s N
if_ 23.08.2012

TRNNRR IR

Technical Documentation
VeriSens® ID- / CS-/ XF- /| XC-Series



Technical Documentation

:gg Baumer VeriSens®

Contents
VYT FoTo T o = PP 7
72 |21 2 RS 8
TS Y- 11 Y20 1 =) € 0o o SRR 9
N 070 ¢ ¢ =To] B U =T PP PPPPPPPPPPPPPPPPPIR 12
LSS |V o To [0 0 o L= - 4 o o IS SRR 13
6 Installation and COMMISSIONING ...cuuuiiiiiie et e e e e e e e e s e e e e e s e s st e e e e e e e s s santarereeeeesesanreneeees 15
6.1 MechaniCal INSTAIALION ...........eiiiiiii et e e e e e st e e e e e e e e s annbeaeeeaaeeeaannes 15
6.2 EleCtrical INSTAIIATION ...ttt e e ettt e e e e e st e e e e e e e e ennbraeeaeeeeeannnne 17
6.3 AT 21 PSPPIt 18
6.3.1 Notes on using an iNCremental €NCOUET ..........uuuuuuiiii s 19
6.4 SOfWAIE INSTAIATION .....oiiiiiiiee et e et e e e e e e st e e e e e e e s nnnbreeeaeeeean 21
6.5 Commissioning the Ethernet interface on your COMPULET .........ccooiiiiieiniiieeiiiee et 23
6.6 NOLES ON USING GAIEWEAYS .ueeeeieiuiieie e ittt sttt sttt e e sttt e e sttt e s ab b e e e e abb e e e e bb e e e e ansbe e e e annbr e e e enbneeeenenas 25
6.7 IMPOIANT NETWOIK TEIMNS ...ei ittt e e e et b e e s e bt e e e e st e e e e e nbre e e e nenas 26
6.8 I I I o T T 27
7 Overview of the Application SUITE ... 28
7.1 Operating MOdes Of the TEVICE ........eiiiiiiiiie et 29
7.2 Help, INTO QN SUPPOIT ...uuiiiiiiiiiiiiiiiii s 30
8 Image display OPLIONS ..o 31
8.1 IMAJES TTOM P C. ittt e s bt e e et e s ek bt e e e ettt e e e bt e e e e annbe e e e enrnas 32
8.2 [T (=T =TT 33
8.3 Loading, saving and reCording iMaAgES. ........uuu i uuuuuuuuriuiriuiii s 34
8.4 N [o] oI (T LN {1 ST P UP R UPPTPPPRPPRN 36
S O =T 14 o Yo - U o] o RSSO P PP OTTPPRTTP 37
9.1 Adjusting the Image (IMAJE FOCUS) .....uiiiiiiiiiiiiiieeiieieeeeeeeee ettt eeeeaaeseeesasesesesssesssssesesasssssnnnnes 37
9.1.1 Adjusting the image (additional PAramELErS) ..........uuuuuuuui s 39
9.1.2 Coordinates (MOdel-dePeNUANT) .........ccoiiiiiiiiiiiie e s 43
O.0.3  FOCUS ettt s 45
9.1.4 White balance (Model-dependant)...........cuei i 46
9.2 (O Lo 0] (] 0 R 1= = LT = 47
9.3 (%0 oV iTo TN T To TN 1 1= g =TT = 53
9.3.1  OccupancCy Of AIGItal I/OS .......uuuuueiiiii s 53
9.3.2  TiMING QIGItAl I/OS ... .ottt 57
9.3.3  Output process interface (Model-dependant) ..........c.oeoiiiiieiiiie e 60
9.3.4 Input process interface (model-dependant) ...........oocuiiiiiiiiiiii e 64
0.3.5 WD INEEITACE ..ottt et e e e e e ettt et e e e e e s bbb et e e e e e e e annrreeeeas 67
9.4 (DY oS I= Tod 1) V7= Vi (o] I PP TT R PPOPPUPPRPP 68
9.4.1  SHALISHCS / DELAIIS ......eeeeiiieee it e e et e e e e e s bbb e e e e e e e e nraeae s 69
0T B T Y Ao N 4 1= o RS 70
05 R @70 o [=Tox L (o I o [= Tt TP TP PPPRPT 71
10.2  DEVICE SEIINGS. .. coeetteeiiiie ettt e e ettt e e e e e e bbbttt e e e e e e o s abeb et et e e e s e an bbbt e e e eeeeaaanbnbeeeeaaeeeeanbabneeaaaaaeas 75
020 R I LoV o = - U = S 76
10.2.2 Access rights (Model-dependant) .........oc.eueie i s 77
v2.6.2 2/351 Baumer Optronic GmbH

Radeberg, Germany



Technical Documentation

:gg Baumer VeriSens®

10.2.2.1  APPICALION SUILE .eeveeiii ittt e e s e st e e e s e et e e e e e e s s annbeareeeaeeeeannnrrnneees 77
10.2.2.2  WED INEEITACE ...eeeeeiiei ettt e e e e e st e e e e e e e s et beae e e e e e e e e nnnereeeeas 78
10.2.3 Customizing WD INTEITACE .........oiiiiiie e 79
O Tt R 0 o Tor 1o o TR PRPP PP 79
020 T2 I T o | o SR 82
O T2 S o 11 = 1 E PR 83
02 ST AN = 1 4 T | o - SR 85
10.2.6 1P AdAreSS / NEEWOIK ......cei ettt e e e e ettt e et e e e s e s et e e e e e e s s annbeeaeeeaeeeeannnereneeas 86
10.2.7 Process interface (Model-dependant)..........cocuueie i 87
T2 S T e I RSP 89
02 N To T o I ' =T =T [T 1T o | SRR 91
10.2.10 JOD SEIECHON / TEACK ... eeii ettt e e e e e e s s st e e e nnbae e e e nnneas 93
10.2.11 Hlumination controller (model-dependant) ............ouveviieeiiiiiicee e 94
10.2.12 FirMWAIE UPAALE ... .eeeeieiiiiiee ittt ettt ettt s kbt e s e e e s e b b et e s aan e e e e eab b et e e e nbn e e e e nbneeeennnas 97
TR T = T Vot (U | PO PP PP POTPPPPPPPPPN 99
10.3.1 Backup - USING the PC... ..ottt e 100
10.3.2 Backup — USING the FTP SEIVEI ... ...ceiiiiiiiiieiieeeieieetieeeeeeeeeeeesesaeesesasasesssssasasssssssssesssessssssssssssssnnnnnes 101
10.3.3 Backup — restoring from the PC.........oeeiiiiiiiiiiiieeieeie ettt e e ae e eaasaeesesesesessssssssnasennnes 102
10.3.4 Backup - restoring from the FTP SEIVE ..........uuuiiiiiiieieiieeeeeeeeeeeeeeeeeeeeeesssasesssasesesessrsrersrernrnrnr. 104
10.4  Digital 1/O ASSISTANT .....eeiiiiiiiiiiiiie ettt st e e sttt e s bbbt e e s bbbt e e s bbb e e e e aba e e e s aaneeee s 105
10.5  Process interface assistant (model-dependant)...... ... 107
10.6  Operating MO AISPIAY........cooiuiiiiiiiiiii et e st b e e s anreee s 109
N T} o I 1= o 11 O PP PP PPPP PP 110
O R O (=1 (= 1 1=V o o PSP PPSOPUPPOPPP 111
N o T- To I o] o I (o] 1 0 = OSSP OPUPPROPPP 112
11.3 LOAd JOD frOM GEVICE... ..uuuiiiiiiiiiiiiiiiiiiiiit e s 113
114 SAVE JOD 10 PC.. i s 114
11,5 SAVE L0 the TEVICE... ..eeeiiiiie ittt e e e et e et e e e e e s b b e e e e e e s e s nnbeneeeas 115
0 ST 11 T o RSP PPOTTPPPPTP 116
11.6.1 TSt ProtOCOI — OVEIVIEW ......viiiiiieeeiieeiiieie et e e e ettt e e e e e sttt e e e e e e e e s ntae e e e eaeesannntaseeeeeeeseennnnnneeees 119
11.6.2 TSt ProtOCOI — SEALISHIC ......eeeeiiiiie e ettt e e e e e e s e e e e s e et reeeeeeeennnenneees 120
11.7 RESUIt @Nd USEI AISPIAY .....vuviriiiiiiiiiiiiiiiiii s 121
12 FRALUIE CRECKS ..ottt e oottt e e e e e e s bbbt e e e e e e s e s anb b e e e e e e e e s e snnbneneeas 122
2 R - T o T Vo) o S PS 123
12.1.1 Part loCAtioN ON CONTOUIS .......euiiiiieiiiitiiee et e e ettt e e e e e e bttt e e e e e st bt e e e e e e e e e annbnbeeeaeeeaeaannnnnneeas 123
B I - o A (o Yo o I ] 1 =To [0 TP PPPRPPPPRt 126
12.1.3 Part loCAtioN ON CIFCIE ...ttt ettt e e e e et e e e e e e e e e sanbnnneeas 128
12.1.4 Part location 0N tEXE IINE........ueiiiiiie ettt e e e e e e s s e e e e e e e s e nntntereeeeeeeennnnnneees 129
12,2 GBOMBIIY ..titeeiie e ettt ettt e e oottt e e oo e o b e et e e e oo e et e e e e e e et e e e a e e e et e e e s e s 132
2 R I 1 ] -V g o] SR 132
D O | o PSRRI 135
D2 T A o T | PSP 138
D S 7o 10 o1 A =Te [0 =2 TP PUPTTP PR 141
I = o 1 | A o T X711 o o FO TSP 144
I =t o [l o g F= = Tod (= ][ PSR SR 146
12,3 FEALUIE COMIPAIISON. ....eiiiiitiiieiiitiiee e ettt e e sttt e e sttt e e sbee e e e sbee e e e st be e e e abb et e e s nbeeeesnebeeeasbeeeesnbaeaesannneeenn 151
12.3.1 COUNE CONTOUE POIMNES ..ttt ee e e ettt e e e e ettt e e e e e e e abb b ettt e e e e e s e nbbbeeeeaaeeeaannbbbeeeeaaeeeaannnnnneeas 151
D2 7 o] o1 (o 1V | g oo Tn T o =T <To] o DU TP UPTTP PR 153
N DZ8C JoC I @] (o] g To (=T o111 i{o¥= 11 o] o H TR UUTTP PR 156
12.3.4 BIIGNINESS ...ttt e e e et e e e e b e e e e nres 161
2 T O 0] o1 1= 1 PRSPPIt 163
v2.6.2 3/351 Baumer Optronic GmbH

Radeberg, Germany



Technical Documentation

VeriSens®

L12.3.6  ATBB SIZE ..eeeeiiee ettt e Rt n et R e r e re e nre s 165
12.3.7 ATEA SIZE (COION) ..ttt et e e e e bt e e e st e e ekt e e e e nbe e e e e anbe e e e e nneas 168
R S B o] o] g o To 111 o] 11 TIPSO PP PP PR UPPPPP 173
R e B 0010 o] A= T (=T L J PSP PP PPPPPPPPPPPRPPPPIRt 178
D20 T8 KO @00 [ g = 1 =T TS (o] Lo o SRR 181
D20 T I == 1 (=Y g o] 4 o F= L o ) o SRR 186
12.3.12 Pattern matCh (OIAEr VEISION).......cciiiieiiieieeee e ettt ee e e e s e e e e e e s st e e e e e e s s nnnrnre e e e e e e s e annennnees 189
12.3.13 Pattern MatCh (COIOI) ......uuiiiiiiiieee ittt e st e e et e e e b e e e e e 191
D2 S [ =Y o 1) o= 11T o RPN 194
D R == T oo Lo [T ERT TP 194

D2 S =¥ Voo T [T (o] o] ) J USSR 198
12.4.3 IMALMX COUR.....eeiiieieiiiei ettt etttk e ekt e s e e sk e e s s e et et e san e e e nnn e e snr e e ene e e snreeenne s 202
D2 S RV oY ) oo Lo [ (o] o T ) SRR 206
ST 1= TP OUPRUTR 210
G I 1= A (oo (o] o OO U P ST OPPRRP 215
12.4.7 Appendix: Quality characteristics for barcodes and matrix COUES .........ccceevviiieiirniiieeiiiiee e, 220

13 DiIQItAl INTEITACES ..uuueiiiiiiiiiii s 222
13.1  Explanation of terms from the timing diagram ...........ceooiiiiiiiiii e 222
13.2  Timing when an external trigger IS USEA.........cuuuiii it e e saneeee s 223
13.3  Timing for continUOUS IMage aCQUISITION ..........uuuuiui s 224
I (= 1 0 F= I ==Y o PSP PP RR PP 225
13.5  JOD SWILCRING ..eutuiiiiiiiiii s 226
13.6  Job selection via digital INPULS ........coueiiiiiiii e e e 227
13.6.1 BiNAIY JOD SEIECHON ...ccciiiiiee ittt e e e et e e e e 228
13.6.2 Bit Serial JOD SEIECHON ... ..eeiiiiiiie e 229
13,7 AIGIM SIGNAL. ... s 231
N =T o I oY (=T o =T =P PP PTR 232
I o {0 o o To 4 (=0 [ o] oL T S PP PP 233
14.2  Connecting to the WeD INtEITACE .......... s 234
14.3  DeVice SPECIFIC FUNCHIONS ......uieiiiii s 236
14.4  JOD SPECIFIC FUNCLIONS ......uiiiiii s 238
I R 1 =T TR oo U1 [T o [P PSR RR 239
I - g (oY= 4o ) o SR 240
TA.4.3 GEOIMEIIY eiieeiiiitte ettt oottt e oottt et e e oottt e e e e e 4Rttt e e e e e 1 b e ettt e e e e e e n e e e e e e e e e e n e es 241
14.4.4 FEALUIE COMPAIISON ....vvvvieiieeieeeeeeeeeeeseesseesasasesesesssesssssesssssasesasssesesassssssssssssssssssssssssssssssssssssnnnsnnnes 241
I (o =T 1] {Tot= Vi o] o PO PTPSUPOPPRPT P 243
14.5  Functions selectable via the addreSs Dar .............oooiiiiiiiii e 244
14.5.1 LANQUAGE SEIECHION ...coiiiiiiiieiitiie ettt ettt e ettt e e e st e e e e anba e e e e anbeeeeeanenas 244
14.5.2 Scaling down the transferred iIMAage .........ooo i 244
R B 1YL o 1 = o = P TP OTPRTP 245
S I T (= Tod g =T =P PPPPPPRt 246
S = U o T =T =P PPPPPPRt 247
14.5.6 Setting the diSPIAY SCIEEN ........ci ittt e e e e e et e e e e e e e e e aanareneeas 249

15 Communication via the process interface (model-dependant).........c.ccccoviiiiiiniiiiniie e, 250
15.1  Process interface via TCP/UDP (model-dependant) ..o 250
15.1.1 Configuration of the Ethernet interface ... 250
15.1.2 ProtoCol StrUCTUIE — EtNEIMEL ...cciii ettt e e e e s e e e e e e e e e nnnnnnees 251
15.2  Process interface via RS485 (Mmodel-dependant) ...........ocuuiiiiiiiiiiiiiiie e 251
15.2.1 Configuration of the RS485 INtErface..........cooouiiiiiiiiiii e 251
15.2.2 ProtOCOl STIUCTUIE — RSABS......ooiiiiiiitie ettt ettt e e e e e et e e e e e e e s e e nnbreneeas 252
v2.6.2 4/351 Baumer Optronic GmbH

Radeberg, Germany



Technical Documentation

gg Baumer VeriSens®

ST B 1= 1o T =1 I g1 (] g g P LT o RSP PRR 255
15.3.1 General description Of data fOrMALS..........cciiiiiiiiiiiiie e 255
TR 70 0t R 111 (=T [T PP PP PO PETTTP R PPPTP 255
TR T I ! [ Y- | PSSP 255
LT T I T 1= SRS TPSR 255
15.3.1.4 Composite data type: INTEOET ........eeieieeee e e e r e e e e s et r e e e e s e e anraaeees 256
15.3.1.5 Composite data type: FIOat-POINt..........cccoiiiiiiiiiiiec e e e 256
15.3.1.6  COMPOSIte dAtA LYPE: LIST....eeeiiuiiiieiiiiiee ittt e e e e e e e e 257
15.3.2 NUmeric vValues iN COMMEANTUS ......coiiiiiiiiiii ettt e e e e e e et e e e e e e e s eennbnreeeeaeeseannneneeeas 257
15.3.3 Conversion Table Decimal <« Hexadecimal <> Character ............c.oocoiiiiiiiiiniiiiiiie e, 258
15.3.4 RECEIVE LIMEBOUL .....eiiiiiiiiiiie ettt ettt e e ettt e e e as et e e e sab e e e e e e nba e e e e asbeeeeesnbeeeesanbeeeeanreas 259
15.3.5 RESPONSE TEIAY ...evveiiiieiiiiiiieiie et e e e e e e e e e e e s s et e e e e e e e e eenrara e e e e e e s e annraaeees 260

15.4  Available commands for TCP / UDP / RSAB85 ......oooiiiiiiiiiiiiie ittt saea e 261
15.4.1 CS command —reSet STALISTICS ....eeeiiiieiiiiiiiee ettt e e e e e et e e e e e s e e nnbeneeeas 261
15.4.2 Command GB — access deVviCe DaCKUP ........ccuuiiiiiiiiiii e 262
15.4.3 GD command — retrieVe [aSt FESUIL ..........oiii e 263
15.4.4 GF command — access individual data on the deviCe ............ccccoiiiiiiii e, 266
15.4.5 Gl command — access an image (only via Ethernet) ..............uuvveiiiieiiiiiiiieeeiiieieeeeeeeeeeeeeeeeseenennnns 267
15.4.6 GM command — access information about the deviCe............ccceori i, 268
15.4.7 GP command — access the current configuration of the SP command .............ccccoceiinieennn. 269
15.4.8 GS cOMMANT — FEOUESTE SEATUS ......uveiieiiiiiiee ittt ettt e et e e et e e e anbe e e e ennes 270
15.4.9 SJ command — change to a different JOD ..........oooiiiiiii i 272
15.4.10 SM command — change operating MOUE .............uueeieieiirereiereeeeerererererererarerererererererer—————————. 273
15.4.11 SP command — set parameters for the feature CheCKS............ouvviviiiiiiiiiiiiiiiiieeeeeeeeeeees 275
15.4.12 TE command — use next image for external teacCh ..............uuvevviiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeee e 278
15.4.13 TR command — request image acquisition and response datagram ..........c.cccceevviveeennineeennnnnn 280
15.4.14 T1 command - trigger iMmMEIAtEIY .........ueiiiiiiiie e 281
15.4.15 TD command — request image acquisition and transfer data ............ccccccceeeiiiiiiiiiie e, 282
15.4.16 UD command — transfer backup data (only for Ethernet) .............ooevvviviiiiiiiiiiiieiiiieeeeeeeeeeveeeviieens 283
15.4.17 UJ command — tranSfer @ NEW JOD ..........uiiiiiiiiiiiiiiiiieiieieeeeeeeeeeees e eeeeeseeaseaeeeaesssesesesssssesssenenerenes 285
15.4.18 VB cOMMANd — FESTAIM EVICE .....oei ittt ettt e e et e e e e s e nebenee s 286

15.5  Process interface via industrial Ethernet (model-dependant) ...........cccccoiiiiiiniiiieiniieee e 287
15.5.1 GateWAY CADIING. ... .ueiieiiiiie ettt e et e e et e e e s 288
15.5.2 Activate DHCP on EtherNet/IP™ GateWay.........coccouviiiiiiiiiiiiie et 289
15.5.3 LEDS ON thE QAEWAY ......eevieiiiiiiiiieieieieeieeeeeeeeseeeeeeeeeeeeeeaesessesaessasesasssssssasasssssssssesssssasssssssssnnnnnnnnes 290
15.5.4 Planning iN the PLC .....ooooiiiiieiiieiiieieieeie ettt e et eeeeesaaaaasasasassessasasssssssssessssssssssssssnnnnnnnnres 291
15.5.4.1 PROFINET coiiiiitiii ettt ettt et e e ettt e e e sttt e e e e sn e e e e smte e e e e asbaeeeeanbeeeeeanteeeeeanteeeeeneeas 291
TR T B o« =Y 4 1= ] S 292

15.6  Available data for PROFINET .......ooiiiiiiiiiiiiiie et e e e e e e e e s s st e e aeeesesnnnteeeeeaeeeseennnsnnnees 293
15.6.1 CYCHCAI HALA ... .eeieiiiiieeiitiie et e st e et e e e et e e e e it e e e e e anbe e e e enaeas 293
15.6.1.1 Module: Configuration and CONNECHION STALUS ...........eveiiiiiiiiieieieeiieeeeeeeeeeeeerererereeeeereeeeererrae—.. 294
15.6.1.2  Module: CoNtrol aNd STALUS .......ooueiiiiiiieee ettt e e e e s e ee s 301
15.6.1.3  MOdUIE: RESUIT AALA ........veiiiiiiei ittt e e e e e e saebnaee s 308
ST 700 0 A |V o T 01T =T = U = (= £ SR 309
15.6.1.5  MOAUIE: THYUEN UALA ...eeeiiiriiieiiiiie ettt ettt e et e e et e e e e et e e e e anbeeeeenneeas 312
15.6.2 NON-CYCHICAI HALA.......eiiiiiiiie ittt ettt e e et e e e e nbee e e e anbeeeeenneeas 314
T T R A - 14 o 1 S PRSP UPTPP PP 316

15.7  Available data for Ethernet/IP™ ... . et 318
15.7.1 Ethernet/IP™ object classes and iNSTANCES ...........ooiiiiiiiiiiiiiii e 318
15.7.2 Data from the assembly INSEANCES .........c.oiiiiiiiii e 319
15.7.2.1  Logical module: CONNECION STALUS .........iueieeiiiiie ettt 323
15.7.2.2  Logical module: Control and STALUS ..........cueieiiiiiieeiieie et 324

v2.6.2 5/351 Baumer Optronic GmbH

Radeberg, Germany



Technical Documentation
Baumer VeriSens®

15.7.2.3  Logical module: RESUIt data.........c.cuueiiieeeiiiiiiiiie e r e e e e e e e s anraaee s 331

15.7.2.4  Logical MOdUIE: PArameters .........coiuiiiiiiiiieeiiiete ettt 332

15.7.2.5  Logical module: TrHOGer data.........coocuiiiiiiiiieeiiiie et 334
TR T o - T [0 £ g I 1= SRR 336

15.8.1 SIMPIE NANUSNAKE ....oeieiiiiieee et e e e s s e e e e e s s et ar e e e e e e e e nnnnanneees 336

15.8.2 Handshake with acknowledgement ..........cooei i 337
LT @1 1= =T o 1 o SRS 338
A L =Tod oL T Lo e - - RSP OTUPTRP 339
17.1  Overview Of fEALUIE CRECKS ........uiiiiiiie et e e e e s et e e e e e e s e e snneneeeeas 339
17.2  OVEIVIEW FEALUIES ...eeiiiiiee ittt e e e ettt et e e e e e sttt et e e e e s e s e bt te e et e e e e e aaanbeteeeeeeeseannbbeaeeeeeeseannrneeeeas 340
0 T 1Y/ o 1= oo o = USSP 341
17.4  Technical drawing (except XC-100 / XC-200) ....ccciccuurrriieeeisiiiriiieeeeeesssssrnaeeeeeeesssssnrsseeseeeesssssnsssneees 342
17.5  Technical drawing (XC-100 / XC-200 ONIY) ..eevrieiiiiiiiiieiie e st e e e st e e e e e s ae e e e e e e e e nnnnaneees 343
17.6  Technical drawing (XF-105, XF-205 ONIY) ....ciiiitiiiiiiiiiiieiiiiee et 344
17.7  Fastening bracket, 90 DEGIEE........ooi ittt e e bba e e s snneee s 345
17.8  Fastening bracket, StraighT...........ooi i 346
17.9  lllumination mount "VB Fix Kit Bar Light 74" ... s 347
17.20  TECRNICAI AALA..... .. ettt e e e ettt e e e e e sk b e e e e e e s e sanbe e e et e e e e e e annbnneeeas 348
17.11 Electrical Connection (VIEW 0N DEVICE) ........uuuuuuuiii s 350
17.12  POWEr Cable MIL2 [ L12-PiN ...cciiiiiiiiiiiiiie ettt bttt e e s ebe e e e s asbe e e e s nnbn e e e s annreee s 351
v2.6.2 6/351 Baumer Optronic GmbH

Radeberg, Germany



Technical Documentation

g& Baumer VeriSens®

1 Welcome

Welcome to the Help Guide.

Please read these operating instructions carefully and observe the safety
instructions!

Target group:

These operating instructions are intended for users that want to perform feature checks with the Vision
Sensor.
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3 Safety instructions

Explanations of safety instructions

NOTE
o Gives helpful notes on operation or other general recommendations.

ATTENTION!

A Indicates a possibly dangerous situation. If this is not avoided,
slight or minor injury could result or the device may be damaged.

WARNING!

A Indicates an immediate imminent danger. If this is not avoided, death or serious injury
may occur.

General notes / Safety instructions for the Vision Sensor

NOTE

There is a scratch-resistant foil on the glass cover of the tube for devices with
interchangeable lenses. Remove the foil before carrying out inspection tasks.

NOTE

For optimum electrical noise immunity, the use of shielded cables is recommended. The
appropriate cables can be obtained from Baumer.

NOTE

Networking problems can occur for a number of different reasons, such as power saving
modes on portable computers, defective cables or other defective components, or
incorrect settings on the PC. Should an error occur, contact a technician to locate the
source of the problem.
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NOTE

Characters allowed in file names and job names:

0123456789ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijkimnopgrstuvwxyz

BNOOOOOUUUUYR
0fo66d0LuNuYYC,
HH#$%E& +-+x+,.

i@_ Ol{«>~

ATTENTIONI!

Connection, installation and commissioning may only be carried out by specialized
personnel.
Protect optical areas from moisture and dirt.

>

ATTENTION!

The IP protection class is only valid if all connectors are connected as described in the
technical documentation and, for protection class IP 69K devices, if the sealing screw on
the lens setting opening is correctly screwed in.

ATTENTIONI!

The device may become warm during operation. High temperatures may damage the
device. Ensure that where ambient temperatures are around 50°C, (+122°F) the housing
is assembled in such a way that the generated heat is dissipated.

ATTENTION!
Incorrect supply voltage will destroy the device!

Pin 1: Power (+18...30 VDC)
Pin 2: Ground

ATTENTIONI!

The device can become damaged by strong radiation or electrical fields.
For this reason, never place the device near strong radiation sources or strong electrical
fields. These can occur in close proximity to lasers, for example.

> B B P
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ATTENTIONI!

The Vision Sensor is a class A device (DIN EN 55022:2011). It can cause radio
interference in residential environments. Should this happen, you must take reasonable
measures to eliminate the interference.

WARNING!

A The device emits bright, pulsed light (Risk group 1, low risk, EN 62471:2008).

Bright, pulsed light can cause damage to the eyes and seizures.

Never look directly into the pulsed light from the LEDs!
For devices with infrared illumination

NOTE

The device uses LED illumination of the risk group RG 0 (exempt group, no risk) as per
IEC/EN 62471.

The radiation of the LEDs does not pose a hazard to the human eye if the device is used
for its intended purpose.

Even so, do not look directly into the light source — there is a danger of dazzle and
irritation. Mount the unit so that it is not possible to look directly into the light source.
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4 Correct Use

Depending on the model, the Vision Sensors in combination with the Application Suite software are used to
monitor and verify:

e Completeness

e Presence

e Position

e Correct position

e Barcode and matrix code
e Numbers and characters
e Color features

e.g. for objects passing the Vision Sensor on conveyor belts.

You can find an overview as to which Vision Sensors check which features under: Technical Data (Overview
of feature checks).

|©

A Only use the Vision Sensor for its intended purpose! The guarantee becomes void in the
case of any application not described in the technical documentation!

NOTE

The color devices are suitable for tasks such as sorting objects by color. They are not
suitable for measuring colors or determining color deviations (AE).

ATTENTION!

Find the latest information about Baumer VeriSens® at http://www.baumer.com/verisens.

We recommend that you register for the Member Area, where you can access the latest software and useful
tools.
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Radeberg, Germany


http://www.baumer.com/verisens

Technical Documentation

gg Baumer VeriSens®

5 Mode of operation

In contrast to conventional optical sensors, this sensor operates with digital images and is capable of
conducting several feature checks with parameters set via the software.

The strength of the device lies in the detection of contours. With the procedure, differences in brightness can
be optimally tolerated, as contours are usually independent of the absolute brightness (e.g. variations in
illumination).

Because a test object can normally be definitively described by its relevant contours, the device provides
powerful tools to check their presence, position, completeness or color. The high quality of the method
ensures that a reliable result is always achieved even with a rapid sequence of objects.

The diagram shows the schematic mode of operation with the corresponding parts of the sensor.

Output
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Here, each inspection task ("job") is divided into several feature checks. Each feature check executes one
task and returns an associated pass/fail result or the associated measured values. For this purpose, a field of
view must be defined that is either circular, an arc, rectangular or polygonal. The contours can be given via
search arrows for geometrical feature checks.

Then you can link the results from the feature checks into one result and output it via a digital interface. With
the device, the stored jobs can be selected via external switching inputs.
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The device has two operating modes:

= Activated
= Configuration

In activated mode, the inspection task is conducted. The device operates autonomously in this mode and
can communicate directly with a PLC. The device receives all commands such as trigger or job number from
the external control system and mainly returns a pass or fail result. In Activated mode, you can also use the
Application Suite to monitor your inspection tasks.

In Configuration mode, you can configure and set the parameters for the jobs and features to be checked.
This is conducted using the Application Suite.

Because a high-quality digital image provides many means of visual inspection, the parameters of the jobs
have to be set according to the inspection task and the application. For this purpose, the Application Suite
provides a pre-configured input mask for eachfeature to be checked, which helps to identify the optimum
settings.
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6 Installation and Commissioning o0
S0) &

6.1 Mechanical installation

4x M4 /14
40

You can operate the device in any position. o o1

-

Attach the device to the M4 screws provided for this purpose.

Align the device so that the image center indicated below points directly at the object to be inspected.

The device should be installed so that it vibrates as little as possible during operation to avoid negative
influences on the image quality (blurred images).

Install the device so that there are no obstacles between the sensor and the object that could block the view
or cause reflections. Ensure that the device is protected as well as possible against dust.

The device and its built-in lens can inspect fixed areas at fixed distances. For this purpose, there are two
variants with different focal distances of the optical systems (f = 10 mm and f = 16 mm).

NOTE

I 0 The field of view for devices with interchangeable lenses depends on the lens used.

ATTENTIONI!

Devices with protection class IP 69K must be mounted with the rear side against a good
conductor of heat (metal) to draw away the warmth created.

Install the device so that water never gets blocked and can drain away.
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The tables below contain the maximum fields of view:
Lens f=10 mm
Object distance Max. inspection area
50 mm 26 mm x 17 mm Image center
100 mm 50 mm x 32 mm
200 mm 98 mm x 62 mm
300 mm 145 mm x 93 mm
Lens f=16 mm
Object distance Max. inspection area
70 mm 18 mm x 11 mm
100 mm 26 mm X 17 mm
200 mm 55 mm x 35 mm
300 mm 84 mm x 54 mm

Baumer Optronic GmbH
Radeberg, Germany
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6.2 Electrical installation
For commissioning, you will require:

¢ the Vision Sensor,

e Installation CD for the Application Suite,

e a M12-connecting cable (not supplied)

e an Ethernet cable (not supplied)

e anormal PC with Ethernet interface (not supplied).

NOTE

For optimum electrical noise immunity, the use of shielded cables is recommended. The
appropriate cables can be obtained from Baumer.

ATTENTION!

When connecting the power, ensure that all cables are connected correctly according to

f their color codes!

You will find the voltages necessary, the pin assignment and the corresponding electrical
power under Technical Data.

Screw the 12-pin power cable with M12 plug onto the power supply connection on the device.

=

NOTE

o After installing the software, you can check the correct assignment of the digital
connections in the menu: Device — Digital I/O-Assistant.
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6.3 Wiring
Input
® QIBrownAN Power
+8 ..+ 30VDC ==
QONBIUENN GND
il Q __ white ] IN 1 (Trigger)
Encoder
* QBrownN Power
+8 ..#30VDEC :l_—
® QO "blue"" oND
CH-B
IN 4
CH-A
grey-pink  IN5
Output
QT brown' Power
* 18 ...+30 VDC:|_—
L Q' "blue™ GND
—QINGrEERIN ouUT 1
v2.6.2 18/351 Baumer Optronic GmbH

Radeberg, Germany



Technical Documentation

§ & Ba umer VeriSens®

6.3.1 Notes on using an incremental encoder

You have two options for operating the device with an encoder:

NOTE

o After installation, the inputs must be defined in the software using:
Device — Device settings — Digital I/Os / Inputs tab

= 1-channel operation (CH-A) In this mode, every rising edge of the signal corresponds to one pulse
for the timing control of the device.
It is not possible to detect the travel direction of the belt.

The maximum frequency of 500 kHz should not be exceeded for reliable operation.

impuls | l I

CH-A | I | I | l

Connect the encoder CH-Ato pin 11 (IN 5; gray-pink).

Pin assignment of

the power cable
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= 2-channel operation (CH-A and CH-B) In this mode, every rising and falling edge of the signal
corresponds to one pulse for the timing control of the device. The signals must alternate for the CH-A
and CH-B channels.
It is possible to detect the travel direction of the belt.

The maximum frequency of 500 kHz/channel should not be exceeded for reliable operation.

Impuls l l | I | I | | l | |

CH-A | | | | | |
CH-B | I I | |

Pin assignment of

the power cable
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6.4 Software installation
The following is a list of system requirements necessary for a proper operation of the Application Suite:

= Operating system: Microsoft Windows XP SP2, Microsoft Windows Vista (32 bit / 64 bit),
Microsoft Windows 7 (32 bit / 64 bit), Microsoft Windows 8 (32 bit / 64 bit), Microsoft Windows 10

* (32 bit/ 64 bit)

= Processor: min. 500 MHz, 2 GHz recommended

=  Memory: min. 512 MB RAM, > 1 GB recommended

= Hard disk: min. 150 MB of free disk space; including examples, about 400 MB

= Display: Resolution min. 1024 x 768 pixel, TrueColor recommended

= Network: Network connection for 10 Base-T / 100 Base-TX or faster

NOTE

Please note that you will require administrator rights to install the Application Suite and
device drivers; alternatively, you can use the version which does not require installation.

The web Interface is supported by the following browsers:
e Internet Explorer® 8/9 (not Windows CE 5.0)
e Firefox 3.6.28

e Firefox 13 and later

Javascript and cookies must be enabled.

ATTENTION!

The IP protection class is only valid if all connectors are connected as described in the
technical documentation and, for devices with protection class IP 69K, if the sealing screw
on the lens setting opening is correctly screwed in.

Connect the device to the Ethernet interface of your computer or connect the device and your computer in a
common network:
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1. Start the setup program from the CD and follow the installation instructions.

2. Alink to the Application Suite will be made on your desktop. The software is launched by double
clicking on this link.

i)’

3. Check the network settings to connect to the device.

When the device has been correctly connected and the software is successfully installed, the Vision Sensor
can be commissioned using the software.

NOTE

You can launch the Application Suite using a command line parameter and automatically
connect to the device via an IP address.

Example: appsuite2.exe /ip=192.168.0.250 (default IP address)

There is also the option to launch the Application Suite in different languages using a
command line parameter.

/l=de (German)
/I=en (English)
/I=fr (French)

/l=es (Spanish)
/l=zn (Chinese)

Example: appsuite2.exe /ip=192.168.0.250 /l=en
(Start the Application Suite in English with the default IP address)

NOTE

Should the device no longer be reachable due to adverse factors (e.g. corrupt job data),
and cannot be rebooted into Recovery mode independently, it can normally be forced to
start in Recovery mode by starting the Application Suite with the following command line
parameters:

appsuite2.exe /ip=<device IP address> /rebootrecovery

This process normally takes a little over a minute. Once complete, the device will be in
Recovery mode and jobs can be deleted, device settings can be changed or new
firmware can be loaded.
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6.5 Commissioning the Ethernet interface on your computer

1. Assigning an IP address
To use the device in your network, you must assign a unique IP address to the device. Below is the default
factory configuration:

1. If you have a DHCP server integrated into your network, the IP address is requested from this
server. No additional manual actions are necessary on your part.

2. If avalid IP address cannot be obtained within 15 seconds, the default IP address of
192.168.0.250 (subnet mask: 255.255.255.0) is used.

NOTE
0 To avoid network malfunctions, ensure that each IP address is unique within your network
and has not already been assigned!

Now, link your PC into the same network as the device. Under certain circumstances, you may need to
configure the IP address of your PC for this purpose. With Microsoft Windows XP, proceed as follows:

1) Open the "Start" menu and then move to "Settings > Control Panel > Network Connections".
LAN or High-Speed Internet

e Local Area Connection
NS

- 4 L
—ab

2) Select your network (e.g., "Local Area Connection") and then the "Properties” entry in the context
menu.

3) Select the "Internet Protocol (TCP/IP)" entry in the list of elements and then click the Properties

button below the selection list. The following dialog box opens:
fater el Protesal (TCP/P) Progeriies

Gareesl | Apamste Configuaston

Youcan on IP tetings 200ned 300ty § yous neowod (upgons
s capabiiy Oherntie, you need 10 Sk pout Netwof. adneret o of Ior
he acpropniae 1P selleg:

%) Obtain an 17 adchess maomaticaly

Use the lodowng 1P sddess

(%) Otan DS seever addms sutonscaly

) Usn the lodowing DS serves sddesias:

Activate the Use the following IP address option and select an address in the range
192.168.0.xxx that has not yet been used for the IP address. Enter 255.255.255. 0 for the
subnet mask and confirm these settings.
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NOTE

For device communication via Ethernet, the following ports are used:

= Application Suite: 51972 (default setting, programmable)
=  Web interface: 80 (,HTTP")
= Process interface: 23 (default setting, programmable)

These ports must not be occupied by other programs or used for communication by the
process interface!

Check that these ports are enabled in your firewall! You can find details on this topic in the
firewall manufacturer's documentation.

v2.6.2
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6.6 Notes on using gateways

With this device, it is possible to establish a connection and to configure the device by way of a gateway.

o

NOTE

The public IP address of the device must be known in order to communicate across
gateway boundaries. Automatic detection of the device is only possible in the local
network.

To establish the connection, use the options in the selection list of available devices.

u N
PC £ b
S | D—//—¢ S
.% 3%
== Gateway 1 Gateway 2 (<
Laptop

To do this, set your PC and the device as follows:

= PC: The gateway of the PC's local network (Gateway 1) must be set in the configuration of the
network adapter.

= Device: The gateway of the device's local network (Gateway 2) must be set in the network
configuration.

The following items must be kept in mind when an address conversion using NAT (Network Address
Translation) is being used for at least one of the gateways:

= To connect the device using the Application Suite, you must specify the public address and port
number of the gateway to which the device is connected (Gateway 2).

= Aseparate port for communications must be used in the device settings.
You can find this setting under Device — Device settings — IP address / Network. Change the Port
setting from Standard to the desired port number.

= Keep in mind that changes to the network settings of the device are only valid in the local network. If
necessary, make sure that the NAT settings of the gateway are also configured to make
communication possible.
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6.7 Important network terms

ActiveX
Software technology from Microsoft to extend programs with additional functions

DHCP - (Dynamic Host Configuration Protocol)
Protocol for automatic assignment of them IP addresses

Ethernet
Wired data network technology for local data networks

Firewall
Software that checks and prevents access via the network

HTML - (Hypertext Markup Language)
Document language describing the formatting of text and graphics

IP Address
"Mailing address" of a device in a network
Assignment of a=® MAC address to a specific network

JavaScript
Programming language for websites allowing, among other features, dynamic actions within
websites

MAC-address - (Media Access Control)
6-byte address, hardware identification number for network devices unique throughout the world

Ping
Program for determining whether a computer is available in a network

Port
(Additional) address of data packets in a network
Describes the Internet services used, e.g., 21 — FTP, 25 — e-mail, 80 — websites (HTTP)

TCP - (Transmission Control Protocol)
Reliable protocol for data transfer
All data packets are transferred in the proper sequence

UDP - (User Datagram Protocol)
Faster but less reliable protocol for data transfer
Under certain circumstances, data packets may be lost or received in a different sequence

Domain-Name
arbitrary address that you enter into the address line of a browser in place of the IP.
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6.8 LED panel

A screw and 5 LEDs are located on the Vision Sensor for displaying the various states.

Image focus setting screw: Used to set the image focus.

NOTE

I o For devices with interchangeable lenses, the image focus is set on the installed lens.

Power: indicates that the Vision Sensor is being supplied with electricity.

Link: indicates that the Vision Sensor is connected to the network.
Data: indicates that data is being transferred.

Fail: lights up when a feature check has been failed.

Pass: lights up when a feature check has been passed.

Pass/Fail flash quickly and alternately: Vision Sensor starts

Pass/Fail flash simultaneously: Vision Sensor is in Restore mode
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The Application Suite is used for the commissioning, job creation, parameterisation, service and
maintenance of the device. You can monitor the progress of the job in the Activated mode.

[ lveimage | Imagesfrom PC_| Defectimages |

[ 41 Ip Elfn

tip | Info | Support | |

i Baumer

Corrant davica:

| w L5881 5 HF200MCIW10EP-
08674210
5
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Current job:
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Setthe exposure time that should be used for the
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Please be auare thet, if expasure time
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[] Activate external llumination

Gain;

5

Edge detection sensitivity:
—

[] Use gamma correction

1

Image display options
Display screen
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Job menu / Result and
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7.1 Operating modes of the device

The device has two operating modes which differ mainly in the allocation of the priorities:

Mode Priority Job processing I/Os
1 Activated Trigger on the Vision active
(Image transfer only Sensor
when permitted by
the processing

time)
2 Configuration Image transfer to the computer inactive
(trigger is ignored if
necessary)
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7.2 Help, info and support

Help l Info ] Support | Help | Info | support | ® el 5o | ®
Company:

Image acquisition Name:
Application Suite Ades:
v2.0.102 (May 92011 12:34:44)

Exposure Time Phone:

1830 ps > | I Desdoptinn of peobleni
|
o Current device

IP address: T

Set the exposure time that should be Subnet mask: ===
Firmware: R —

used for the acquisition.
Attachment (images, jobs, logfile)

Information

I #H

NOTE VeriSens" is a registered trademark of Baumer Optronic GmbH.

X i 2011 Baumer Optronic GmbH
Please be aware that, if exposure time is
extended, images may become blurred [ Logfie. . ([ send J[ save ]
because of movement of the object. In this
case, reduce the exposure time until a sharp
image of the object is produced and increase

the amplification value for this.
Gain
7 %
Ao
< | >
On the Help tab, there is a The Info tab displays On the Support tab, there is a
corresponding online help page  jnformation about the system. form for online support. You can
for each dialog. attach images, jobs or log files
The image is an example and to your support request.
does not correspond to the
current version of the software!
e

With this button you have the option to hide the help.

(«) Shaw help

With this button, you can show the hidden Help again.

NOTE

I 0 To improve clarity, the Help window is shown lightly grayed out when the mouse pointer is
not over it.
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8 Image display options

The following display options are available:

L PP

You can zoom into or out of the displayed image using the magnifier and adjust the image to fit the window.

If the image has been enlarged and can no longer be seen as a whole, you can select another clip by
moving the area marked in red. The overview is only displayed if the entire image is not visible.

With these buttons you can switch:

the clockwise rotation of the image by 90° (angle of rotation is displayed in the status bar)

|©

NOTE

The image will not appear rotated in the web interface.

the contour points display

d

the field of view display

L=

and the model display on and off.

Click on this button to display the current Vision Sensor image.
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8.1 Images from PC

Here you can load images for evaluation that you have saved previously from your computer. Click on
Images from PC.

\ Live image [.;Jm@gs‘f_[mgj Etror images ]

%Directory: ‘ B v[[ Browse... ]

Click on the green tick to hide the selection.

Browse...

Click on Browse to select the directory that contains the images.

Choose the directory where the images are located and click OK.

(W] b (4 [ o

You can view the images that you have loaded here.
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8.2 Defect images

The device can store up to 32 defect images in Activated mode, depending on the device model. The last
defect images to occur are stored.

Click on defect images to load the fault images.

|0 | 4 b1 o

You can see the last fault images to occur

e

Use this button to save the single exposure currently being displayed to your PC.

=2

(]

Use this button to save all defect images to your PC.
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8.3 Loading, saving and recording images

=

=

Use this button to load images saved on your computer for further processing.

=

Use this button to save the image currently being displayed to your PC.

=2

(]

Use this button to record live images. The "Record images" dialog box opens after clicking.

e B
Record image series

Name of image series:
Image

Sample: Image_New job_00000000.bmp

Save images in the following directory:

- o]

[] Limitimage recordingto |10 5| | Images
[7] save following images | Only NOK ~

["] capture only every image

Ll [ Record ][ Close J 'J

Make the settings required for the image series in this dialog box.

Use the Single image button to save just one image in the selected directory. Use the Acquisition button to
keep acquiring images until you click on Stop or have limited image acquisition.

[ ]

You can configure the structure of the file name.
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Composition of file name:

Separator: _

Entry 1: [Name of image series v ]
Entry 2: [Image number ']
Entry 3: [Result v]
Entry 4 [Jobname v
Entry 5: [Job number v ]
Entry6: [Timestamp v
Entry 7: [- empty - v]
Sample:

Image_00000000_NOK_New job_001_2015-06-18_091604-292000.bmp

I
: ok ][ cancel

The file name configuration gives you the option to freely arrange up to seven entries. You can also define a
separation marker.

The entry options for the device are:
e the chosen name of the image series
e sequential numbers generated by the system (00000001 — 99999999)
e the result of the analysis
e thejob name
e the job number
e atime stamp (time is taken from the connected PC)
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8.4 Job features
The Application Suite helps you to create, manage and test jobs and to configure them for operation.

Each inspection task is processed by the device in the course of a job. For each job required an image will
be acquired in which you mark the features to be checked. A pass/fail result will then be determined.

The following individual steps are used to create a job:

1. Adjust image

1. Adjusting the image: Each inspection with the device is based on image data. The image quality
depends on the internal camera settings, the illumination settings and lens adjustments. Here, you
can set all parameters concerned with the primary image acquisition and its control.

2. Check features 4

2. Checking features: Checking the features is the actual evaluation. Each feature check operates in a
field of view, determines one or more values and compares the result with preset switching points. In
a second step, you can link the results of the sensor tasks to produce a result.

3. Configure interfaces

3. Configure Interface I/Os: This includes settings for digital outputs (output time and duration of
output, among other settings) and configuration for datagrams of the process interface.

You can also set which feature checks and their functions can be operated via the web interface.
This information is saved separately for each job, while pin assignment for the digital I/Os is set in
the device settings.
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9 Creating ajob

Jobs are created in three main steps, using the Job bar. The individual parameters can be set in this bar.

2. Check features 3. Configure interfaces 4, Activate device

9.1 Adjusting the image (image focus)
To implement reliable inspection with the Vision Sensor, the features to be inspected must be clearly visible.

Set the image focus directly on the Vision Sensor installed at
the check location using an Allen key.

ATTENTION!

On devices with protection class IP 69K,
the setting screw is protected from
moisture by a sealing screw.

Do not remove the sealing screw in damp
rooms and only remove it for a short
amount of time as there are drying

capsules on the inside that absorb
moisture and may become saturated.

Reseal the setting screw with the sealing
screw once you have configured the image
focus!

For devices with interchangeable lenses, the image focus is set
on the installed lens.
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NOTE

The field of view and minimum module size for devices with interchangeable lenses
depends on the lens installed.

160 1.07
— Widt ' —— Matrix code
120 ===== | ) — E 08— ...... Barcode
£ ] & 06
5 3
= g 04|
3 £
& 40 E
External = A
illumination =
recommended
0 50 100 200 300 400 0 50 100 200 300 400
Working distance [mm] Working distance [mm]
* Working distances > 400 mm possible
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9.1.1 Adjusting the image (additional parameters)

e e Y

Gon

to: [Simagesis &

Image capture | Coordinates ’

Exposure time:

27634 ps % |

Set the exposure time for image acquisition.

(model-dependant)

I NOTE

Gain:

{

The image can also be brightened using the control gain (Amplification).

NOTE

Please be aware that, if exposure time is extended, images may become blurred because
of movement of the object. In this case, decrease the exposure time until the object
appears sharp, and increase the value for the amplification

For technical reasons, if the exposure time is the same, the Reduced Resolution (Binning
Mode) setting will detect higher gray values than at full resolution.

NOTE

o Higher amplification values result in increased image graininess and make stable analysis
more difficult. If sufficient image brightness is not achieved, use external illumination.

Generating automatic suggestion. ..

Click on Generating automatic suggestion ... to view a suggestion for illumination settings.
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& Adjust image - suggestion @
Please specify the following values:
Speed of the object: L5,_00 ! 3 \ Lcrvltlr‘,l':s 7 ;\
Distance to object: ;7710)00 & cm v\

Enter the speed of the objects, and their distance from the camera, during inspection. The Application Suite
automatically calculates the associated parameters. If the image is then still too dark or bright, you can adjust
this using the control gain (Amplification).

Image acquisition

|Continuous v|

[ Limitto: [t Imagesfs ©

Continuous: A new image acquisition is made as soon as an image analysis is complete. You can also limit
the number of images depending on the exposure time.

External trigger: A new image is acquired upon the occurrence of a corresponding external event.

If an encoder is connected, you can also specify the delay time or distance (ft = feet) between the trigger
signal and the actual image acquisition. Any other trigger signals received during this period are ignored!
If necessary, activate the “invalid trigger” entry (trigger during image acquisition or job switching) in Device
settings, so that the alarm output is activated in such cases.

Trigger h { |—|

Exposure

Trigger delay

(only for devices with interchangeable lenses)
Configure external illumination. ..

Click on Configure external illumination... to make the settings for a connected external illumination system
or a flash controller.

(model-dependant)
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Resolution:

[Full resolution v
| Full resolution

Reduced, max, speed ]

|Reduced, max. brightness |

You can choose between two resolutions for the device, for the reduced resolution, additional profiles
optimised for speed or brightness are available:

NOTE

The reduced setting will always detect 2 x 2 pixels and only one in four pixels will be read
out. By using the "Reduced, max. speed" setting, the image acquisition time is reduced.
By using the "Reduced, max. brightness" setting, a much brighter image can be acquired
with the same length of exposure.

This is particularly useful with fast moving objects. Choose the mode in which the feature
to be checked appears most clearly. Due to the smaller image size, image processing will
generally be faster in both cases.

[] Activate internal ilumination

[] Activate external illumination

With the illumination settings, you can switch off the internal illumination and possibly activate external
illumination with the Flash sync output. If you wish to use the external Flash sync output, this must be
chosen accordingly in the Digital I/O menu. You can also activate both type of illumination.

The Flash Sync Signal is located parallel to the exposure time on the digital I/Os. The exception to this is the
4-pin connection on devices with interchangeable lenses. For these, the signal is max. 1ms.

NOTE
0 Only use contour recognition sensitivity when all of the other image settings have been
configured successfully.

(model-dependant)

Edge detection sensitivity:

25% % fl

To ensure consistent evaluation, all contours must be calculated consistently. This means that the image is
sharply focused and no overbiases occur.

For critical objects, it may be appropriate to adjust the sensitivity of edge detection manually. Set the Edge
detection sensitivity to a value where the feature to be inspected is clearly recognizable.

Make sure that the contours of the test object are consistently obtained and that not too many “pseudo-
contours” are created.
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You can make the contours visible using the following button from the image display options:

Vs |
s

Example images of contours

too few contours good contours too many contours
(contour recognition sensitivity must (optimum contour recognition (contour recognition sensitivity must
be decreased) sensitivity) be increased)
NOTE

Error message: "Too much contour points! Please reduce the number of contour points."
You may avoid this error with the following corrective actions:

= Adjust the application setup:

- For example, change the position of the object being examined so that
interfering structures that create unnecessary contour points are outside
of the image area

- Cover up the interfering structures.

= Adjust the edge detection sensitivity.
= Reduce the image noise using lower amplification and correspondingly longer
exposure or stronger illumination.

(model-dependant)

[] use gamma correction

Activate the function “Use gamma correction” if you wish to emphasize contours in dark areas of the image.
This option may also be appropriate to reduce the effects of reflections when the image is acquired. This
makes the sensitivity of the acquisition non-linear, brightening darker areas of the image and diminishing the
contrast of brighter areas of the image.

NOTE
o When using gamma correction, the "Reference area" function can only be used to a
limited extent for certain feature checks (e.g. Brightness etc.)!

The following value can be set via the process interface:

Entry value Data type

Exposure time Integer

Amplification Integer

Contour recognition sensitivity Integer
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9.1.2 Coordinates (model-dependant)

With the Vision Sensor, there is an option to convert the internal image coordinate system (which uses pixel
as its unit) to a user-defined coordinate system (e.g. using millimetres). To do this, it is necessary to specify
the real coordinates for a few data points in the image referenced to a world coordinate system in order to
teach the Vision Sensor the distance in your unit.

Image capture | Coordinates

["] convert image coordinates to world coordinates

[ in [Units! in [Units 4= add

== Delete

| < Delete all

Correct lens distortion

[[] convert image coordinates to world coordinates

If you want to convert the coordinates, activate this option. Following configuration, the unit you have defined
can be selected as the [Units] option for the corresponding feature checks.

Process

1. Place a defined test image of your choice (e.g. graph paper) into the field of view of the sensor.

Activate: Convert image coordinates to world coordinates.

3. Mark at least four coordinates on the image with defined distances between them. Base this on your
defined test image. The order is not important.

N

To achieve high conversion accuracy, ensure that the marked coordinates:

= are positioned in the image as precisely as possible,
= are uniformly distributed throughout the image,
= do not lie on one line.
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X in [Units] ¥ in [Units]

1 0,00 < 0,00 %
12 3oloo < 0,00 2
3 0,00 < 20,00 %
|4 30,00 < 20,00 3

X Delete all

4. Enter the values for the marked coordinates. In this example, it is millimetres. Keep in mind that the
coordinates must be specified with respect to a right-handed coordinate system (X towards the right,
Y towards the top). The Application Suite suggests values for you, correct them if necessary.

5. During the coordinate conversion process, the individual points are checked for validity. Points
whose coordinates deviate too greatly from the calculated position following conversion are marked
in yellow or red.

In this case, check all points for the correctness of position and of the coordinates. If necessary, shift
the points or adjust the entered coordinates. A small line indicates the direction in which the point
should be shifted.

If you now allow the results of the corresponding feature checks to be given in [Units], the value produced

conforms with your defined coordinates in millimetres.

There is an option to define more than four coordinates. Having more coordinates makes the conversion
more precise. To do this, use the following buttons.

Use the Add button to add additional coordinates to increase the accuracy of the conversion.

Delete individual points using the Delete button.

¥ Delete all

The Delete all button deletes all coordinates.

[] Correct lens distortion

To increase the precision of the calculated coordinates, you can also correct for the distortion of the camera
lens. In this case, you will need at least eight coordinates.
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9.1.3 Focus
The focus option uses a graphical display to help you focus the Vision Sensor.
Image acquisition I Coordinates ‘ Focusing [ White balance ‘
Image sharpness 59

[¥] Limit work area

-Live -

Focussing the Vision Sensor

1. Point the device's field of view towards a model piece. Limit the field of view as required.

2. Now adjust the focus on the Vision Sensor. To do this, use the focus setting screw and the installed

lens.

-> You will see how the focus changes. The best value may also increase.
3. Adjust the focus until you have achieved the optimum result (highest focus value).

Reset best value: Use this to reset the best value to the current focus value.

Limit field of view: Use this function to limit the field of view, otherwise the entire image area will be used to
calculate the focus.
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9.1.4 White balance (model-dependant)

The white balance adjusts the color sensitivity of the device to the current lighting situation. The white
balance setting is stored in the respective job.

NOTE

If the white balance has not yet been carried out, an exclamation mark is shown on the
tab above.

Image acquisition ‘ Coordinates ‘ ! White balance \

[ Apply ] [Reset to standard]

[] Limit work area

(i) while balance still needs to be applied!

Run white balance

1. Direct the device's field of view onto a white surface (e.g. white paper) or limit the field of view to a
white area in the image.

2. Now click on the Image acquisition tab and change the exposure time to create an image that is as
homogenous as possible and slightly grey.

3. Click on the White balance tab again and then on the Run button. The three RGB values should now
be similar to one another, see the status bar below.

Once the white balance has been run, you can reconfigure the exposure time on the Image acquisition tab to
Suit your requirements.

Run: Run white balance with currently displayed image.

Reset to standard: reset to the factory white balance setting.

Limit field of view: Limit the area used for the white balance. This may be necessary if only part of the
image is suitable for white balancing.
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9.2 Checking features

The features to be checked are composed and their parameters set in this step.

1. Adjust image

X Delete all

NOTE

Please note that even the best feature check can only calculate a satisfactory result if the
associated feature is clearly visible in the image.

If necessary, check the parameters for the image exposure again to obtain an optimum
image quality for your task!

NOTE

As each inspection task has tolerances with regard to the position of the test object, most
jobs begin with part location. The part location feature searches for the reference edges of
the test object and aligns all subsequent feature checks according to these reference
edges.

@ ®

== Add

Add opens the New feature check dialog. In this, a list of all available feature checks is presented. When a
feature to be checked has been selected, this appears automatically in the feature list, with its current result
and the associated status.

" Edit
A previously selected feature check is edited here.

== Delete

Deletes a selected feature check from the list of features.

< Delete all
Deletes all feature checks from the list of features.
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¥ Add new feature

‘ Part location [ Geometry ] Feature comparison Ildentiﬁcation ]

&

Feature

Part location on contours
8 Defines a necessary part location based on contours in the image

Part location on edges
Defines a necessary part location based on edges

Part location on circle
Defines a necessary part location based on a circle

*
¢

=

-~ | Part location on text line
l Defines a necessary part location based on a text line

|

[] show older versions I oK ] [ Cancel ]

Each feature is optimized for just one inspection task and supplies a Pass or Fail result. Partial results (e.g.
brightness - mean brightness) can also be delivered via the process interface.

Show older versions: This function shows you versions of feature checks from earlier releases (labelled
accordingly) along with the current ones, e.g. to use in already successfully implemented applications. We
recommend that you use the current feature checks. It is not possible to convert from an older to a newer
version.

NOTE

I o The results of the feature checks can be connected at a later stage (model-dependant).

Edit 'Part location on contours 1',..

| == Delete 'Part location on contours 1'...
Rename 'Part location on contours 1'...
Copy 'Part location on contours 1.,

| == Add new feature...
Perform external teach (all features)

| 7€ Delete all

Right click on a configured feature check to access further functions.
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Example: Feature comparison brightness with part location on contours

Part location on contours:

With this feature check, the position of an object is determined using contours.

@ | Process "Position tracking on contours 1"

Correlation | 98 % | ——————————— i (so 3] (W] | Teach

Common | Model editor ‘ Form:
[ g Pez = Ri I v |
Contrast  |Low | | Mode Detailed v | | CJ Rectangle:
F T f'SI" Py d 2 ; M ati :L- = —= Track position on:
Ve ax. rotation [ T T 1
e ; = z (=50 = - Do not use - v |
[ Limit search area e
|- Do not use - vj
[ & ok ] [ €3 Cancel ]
Form:
| JRectangle v|

= Choose the shape of the area from which the contours are adopted.

[ Teach J
Adopt the contours by pressing "Teach". A search is then made for the object in the entire image.

Correlation | 95 % | —————————— Vi 5o 3| (]

= The match of the contours with the found object in the image is displayed here.
= Using the appropriate switching points, set how good the match must be so that the object is found.
The button on the extreme right inverts the set point.

Common [ Model editor ’

Contrast ?Low v Mode ‘Detalled v

Form \7. Sllghtly curved Max. rotation f:i:lBD°

a0
h 4
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= Contrast: Set the minimum contrast of the contours that should be adopted in the model.

= Form: Select the shape of the contour that corresponds to the test object and that should be
adopted in the model. (Limiting the angular range reduces processing time.)

= Mode: Set the amount of detail to be used in the inspection. (The more detailed the mode, the
higher the processing time.)

= Max. rotation: If you want to find the object only in a limited angular range, you may specify the
maximum rotational position here.

[] Limit search area

= If you do not wish to search for the object in the entire image, set the tick and then limit the search
area.

Model editor tab
e | 1: Edit "Part location on contours 1"

Correlation | 100 % =t M s ¢

Common ’ Model editor \ Form: :
| | CJ Rectangle v

[ Teach ]

Track position on:

|

- Do not use - v

External teach:

- Do not use - v |

[ @ oK ] [ €3 Cancel ]

= With the displayed model, you can now use the mouse to delete contour points which clearly do not
belong to the reference object.

€

= Use this button to restore the model to its original state.

()
=

= You can use these two buttons to enlarge or reduce the model.

[ & oK J [ &3 Cancel J

= Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.
Sensor task Brightness

This sensor task measures the mean brightness in a field of view and compares the result with the specified
switching points.

This feature check supports external Teach. The switching points are adjusted as an absolute to the current
measured value.
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&) | "J Process "Brightness 1"

Brightness: | 39 s — T vin[33 3] max 220 3] (W) | Teach |
3 — Form:

Reference area: ‘USE, carry area V| |Apply reference value - ;
S \ Q Circle v

Track position on:

[Position tracking on contours 1 ¥

External teach:

%-Donot use - W

[ & oK ] [ €3 Cancel ]

.y e
T e
' s

| CJRectangle v/

= Select the shape of the field of view. A circle, a rectangle and a freely definable polygon, a circular
ring and a circular ring sector are available.

= Adjust the field of view by holding the left mouse button depressed. You can rotate the rectangle by
dragging with the mouse on the lever at the center.

Brightness: ’ 70 : # Min |44 S| Max ‘ 96 i{ [i'
Fail  Pass _Fail

o

= The current result for lightness is shown as a mean grey scale value. The switching points
designated Min and Max are adjusted on the right hand side. A graphic display is located in the
middle, in which the positions of the switching points are displayed and where they can be changed.
= The right button is used to invert the result of the feature check.
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Track position on:

Position tracking on contours 1 %
External teach:

- Do not use - bl

= If the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.

Reference area: |Donot use ¥ | |Apply reference value

In order to be independent of fluctuations in the ambient light, the device offers a means of automatically
correcting the brightness.

= Use, do not carry reference area: Here, a field of view is defined as a reference area, for example
by attaching a white label to the edge of the conveyor belt (static). The brightness correction is now
guided by the brightness of this area.

= Use, carry reference area: This function is only available in connection with part location. A field of
view is still used as the reference area. However, this is carried with the position correction. The

brightness correction is now guided by the brightness of this carried area.

The mean brightness in the field of view of the reference area should exceed a gray scale value of 128 to
ensure reliable operation.

NOTE
o If “Use, carry area” cannot be selected, then you have not defined part location.

& oK J [ &9 Cancel J

=  Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

NOTE

The Application Suite CD features a range of application examples that provide you with
typical solutions for various inspection task and the use of the individual feature checks.
After successful installation, the examples can be found in the directory

<installation path>\AppSuite\samples

on your PC.
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9.3 Configuring interfaces
9.3.1 Occupancy of digital I/Os

You can adjust the settings for the digital interface on this dialog page.

Occupancy of digital IfOs [ Timing digital IjOs I Output prc

|

. Qutput 1: "-Tot;a-l result ~; jSignéffEr v}]
Output 2: }VPartiaI result 1 v :Signal for ;}
B output 3

. Output 4: \-}106 configured - v‘

- not configured - % | |Signal for |

|Signal For ‘

. Qutput 5: 'l nok con?igured-- v :':'.igrxal rT-r ‘

NOTE

Please keep in mind that, during job switching, the device is not active and the "Camera
Ready" output is deactivated. Please wait with the next image analysis operation until the
"Active" state is displayed again by this signal. If the switch could not be performed, for
example, because the job number was invalid, an alarm signal is also output until the next
trigger.

0

Output 1-5

Enter how the outputs are to be activated here. You can choose between these three options: Total result,
Partial result, Alarm. For the results output, you may also choose whether you want a signal to switch for a
pass or a falil result.

You may output the Total result and the Partial results via the digital interfaces. To do so, configure the
required output in Device menu.

Flexible result conjunction (model-dependant)

0 Total result \:) Partial result 1 | (JJ Partial result 2 [ l\:) Partial result 3 }"‘4 l 4 ‘
Result conjunction Nominal result Actual result |
=-[&] anp @ v @ o
&* [1] Part location on contours 1 ® ok ® o«
b D [2] Text 1 @ ox @ o«
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In this dialog, you can specify how the feature check results are to be logically linked together to produce the
result of the job.

You can specify one Total result and several Partial results for each job. In addition, it is possible to use the
Partial results for the configuration of the Total result.

. Total result O Partial result 1 ]O Partial result 2 ]O Partial result 3 ‘l)

Result conjunction Nominal result Actual result :
- [1] Part locationﬁl—T—l oR P o ® o

b D [2] Text 1 :. All OK oK . oK

@ alnok

25 Delete all

[ insert xpression [yl
OR

(1]

It is possible to link the results with the following operations for configuration:

= AND (“The results of all feature checks are OK.”)
* OR (“The result of at least one feature check is OK.”)

You can also invert and ignore the result of a link by selecting the entry “NOK” or “Ignore” in column “Nominal
result”.

. Total result O Partial result 1 ]O Partial result 2 ]O Partial result 3 ‘l)

Result conjunction Mominal result Actual result
- [1] Part locationﬁl—T—l oR P o ® o
b D [2] Text 1 '@ alok oK ® o«
'@ Aok '
X Delete all

[ insert expression [yl
0 o \

It is possible to nest the links to any desired depth to achieve even more complex expressions. You can
insert new levels by selecting the “Insert expression” value in the context menu and then the appropriate
type of link. For each sub-link, you can now select the corresponding feature checks to be used for the
evaluation. Each feature check can appear any number of times in the overall expression, but only once at
each level.
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Example

(Brightness 1 OR Contrast 1) AND (Brightness 2 OR Contrast 2)

. Total result O Partial result 1 [O Partial result 2 ]O Partial result 3 ﬂ‘l’

Result conjunction MNominal result Actual result

Eac — [T o
Mok . @®x  @®x
. -i#[)brightnesst @ ok  @ok

0] (2] Contrast 1 . OK . OK

S[Mor . @x @0
ez @ @
----- OWcowrasz @K @

Part location at edges 1 AND (Contour comparison 1 OR Count contour points OR Brightness 1)

. Total result O Partial result 1 IO Partial result 2 ]O Partial result 3 ﬂﬂ’

Result conjunction Mominal result Actual result
- [ o ~EEEN

e[ or i ®x @
| 2] Brichtness 1 . ®x @
1’1[3] Contour compansonl » » .OK . oK

: ,‘[4] Count contour points 1 . oK . oK
----- rf'l[l] Part Iocatlon on edges 1 . oK . OK

NOT (Brightness 1 AND Contrast 1) OR (Brightness 1 AND Area size 1 AND Contour comparison 1)

. Total result O Partial result 1 IO Partial result 2 ]O Partial result 3 ﬂ‘l’

Result conjunction MNominal result Actual result s
B |I]0R @ nox v @nok
Mq[l] énghtness 1 D . OK R . NOK ”
O[z]cOntrasu S .OK R .OK g
[;1 AND TS b.o|< .NOK S
,-*1[1]Bnghtness1 B .OK I .NOK
,!‘[3] Contour comparison 1 . OK . OK
----,g,[:i]'méé'siée”l e s A e e e .OK . .OK S —
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Digital inputs in results conjunction (model-dependant)

You can also include the states of the digital inputs in the total result. They can be nested just like the other

feature checks.

The states of the digital inputs are captured at the trigger point or at the start of image acquisition.

The states of the digital inputs alone cannot be linked; there must be at least one feature check!

|o

NOTE

To use the digital inputs in the result conjunction, you must select External Sensor for the
relevant input in the device settings.

Device — Device Settings — Digital 1/Os

. Total result

Result conjunction

() Partial result 1 ]O Partial result 2 IO lqlil

Mominal result Actual result
= & - @
- [ ox

- i@ [1] Brightr

@
@ Aok
@ Aok

< Delete all

Insert expression *

‘ Add digital input  * roigital input 2 l

v2.6.2

56/351 Baumer Optronic GmbH
Radeberg, Germany



. . Technical Documentation
dE Baumer

VeriSens®

9.3.2 Timing digital 1/0Os

Occupancy of digital IfOs ] Timing digital IfOs [ Qutput process interface ] Input proces

Processing time

Duration: Porotimit  RNIUEE

Output

Time: Immediately after image evaluation V| iLr_ l fm-.: \
Qutput Forerun: }D ms = ‘

Duration: jllntil next result ]

Confiqured outputs dissenting. ..

In this dialog, you can define when the output time is reached and how long the output

is to be. The timing diagram displays the process visually and you can mouse over various positions to bring
up further details.

Analysis 1 Analysis 2 Analysis 3

Trigger —I —| f _| ; —| —|

Camera Ready J

Output Enable i esul _l_
Pass/Fail | ,( j )\_A : >\ J<_>\_
< N

Period until output after trigger Period of
outut signal

Following image acquisition, the Camera Ready signal is deactivated. The Camera Ready signal is activated
again at the end of image acquisition and another image acquisition operation is possible immediately.

The Pass/Fail signal then switches at the set output time even if additional analyses have already been
performed. The Result valid signal is active during this time.

A maximum of 64 results can be temporarily saved.
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NOTE
If the set output time has been reached prematurely, the calculation in the Vision Sensor
o is aborted. The result and all partial results are then NOK.
The duration of the output signal is used to specify for how long the output signal (Result

valid, Pass/Fail, Alarm) should be produced. Depending on the settings, the signal will
either be reset once the set pulse has elapsed, or reset with the next result.

NOTE
If you have connected an encoder, you may set output time and duration as a distance.

In addition, you can specify an "output run-up" in milliseconds to activate the Pass/Fail
signal before reaching a specific position.

This option is available if an exact output time has been specified (identical earliest and
latest output times) and this is specified as a distance.

Keep in mind that, in this case, the conveyor speed must be constant!

There is also the option to set different times for individual outputs.

Configured outputs dissenting. ..

In the drop-down menu, different individual timings can now be set for outputs with a result. These are
selected with the checkbox.

Use dissenting settings for ...

. Output 1 {(Result : - not configured -)
O Output 2 (Result : Partial result 1) Time: |Immediately ‘ r¥ ‘ I’|1 ‘ Forerun: |0 ms Duration: _Urml next result 20 [ Ims
- Output 3 {Result ; Partial result 3)  Time: :‘A‘Iways_ after v ?7_0 3 |ms | Forerun: [0 ms 7‘ Duration: iUn_tiI next rgsult_ ¥ |20 | |ms
. Output 4 (Result is valid)
. Output 5 {Camera Ready)

In this example, only output 3 has a different output time, although output 2 is also in use. They both follow
the general output time.

The different settings can be viewed in the timing diagram once you have left the menu.
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9.3.3 Output process interface (model-dependant)
In this dialog, you can configure the data outputs via the process interface.

A detailed description of the process interface can be found in the section Communications via the process
interface.

You can configure the technical parameterisation of this interface in the Device settings.

Occupancy of digital 1/Os | Timing digital IfOs | Output process interface | Input process interface | Web interface

Start: | <Start> Separator: End: | <End> Preview: |Result only v

Active = Feature = Value Start Format Min. length <Start>186.00<End>
WMl o | sz soanapie 0| =

Length of data telegram: 24 Byte

The length of the datagram includes the header and end identifier.

You may select as many entries for the transfer as you wish in the table.

With the + and — buttons, you may add a new line or erase the currently selected line, respectively. Each line
contains one feature to be transferred. Using the arrow keys, the currently selected line can be moved

upward or downward thereby changing the data sequence in the data packet.

General settings

Parameters Meaning

Start Character string as a start sequence preceding the data block. This
character string is freely selectable (e.g. <Start>).

Separator Character string included as a delimiter between each individual result of the
feature check (e.g.)

End Character string as an end sequence concluding the data block. This
character string is freely selectable (e.g. <End>).

NOTE

To enter binary characters, you may use the \ symbol in the text. The value can then be
specified in hexadecimal format. To add a backslash, enter \\ . The
character \ 00 cannot be used.

Example:
\09 correspondents to a tab
\OD\OA corresponds to <CR><LF>
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Data table settings
The following items are selected in the table:

Column Meaning

Active If this entry is marked, the selected value is entered in the datagram.

Feature The setting or the feature check from which a value is to be transferred is selected here.
Value The result of the feature check that is to be transferred is selected here. The "Result" option

(for the OK/NOK result of the feature check) is always available. All other results depend on
the relevant feature check or setting. Should a value consist of multiple components (e.g. a
point consists of the X and Y coordinates), these are separated with the separator set within
the general configuration.

Start This character string prefixes the result to be transferred and can make it easier for the
receiver to interpret or make the data packet readable for human users.

Format The format used to represent the data to be transferred is set here. The options provided
depend in principal on the values available. Customarily, the following possible options are
offered:

o ASCII (2 decimal places)
e ASCII (Exponent)

e Decimal

e Binary (Little Endian)

e Binary (Big Endian)

NOTE

This means that the data packet can contain characters that are
normally used as control characters for serial interfaces or in the
protocol. This setting is only recommended if the operating
conditions are appropriately secured.

Min. length | The minimum length of the values is adjusted here.

- Should the value be larger than the set minimum length, the length will be exceeded
accordingly

- Modifications of the length depend on the data type, for example, a binary value is 4
bytes long

- The modification is carried out by prefixing or suffixing with zeros or spaces
(depending on the data type)
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The following table explains the meaning of various settings for features and values.

Parameters Meaning
Feature Value
Time Image acquisition | Provides the time of the image acquisition in milliseconds since the
device was switched on.
Result Total result If this selection is activated, the total result or the partial result of the
job is transferred.
Result Partial result
e Result (2 characters):
1. Characters: "P" or "F" for a Pass or Fail result
2. Characters: "A" or space for "Alarm triggered" or "No alarm
triggered".
e Partial result (1 characters):
"P" or "F" for a Pass or Fail result
"I" if the partial result was not output during the job
Statistics Total result If this option is activated, the statistics for the result are included. The
total number of images, the number of OK images and the number of
Statistics Partial result images for the total result that triggered an alarm are all transferred,
with the individual values separated with a separator.
Trigger IAdditional data If this selection is activated, the string transferred via the TD command
trigger is mirrored back as a control option.
Trigger Image counter If this selection is activated, a 16 bit wide counter (0-65535) is used.
This increases by 1 with each image acquired and resets to 0 once it
reaches 65535.

|

NOTE

Following the descriptions of the individual feature checks, there is a table containing the
values which can be output via the process interface.
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Example

Output of read data for the Distance feature check via the process interface.

NOTE

The preview window on the right shows you in real time how your settings affect the data
to be transferred.

1. Configure the Distance feature
check.

2. Go to the Configure interface — Output process interface step.

3. Configure all of the settings in the overview for the data output (see Data table
settings).

(1) Select the feature to be output.

(2) Select the value to be output.

(3) Set the start character, separator and end character for the datagram.

Occupancy of digital IfOs ] Timirgtal IjOs } Output process interface | Input process inte

Start: | <Start> | Se rator: | V End: ‘<Enrd>

Active § Feature Start Format Min. length

1 IDistance 1 JDistance ASCII (2 decimal places) 0

L 2

4. You will see how the data will be <Start>186.00<End>
output via the process interface in
the preview window on the right.
The RD (Response Data) and the
number of characters (4 byte
ASCII-Hex) will also be prefixed
(see RD response).

5. In this case, the device will send to RD0013<Start>186.00<End>
the controller:

(Note: 0013nex = 19pez, length is therefore 19 characters)

v2.6.2 63/351 Baumer Optronic GmbH
Radeberg, Germany



E § Technical Documentation
§E Baumer VeriSens®

9.3.4 Input process interface (model-dependant)

Via the process interface it is possible to set, for example, the expected values of the identification (barcode,
matrixcode, text) sensors using the SP (“Set Parameter”) command. You can also set parameters for image
acquisition.

Occupancy of digital I/Os | Timing digital 1fOs | Output process interface | Input process interface [ Web interface

Start: | <Start> Separator: |, End: | <End> Preview: [Result only v

Active Feature Value |Start Format Fixed length (#] | <start>17.03.2014<End>
1 Text 1 ¥ | Expected ASCIL  arbitrary B
1ma§ scquisition settlﬁs j

Length of data telegram: 28 Byte
The length of the datagram includes the header and end identifier.
You may select as many entries for the transfer as you wish in the table.

With the + and — buttons, you may add a new line or erase the currently selected line, respectively. Each line
contains one feature to be transferred. Using the arrow keys, the currently selected line can be moved
upward or downward thereby changing the data sequence in the data packet.

General settings

Parameters Meaning

Start Character string as a start sequence preceding the data block. This
character string is freely selectable (e.g. <Start>).

Separator Character string included as a delimiter between each individual result of the
feature check (e.g.)

End Character string as an end sequence concluding the data block. This
character string is freely selectable (e.g. <End>).

NOTE

To enter binary characters, you may use the \ symbol in the text. The value can then be
specified in hexadecimal format. To add a backslash, enter \\ . The
character \ 00 cannot be used.

Example:
\09 correspondents to a tab
\OD\0A corresponds to <CR><LF>

Data table settings

The following items are selected in the table:

Column Meaning

Active If this entry is marked, the desired value is entered in the datagram.

Feature The setting or the feature check from which a value is to be transferred is selected here.
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Value The result of the feature check that is to be transferred is selected here. The results depend
on the relevant feature check.

Start This character string prefixes the result to be transferred and can make it easier for the
receiver to interpret or make the data packet readable for human users.

Format The format used to represent the data to be transferred is set here. The options provided
depend in principal on the values available. Customarily, the following possible options are
offered:

o ASCII (2 decimal places)
e ASCII (Exponent)

e Decimal

e Binary (Little Endian)

e Binary (Big Endian)

NOTE

This means that the data packet can contain characters that
are normally used as control characters for serial interfaces
or in the protocol. This setting is only recommended if the
operating conditions are appropriately secured.

Fixed The length of the expected values is adjusted here. Missing characters are filled with zeros
length (numbers) or spaces (text).

NOTE

o Following the descriptions of the individual feature checks, there is a table containing the
values which can be input via the process interface.
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Setting an expected value for the Text feature check via the process interface and determining the required

command.
NOTE
o The preview window on the right shows you in real time how your settings affect the data
to be sent.
1. Configure the Text feature check. m VERIFOOD
l.t)'.rz DO25479
mip: (17.05.2014
LINIE: 128
LT 5
2. Go to the Configure interface — Input process interface step.
3. Configure all of the settings in the overview for the data input (see Data table
settings).
(1) Select the feature to be input.
(2) Select the value to be output.
(3) Set the start character, separator and end character for the datagram.

Occupancy of digital IjOs ] Timing digi Os } Qutput process interface | Input process interface

Start: |<Start> | Separat®l! | | End: | <End> |
j Active Feature value | Start Format Fixed length E
I 1| [v] Text 1 Expected ASCIT  arbitrary E
4. You will now see the current set <Start>17.03.2014<End>
value in the preview window on the
right. The SP (Set Parameter) and NOTE
the number of characters (4 byte
ASCII-Hex) will also be prefixed If no value is set as "expected"” during
(see SP command) configuration of the feature check, no value
ill be shown in the preview window!
5. The command to set the expected SP0017<Start>17.03.2014<End>
value for the device to this date is
therefore: (Note: 0017wex = 230z, length is therefore 23 characters)
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9.3.5 Web interface

In this step, there is the option to assign functions to the upper 9 buttons of the web interface view.

@,
., T. X.
X. X. X

o 05 ¢

You can assign configured feature checks and the Parameters for image acquisition button to the 9 buttons.

Configurable parameters for 'Distance 1"

User (V] Profi
Working area edge/circle A VI
Working area edge/circle B VI
Distance VI

Once a button has been assigned a function, you can set which parameters for these functions can be
configured in the web interface by which user profiles.

If no user profile is used, only the "Expert" column will be used and the "Operator" column will be grayed out.

(O

If you assign this function to a button, you can set parameters for image acquisition (exposure time,
amplification, edge sharpness, gamma correction) via the web interface.
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9.4 Device activation

2. Check features 3. Configure interfaces 4. Activate device

Click on Activate device.
Confirm the question with Yes.

The Vision Sensor is how in Activated mode and processes the created job. The Statistics / Details are
shown on the right of the parameterisation area.

|o

NOTE

While the Vision Sensor is processing the job, you may continue to retrieve defect images
and to save images.

There is also the option to save the current job and all jobs to the PC via the Job menu

e

No Name Result Number OK/NOK Processing tir | Statistics | Alarms

1 4 Part location on contours 1 . 0K 36/0(100.00%) 41.71ms Current job:

2 Y Anglel ® ok 36/0(100.00%) 0.35ms 4: EN.app
Number of parts: 36 5.0 parts/s
Number of OK: 36 100.00%
Number of NOK: 0 0.00%
Number of alarms: 0 0.00%
Image acquisition: 71.9ms
Processing time: 60.4ms

l Switch job... } [ Configure device ] [ Delete defect images

Click on Switch job..., to change to  Click on Configure Device to Click on Delete defect images to

a different job stored in the Vision return to Configuration mode and  delete stored defect images

Sensor. to make new settings. (button only appears when you

click on Defect images in the
display options).
Reset statistics ]

Click on Reset statistics to reset

the statistics values (number of

parts, number OK, NOK, number

of alarms).
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9.4.1 Statistics / Details

Statistics l Details ]

Current job:

1: Neuer Job.app

Mumber of parts: 663 50,6 partsfs
Mumber of OK: 663 100,00%
Mumber of NOK: 0 0,00%
Mumber of alarms: 1 0,15%
Bildaufnahme: 18,5 ms
Calculation time: 0,5 ms

The statistics window displays the following values:

Name of job currently processing

Total number of parts tested; part per second

Number of passed parts (OK) (number/percent)

Number of failed parts (NOK) (number/percent)

Number of alarms (humber/percent)

Device's processing time in ms (per image, incl. acquisition)

Click on Reset statistics to reset the statistics values (number of parts, number OK, NOK, number of alarms).

Statistics | Alarms [

Current job:

2: New job.app

Alarm details:

Invalid trigger: 0 0.00%
Evaluation cancelled: 0 0.00%
Job selection error: 0 0.00%
Error on process interface: 0 0.00%
FTP error: 0 0.00%

The details window displays the following values:

Name of job currently processing

Invalid trigger: Alarms due to mistimed triggering (number/percent)

Analysis aborted: Aborted operations due to processing timeout (number/percent)
Error in job selection: Alarm during job selection (number/percent)

Errors at process interface: Errors at process interface (number/percent)

FTP error: Error during transfer via FTP (number / percent)
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10 Device menu

In the device menu, the basic parameters are set which apply equally to all jobs.

You can find the device menu when you click on Device.
Device
v

Connect to device...

Device settings...
Backup 4

Digital IfO assistant
Process interface assistant

NOTE

Please observe that it may be necessary to configure the stored jobs if you change these
settings.
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Device
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! Connect to device. ..

Device settings...
Backup 4

Digital I/O assistant
Process interface assistant
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Click on Connect to the device. Now you can see a list of all located devices on the Devices tab. If a device's
device settings contain the location, the corresponding devices will be displayed as a topology ("device
tree"). This makes it easier to manage even larger installation bases.

The operating mode and connection status to an Application Suite are displayed with a pictogram.

If you move your cursor over the respective device, you will see a tool tip with further information.

¥ Connect to device

Devices | Simulators

Please select the device or the simulator to which you want to connect:

Name

= Factorys
= fefands

= Fbre

Details

5” 172.20,20.57 (DHCP)

& 172.20.20.152 (DHCP)

& 172.20.20.171 (DHCP)

»¥ 172.20.20.104 {DHCP)

¥ 172.20.20.149 (DHCP)

| ?

‘What can I do if my device is not in the list?

[ Options ][ ¥ Manual IP address

Connect

Cancel
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Options: Here you have the option of limiting the address area in which devices
are searched for and of selecting an alternative port for communication. You can also activate the User-
defined list of known devices.

Manual IP address: You can enter the IP address of a device manually here.

Connection: Create a connection to the selected device.

The Vision Sensor is in the Activated operating mode.

The Vision Sensor is in the Parameterisation operating mode.

The Vision Sensor is in Restore mode.

The Vision Sensor is not connected to an Application Suite.

R
The Vision Sensor is connected to an Application Suite.
o
Mark the Vision Sensor as a favourite. Now it will remain in the list even if it is
A temporarily unavailable.
Here you have the option to hide devices. You can reveal hidden devices with the
> Display hidden devices function.
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¥ Connect to device @

Please select the device or the simulator to which you want to connect:
Devices | Simulators |
Mame Details .
= |
= [e— - | YGA
3 1.2MP
[~ [e— - ‘2.0 MP
= |
> - | YGA |
- | ¥GA Color, Color device
- - | 1.2MP
- | 1.2 MP Color, Color device ¥
Options Manual IP address Connect

On the Simulators tab, you can connect with one of the simulators to simulate a device and modify job
settings without having to connect to an actual device. Select the desired simulator and click on Connect.
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NOTE

The device names and device location can be edited under Device — Device settings —
Device name.

NOTE

You can launch the Application Suite using a command line parameter and automatically
connect to the device via an IP address.

Example: appsuite2.exe /ip=192.168.0.250 (default IP address)

There is also the option to launch the Application Suite in different languages using a
command line parameter.

/I=de (German)
/I=en (English)
/I=fr (French)

/l=es (Spanish)
/l=zn (Chinese)

Example: appsuite2.exe /ip=192.168.0.250 /l=en
(Start the Application Suite in English with the default IP address)

v2.6.2 74/351 Baumer Optronic GmbH
Radeberg, Germany


https://172.20.1.29/Verisens/wiki/AppSuite

Technical Documentation

gﬁ BaUmer VeriSens®

10.2 Device settings...

7

Device
v

Connect to device... ‘

Device settings...

Backup =0

Digital I/O assistant
Process interface assistant

The following generally applicable settings are made under the menu option Device settings.
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10.2.1 Device name

Device hame

Device type:
Serial number: 51974313

Device name:

User-defined topology
Device location: | [Factory1/IslandIS

Example: /Factory1/Hall2{IslandS

Preview:
= Ractorys

= andls

B

Domain name
Mame: . my-devrice
Domain: my-device.local
Device type: The device type is permanently stored in the device and is only displayed.

Serial number: The serial number is permanently stored in the device and is only displayed.

Device name: You can assign a name to the device. This is then shown in the device status.

User-defined topology
Device location: You can enter the device location here. The preview changes as you enter the details.

Domain name: Activate this function if you wish to enter a device domain name for your Vision Sensor. This
means that you will not only be able to enter the device's IP address to access it via the browser, but also be
able to use a preset domain name (e.g. http://my-device.local), which has the advantage of being a fixed
URL.
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10.2.2 Access rights (model-dependant)

10.2.2.1 Application Suite

ATTENTION!
An assigned password cannot be reset without providing the assigned password.

Please remember your passwords.

Three user levels are available for you to avoid unauthorized changes on the device. The individual
privileges for these levels are set as follows:

Function Operator Expert Administrator
Activate / deactivate device + + +
Change the active job + +
Store and transfer the job to the device +
Process interface assistant +
Change device settings +
Firmware update

Backup / restore device

Password management / encryption

+ + |+ |+ 4+

Access rights

Application Suite [ Web interface

[] Restrict access rights for certain user profiles

User
b May change jobs and activate or deactivate the device respectively, but may not transfer Set...
any new jobs.

A Profi

<b May transfer jobs to the device, but may not make any device-related changes. o
o Administrator =
> Has full access to all device functions.

Activate the option Restrict access rights for certain user profiles for using user profiles.
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10.2.2.2 Web interface

Two user levels are available for you to use to avoid unauthorized changes being made via the web
interface.

The user levels for the web interface can be configured independently and differently to the Application Suite
user levels. All functions of the web interface are therefore deactivated under factory settings.

Access rights

Application Suite | Web Interface

Restrict access rights For certain user profiles

& Functions according ko button configuration. Change. ..

&’ Functions according ko button configuration. Change...

Activate the option Restrict access rights for certain user profiles for using user profiles.

0

NOTE

The rights to change individual functions relating to a job can be set during job creation as
part of the Configure interface — Web interface step.

Rights for device-specific functions are set under Device — Device settings — Configure
web interface.
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10.2.3 Customizing web interface
10.2.3.1 Functions

In this dialog, you have the option to assign device-specific functions to the three lower buttons in the web
interface view.

o o 6.

XDl
EETYSRCN ¢

Device info and status

Icon Description

Button has not been assigned a function

Device info and status

° X

Statistics

Processing time

Change job

Defect images

Job management

Backup

Language

Device-specific functions (provides access to all device-specific
functions via an additional menu level.)

o 80z &5 e
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Configuration of device specific functions:

User V] Profi
Device info and status W]
Statistics Vi
Processing time @]
Switch job W]
Defect images V]
Job management @]
Backup v
Language Vi

NOTE

I o Setting web interface access rights: Device — Device settings — Access rights / Web
interface

Furthermore, you can define the rights for the different user groups for selected device-specific functions
under "Device-specific function configuration”.

Language settings

Language: ‘ ™ German v |

Save selection by web interface

Language: Select the language for the web interface here

Save the selection via the web interface: Activate this function if you wish to save the changes you have
made to the language via the web interface. It will then be active immediately when you next start the web
interface. You can only save this setting if a language has been set.
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Offer continuous image acquisition ( i)
For User
For Profi

ATTENTION!

The live image function puts the device into "free running” mode, i.e. it runs without the
external trigger signal. Please be aware of the effects this may have on later processes.

No live image will be available in the web interface when reconfiguring feature checks in the web interface
for trigger-controlled image acquisition and stationary analysis.

Here, you can set the user level that has the access rights to temporarily set image acquisition to continuous
rather than trigger-controlled using the Live image button.

[Q Restore default

Using this button, you can restore the original settings.
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10.2.3.2 Design

Customizing web interface

Functions | Design |

Logo

#E Baumer

Color scheme

1: New job.a
- ] PP

Qverview

BR 1ob functionJob function 2" Selected [ o Device function

i Please click a design element to configure it's color scheme.

Button labelling

Always mask sub-menu functions on buttons

[f) Restore default]

In this dialog, you have the option to adjust the color representation of the web interface to suit you, and to
integrate your own logo (max. 184 x 23 pixels) into the interface.

Click on the design element you wish to adjust and use the controls to adjust the color.
In Expert mode, you have the option to enter color values using hex format (RGB).

Button labels: Activate this function if you do not wish the second row of the buttons to be displayed in the
web interface. This is particularly useful for smaller monitors.

[f) Restore default]

Using this button, you can restore the original settings.
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You can make the settings for the digital interface in this dialog page. You can also configure an incremental
encoder and specify the polarity of the digital inputs and outputs.

Inputs

Digital I/Os

Inputs [ Outputs ] Rotary encoder

D Input 1: [Trigger

v] [J‘Lsting edge ¥

Input 2: [Binary job selection - Bit 0

v] [J‘LHigh active ~

- Input 3: [Binary job selection - Bit 1

v] [J‘I_High active

- Input 4: [Binary job selection - Bit 2

v ] [J‘LHigh active

‘ Input 5: [Binary job selection - Bit 3

v ] [J"LHigh active «

Input 1 is reserved for the trigger. For other inputs you can specify how you want to switch the active job. It is

also possible to connect an incremental encoder to the Inputs 5 (CH-A) and 4 (CH-B).

Outputs
Digital I/Os

Inputs | Outputs [ Rotary encoder

B output 1: [Result

|

[ 1L High active

L]

Output 2: [Result

w

[_I_L High active

|

Il outout 3: |Resuit

Il output 4: |Resuitis valid

|

[ 1L High active

|

- Output 5: [Camera Ready

-

J
J
~ | [ 1L High active
J
J

L_I_L High active

1

L]
d e el e

Enter how the outputs are to be activated here. You can output hardware signals (Flash Sync, Alarm,
Camera Ready, Result is valid, device activated) for each output or configure the output for outputting job

results.

NOTE

I o The number of configurable outputs is model-dependant.
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Encoder

Digital I/0s

1

Inputs [ Outputs J Rotary encoder

Conversion impulses to distance
Number of impulses | 1000 Pulses & |

Distance ‘ 10,0 | |mm v

<>

Invert rotating direction

Calculate values

Select the size known in advance to calculate the values
for conversion automatically.

Known size: |Belt speed v/

value: (10,0 & |mm /s

Test settings

If an incremental encoder is connected, you must also set the factor between the distance travelled and the
number of pulses from the encoder.

To determine this factor, either you must know the conveyor speed or you must move the conveyor belt over
a defined distance.

Determine the conversion factor as follows:
= Select the known quantity and set the corresponding value.
= Activate pulse measurement by pressing the Start button.
= Move the conveyor belt by the set value.

= Terminate the measurement using the Stop button.

Press the Test configuration button to check the current setting.

NOTE
All specifications during configuration refer to the forward motion of the conveyor belt. If
0 necessary, reverse the direction of rotation to allow the device to function correctly.

Make sure that Inputs 4 and 5 are set up correctly if you are using an encoder. If not,
operation of the device may be impaired.
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10.2.4 Alarm signal

Alarm signal

alarm, if...

invalid trigger (trigger during image capture or job change)
Evaluation cancelled prematurely {output time exceeded)
Job selection error (invalid job number)

Error on process interface

FTP client could not sent all files

You can define the conditions which cause an alarm to be initiated here. Alarm signals indicate that an
irregularity has occurred in the sensor.

The following causes may trigger the alarm:

Invalid trigger Trigger during image acquisition, job switching or during parameter
setting via the process interface ("SP"-Datagram)

Evaluation cancelled The result of computing was not present at the latest output time.
prematurely

Error in job selection Invalid job number or job could not be loaded, e.g. because it is not
correctly configured.

Error at process interface An error occurred during data transfer to the process interface, e.g. an
invalid command is received.

FTP client could not send all An error occurred while transferring the images via the FTP client.
files
Possible causes could include: Device or server overloaded, incorrect
access details or server cannot be reached.
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10.2.5IP address / Network

IP address / network

(%) Use static IP address
IP address: 1192.168.0.250

Subnet mask: }7255.255.255.0

Gateway:
() Use DHCP
Timeout: l5e
After DHCP error: |Use alternative IP address
IF address: | 192,168.0.250
Subnet mask: _Stgcc“cc,,
Gateway:

Alternative port for communication with Application Suite: standard 73

Subnet mask: 255.255.0.0
MAC address: 00:06:BE:80:03:68

[ OK ] [ Cancel

Current IP address: 172.20.20.59

Gateway:

Set the IP address of the device here. There are two choices for this.

Static IP address
The device uses a set IP address.

DHCP (Dynamic Host Configuration Protocol)
If you have integrated a DHCP server in your network, the IP address is obtained there. If this does not

happen within a specific time and a timeout occurs, you can choose whether:
the last IP address obtained via DHCP is used

O
another fixed IP address is set

O
If the port 51. 972 (standard) is already being used in your network, you may specify a different port for

communication between the connection of the device and the Application Suite.

NOTE

0 This port must also be set in the dialog Connect to device - Options, in order to create a
connection.
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10.2.6 Process interface (model-dependant)

Process interface

Data telegram (RD)

Time: ) Automatically after image evaluation

@ GD command via process interface

Structure: @ send with command identifier (RD) and length

send result data only (i)

Protocol

Type: TCP v

Port: 23 =
End identifier: <CR> v |
Receive timeout: 10 ms =

Connection timeout: Deactivated '+

Here, you will find all parameters which can be used to configure data exchange via the interfaces.

Datagram (RD)
Time:

Automatically following image analysis: the device sends the datagram independently
GD command via process interface: the device's result is requested with the GD command

Structure:

Send with command designator (RD) and length: the device also sends the RD command designator and
the length of the result data (prefixed as a header)

Send result data only: the device only sends the result with no additional information. One suitable use for
this would be if the application only requires the result data from the device (without header information).
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Protocol

Type: Set the protocol here (TCP / UDP / RS485).
Port: Set the port for the device's Ethernet interface here.
End identifier: Shows which control character is expected or sent at the end of each datagram.

Receive timeout: Here, you can set the time after which receipt is stopped.

Connection timeout: The connection is closed if no contact is received within a given time.

NOTE

A TCP/IP connection can be monitored, for example for when the PLC cyclically sends
the "GS" command. If the connection is broken, this is shown on the Vision Sensor page

and the connection is reset.

Protocol (RS485) (model-dependant)

Here, you will find all parameters which can be used to configure data exchange via the RS485 interface.
Select device number 1 and the "Bus (without checksum)" protocol type and adjust the other parameters as
necessary.

Baud rate: Speed of data transfer (bit/s)

Data bits: Number of bits per character

Device number: If you have multiple devices on one RS485 bus, each device must be assigned a number.
(1-254)

Receive timeout: Here, you can set the time after which receipt is stopped.

Response delay: Duration between reception of a command and transmission of the response

RS485 terminating resistor: Deactivate the terminating resistor if more than 6 devices are being operated
on one RS485 bus.

Parity: Control of the parity bit

Stop bits: Number of stop bits as end code (1)

Protocol: Protocol type (point-to-point, bus without checksum, bus with checksum)

Protocol (PROFINET via RS485) (model-dependant)

Here, you will find all parameters that can be used to configure data exchange over PROFINET via the
RS485 interface. Parameters that are greyed out are not configurable and are only displayed.

Device number: If you have multiple devices on one PROFINET-RS485 bus, each device must be assigned
a unique device number (1-4).

RS485 terminating resistor: Activate the terminating resistor for the last device in a PROFINET-RS485 bus.
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10.2.7FTP

Using the FTP function, you can save selected images on an FTP server during production. It is also
possible to store backups of the device to FTP servers and to access them up from there.

FTP

FTP server

IP address: Port: 21 =
User name: anonymous Password:

Save images on FTP server

Save images: Only NOK [¥] Number limitation: 1000

Image directory on FTP server: [/ { Browse... ]

4

Name of image series: Image { ]

Sample: Image_00000000_NOK.bmp, ... , Image_00000393_NOK.bmp

Backup by FTP

Directory for Backup: / Browse... }

Test connection...

FTP Server
IP address: IP address of the FTP server
Port: Port number for the FTP server

Username: Enter the username for FTP access.
Password: Enter the password for FTP access.

NOTE
To use the FTP server successfully, the device requires read, write and delete access.
The device and the FTP server must also be located in the same subnetwork.

Do not save the images and backup file to the same directory on the FTP server. This can
lead to long load times.
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Saving images to the FTP server

Saving images: Select the images to be stored on the FTP server.
(NOK only = all images with the total result of "Fail", OK only = all images with the total result of "Pass")

Number limit: Use this function to limit the number of images stored. If the limit is reached, the older images
will be overwritten.

Image directory on the server: Select a directory on the FTP server where images are to be stored.
Name of image series: Provide a name for the image series.
:]You can configure the structure of the file name.

Composition of file name:

Separator:

Entry 1: [Name of image series v ]
Entry 2: [Image number vJ
Entry 3: [Result v J
Entry 4: [Data from command TD v ]
Entry 5: [Job name v ]
Entry 6: [Job number v]
Entry 7: [Tlmestamp v J
Sample:

Image_00000001_NOK_[TD]_New job_001_06-10_103307-501000.bmp

The file name configuration gives you the option to freely arrange up to seven entries. You can also define a
separation marker.

The entry options for the device are:

e the chosen name of the image series

e sequential numbers generated by the system (00000001 — 99999999)

e the result of the analysis

e the additional data applied to the image using the TD command

e the job name

e the job number

e atime stamp (when saving images to the PC and backups from the PC: PC time; backup from the
browser: browser time (i.e. PC or plant computer; saving images to FTP: time from FTP server (the
Vision Sensor time is synchronised with the FTP server every time it is restarted).

Backup via FTP
Directory for backup: Select a directory on the FTP server where the backups are to be stored.
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Job management

With this dialog, you can easily and conveniently copy your jobs between a folder on your computer and the
Vision Sensor.

Job management

‘gl Directory: Device: 6 Jobs, 87% free (13.6 MB of 15.5 MB)
[C:\Users\sba\Desktop v J Power on job: [6: Nouveau programme.app v] ["] save after job selection
P File name File name ‘:
1 | ] Jobl.app -
2 |_| New job.app
3 | NeuerJob 1.app -
4 | EN.app -
|15 L] FRapp
e
6 | ¥ Nouveau programme.app
7 ---free---
8 ---free---
9 ---free---
10 ---free---
11 ---free--- A

[ OK ][ Cancel ]

Choose the folder on your computer with: [;] off. The jobs available in this folder are then displayed on the
left hand side.

On the right hand side you will see the jobs on the device and their job humbers, as well as remaining
storage space available for jobs on the device.

|@

Observe that the job number directly corresponds to the binary code with which the jobs are selected in Real
time mode via the Job selection via digital inputs.

NOTE

Even if no job is available, part of the storage space is occupied by internal files.
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Power on job: Here you can also choose which job will be loaded when the Vision Sensor is switched on.
This job is then marked with this symbol. [l

When jobs are switched by the binary method via the digital inputs, no job is active when the device is
switched on. In this case, the desired job is selected using the levels present at the inputs.

Save after job selection: Activate this function if you would like the most recently active job to be activated
the next time the device is started.

Transfer the jobs using the horizontal arrows and move jobs to the corresponding storage locations in the
device with the vertical arrows. You can also use the bottom button to enter the target position for the job

directly.

Use the cross to delete jobs.
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10.2.8 Job selection / Teach

Job selection / Teach

Job selection via: @ Application Suite / web interface
Digital inputs

() 5] command via process interface

Parameters after external teach / SP command

[7] save to device (i) Changes made via the web interface will always be saved

Here you can basically set how you want to make the job selection.
Job selection via:

Application Suite / Web interface: The job can only be changed manually via the Application Suite or via
the web interface.

Digital inputs: Jobs are selected via the digital inputs.

Command SJ via process interface: Jobs are selected via the process interface.

Parameters following external teach / SP command

If the “save to device” option is activated, changes resulting from external teach-in or process interface
commands in the job are saved to the device. If this option is not activated, changes are discarded when the
device is rebooted. In this case, the originally saved job is executed.
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10.2.9 lllumination controller (model-dependant)

Illumination controller

Profile: [User defined... v ] H Save as new profile | ¢

Operating mode: Elash illumination v

Operating voltage of illumination: |12 VDC, flash 24VDC ~

Limit the current to: 0.80A =
Maximum flash duration: 1000 ps =
Duty Cyde: 10% =
Signal assignment at device Signal sequence on output 2
Il output 1: not used b 10000
29V —
[ ] output 2: +24V, max. 0.80 A
. QOutput 3: Ground
- Output 4: not used
= 3,000ps
1est iiuminaaor OV —

., Warning: Incorrect settings can destroy the illumination! Please follow the information in the data sheets for your
= jllumination. Contact the manufacturer of the illumination if you feel unsafe about admissible parameters.

Using the illumination controller, you can make the settings at the outputs of the illumination port.

You can also use a direct "flash" (flash controller function) alongside directly controlling external illumination.
Alternatively, an unamplified signal can be output to an external flash controller.

To use the illumination controller, the device must be in Configuration mode. If the menu item is not visible,
your device does not support this function.

Profile: !EI?EY, defiljed. B

[

As soon as you have saved a profile that you created, it is available here.

ked Save as new profile

If you have made your own settings, you may save them as a new profile.
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Using this function, you can delete a profile that you created.

Operating mode: ZDeactivate illumination v |
Deactivate illumination e

| Steady light Illumination
| Flash illumination
| Control the external flash controller

You have various operating modes available.

Operating Mode Description

Deactivate illumination: No settings possible / illumination port deactivated
Steady light illumination: Settings possible (limit operating voltage/current)
Flash illumination: All settings possible

Control the external flash controller: | No settings possible, flash sync active

Operating voltage of illumination: 12 vDC, flash 24 VDC v

Limit the current to: U,SOA 37
Maximum Flash duration: 1000 ps 3
Duty Cycle: '10% =

Here, you can define settings in the current operating mode.

Function Setting Possibilities
Operating voltage of illumination: 12VDC/24VDC
Limit the current to: Steady light illumination

0.1A...0.8A (increments of 0.1A)

Flash illumination

0.1A...4.0A (increments of 0.1A)
Maximum flash duration: 1us...1000us

Duty Cycle: 1%...10%

Signal assignment at YeriSens

B output 11 not used
[[] output2:  +24, max. 0.80 A
B output3:  Ground

. Qutput 4:  not used

This view shows how the signals at the 4 outputs of the illumination port are connected for the current

settings.
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Signal sequence on output 2

‘ 1.000ps
24y &

9.000ps
ov . —

This diagram shows the current waveform at output 1 and output 2.

ATTENTION!

Erroneous settings can destroy the illumination! Please follow the information in the data
sheets for your illumination. Contact the manufacturer of the illumination if you are unsure
about admissible parameters.
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10.2.10 Firmware update

0

NOTE

During restoration of a backup or firmware, the operation of the device by uninvolved
programme components (web interface, Application Suite or process interface) is not
blocked. This means it is possible to interrupt these during the restoration process.

Do not undertake any other actions during the restoration process!

Firmware update

Active version: . _ -

Transfer new version

File name: | ¥ || Browse...

New version:

Transfer

[Factory settings ] [Reboot device]

OK ] [ Cancel

This dialog provides support in the installation of new firmware.

ATTENTIONI!

Only use the most recently released version of the firmware for updating. You may wish to
ask the Support before updating firmware. Create a device backup of your Vision Sensors

before updating firmware!

Browse...

Click on the button Browse and select the firmware file to be transferred.
(File extension *.vsf).

Transfer

Click on the button Transfer to carry out the update.
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Factory settings

The Factory settings button permits the factory settings to be restored. The current firmware will be retained.

NOTE

I 0 Restoring the factory settings deletes all of your previous settings and jobs.

¥ Factory settings

Do you really want to reset the sensor to the Factory settings?
! All existing jobs will be deleted!

s J[ m

Confirm the request with Yes to restore the sensor to the factory settings.

Reboaot device

Use the Restart device button to restart the device. The function is equivalent to switching the power supply
off

and back on.

Confirm the request with Yes to restart the sensor.
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10.3 Backup

NOTE

During the creation and restoration of a backup or firmware, the operation of the device
by uninvolved programme components (web interface, Application Suite or process
interface) is not blocked. This means it is possible to interrupt these during the restoration
process.

Do not undertake any other actions during the creation and restoration process!
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10.3.1 Backup - using the PC...

Connect to device...

Device settings...

ET T T

Digital 1O assistant Create on FTP server...

Process interface assistant Restore from PC...
Restore from FTP server...

¥ Create device backup (PC)

File name{ VH Browse. .. ]

[] Encrypt backup file with password

[ OK ][ Cancel ]

This dialog page supports you in making a complete device backup of your device on the PC. Here device
settings, jobs and firmware are saved in a file. Activate the option “Encrypt backup file with a password” if the
backup file is to be stored in protected mode.

NOTE

I o The device backup cannot be reloaded without knowing the password!

Browse...

Specify a storage path and a file name for the backup file or click on Search. The file extension must be
*.vsh.

Click on OK. The required file is created. During this process, all device settings and jobs are transferred.
This process may take a few minutes.
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10.3.2 Backup — using the FTP server...
Device -

Connect to device...

Device settings...

Backup * | CreateonPC... |
Digital 1O assistant | Create on FTP server... ||
Process interface assistant Restore from PC...

Restore from FTP server...

¥ Create device backup (FTP)

g [
File name i ‘

[ OK J[ Cancel ]

This dialog page allows you to create a complete device backup of your device on the FTP. Here device
settings, jobs and firmware are saved in a file.

The backup file cannot be protected with a password, and a file name for it cannot be assigned manually.

Click on OK. The required file is created. During this process, all device settings and jobs are transferred.
This process may take a few minutes.

NOTE

Do not save the images and backup file to the same folder on the FTP server. This can
lead to long load times.

FTP settings: Device — Device settings — FTP
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10.3.3 Backup —restoring from the PC...

7

Device
v
Connect to device...

Device settings...

Create on PC...

Digital 1O assistant Create on FTP server...

Process interface assistant | Restore from PC...

Restore from FTP server...

Use this dialog to transfer a device backup file from the PC to the device.

&

N 1 [ Browse ]

& Transfer device backup

File name: |

Restore following elements:

Device settings

Mame of device: |Do not change ’
Metwork setings: |Do not change
Jobs

Firmware

oK Cancel

Browse...

Specify the storage path of the backup file or click on Browse. The file extension must be *. vsb.

If this is a protected backup file, you must then enter the password.
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Restore following elements:
Device settings
Name of device: |Do not cHange ' :/
Metwork setings: Do not change 7 vw‘
Jobs
Firmware

Here you select what components are to be transferred during the restore process.

NOTE

I o If you restore the factory settings of the Vision Sensor, all unsaved files will be lost!

Now transfer the selected settings and jobs to the device with OK. This process may take a few minutes.
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10.3.4 Backup - restoring from the FTP server

7

Device
v
Connect to device...

Device settings...

IEETEE  Ccoteonrc..

Digital 1O assistant Create on FTP server...

Process interface assistant Restore from PC...

" Restore from FTP server... |

Use this dialog to transfer a device backup file from the FTP server to the device.

With this dialog, you can transfer a complete device backup from the FTP server to the device. Device
settings, jobs and firmware are all restored.

¥ Transfer device backup (FTP)

File name:i VH Browse ]

Browse...

Specify the storage path of the backup file or click on Browse. The file extension must be *.vsb.

NOTE

I o If you restore the factory settings of the Vision Sensor, all unsaved files will be lost!

Now transfer the selected settings and jobs to the device with OK. This process may take a few minutes.
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10.4 Digital 1/0 Assistant

Connect to device... ‘

Device settings...
Backup 4

| Digital 1/ assistant
| Process interface assistant |
With the Digital I/Os assistant, you can test whether all cables are connected correctly to the digital inputs

and outputs. To use the assistant, the device must be in Setup mode. If the menu option is still grayed, your
device may have the wrong firmware version.

ATTENTIONI!

If your Vision Sensor has already been permanently integrated into your system, it is
advisable during initial testing to check the outputs with a meter. Keep in mind that
switching of the outputs will be transmitted to any connected controllers!

NOTE

If encoders are defined for the inputs 4 and 5, you cannot test these using this assistant!
You can change the settings under:

Device — Device settings — Digital I/Os.

Example using outputs

¥ Digital I/O assistant

[J et O ® owut W
Input2 () () Output2 low. | High |
B oz O ® oupu: i
. Input 4 O O Output 4 .
N s O O ouprs |
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Set the appropriate output on or off using the Low/High button.

In the example, Output 1 and Output 3 are set. This means that power is now applied to Output 1 and Output
3.

Example using inputs

¥ Digital /O assistant

D Input 1

Input 2
. Input 3
. Input 4
‘ Input 5

() output1 [
() output2

() ouputs [
() ouput4 [
() ouputs [

©e00e

In the example, applied power is registered on Input 1 and Input 4.
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10.5 Process interface assistant (model-dependant)

7

Device
v
Connect to device... ‘

Device settings...
Backup 4

Digital I/O assistant ‘

| Process interface assistant :

You can use the process interface assistant to check what data is being sent and received via the device
process interface. It appears in chronological order in the Device communication field.

This window is updated immediately when a datagram is transferred through the process interface,
regardless of whether it was sent from your PLC or PC.

You can use the corresponding buttons to pause the window, resume a paused image and delete.

¥ Process interface assistant

Communication Device
2,
B
S/N: 08674210 Connected to:
IP: 172.20.20.96 Mot connected
Port: 23 (TCP)
m(p| x P Simulate PLC...
[ Close ]
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You can also use this dialog page to send commands without connecting a physical PLC.

To do this, click the Simulate PLC button....

¥ Process interface assistant

Communication Device Simulation SPS

(= (s (=]
[ csoooo | | |

Command...
a

Data to send:

=

S/N: 08674210 Connected to:
IP: 172.20.20.96 IP: 172.20.20.115
Port: 23 (TCP) Port: 23 (TCP)
i ‘—9| x ) Simulate PLC...
— [] save files at:
[ Close ] !L'i_,.CmpSuite'l,Prozessschnitl:sl:elleJI E]

On the right, you will now see buttons to select common commands, a field to amend the commands or enter
your own, and a protocol field showing the data transfer for the simulation.

You can use the Command... button to select your chosen command from a list, and then add arguments
before using the Send button to transfer it to the connected device.

You can also access data (images, jobs, backups) and select where they should be stored. To do this,
activate the option Store files under:
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10.6 Operating mode display

Current device:

’ - - -

O Parametrize
t\) Activated

The current operating data of your Vision Sensor are displayed here:

= Device name
= Operating mode (Configuration, Activated)

NOTE

Clicking on the relevant displays allows you to change operating modes in the same way
as the buttons.
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11 Job menu

—d

Job
v

Create new job

Load from PC...
Load from device...

Save to PC...
Save to device...

Test job...

Actions are performed in this menu that affect jobs. Here you can create new jobs and load and save jobs
from different sources. You can also test jobs.

NOTE

| 0 Use job management to copy jobs between your computer and the device. This is found
under

Device menu — Device settings — Job management.
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11.1 Create new job

—

Job

v

Create new job

Load from PC...
Load from device...

Save to PC...
Save to device...

Test job...

This menu option is used for creating a new job.

& Create new job

'2 Do you want to save job "New job"?

[ Yes ][ Mo ][ Cancel ]

Decide whether you want to save the current job.

Select a new name of the job and save it.

Click on Save.

You can now configure the job.
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11.2 Load job from PC...

| S

Job

v

Create new job

' Load from PC...

Load from device...

Save to PC...
Save to device...

Test job...

This menu option is used for loading jobs that have already been saved from the PC for processing.

Select the saved file and click on Open.

NOTE

I o Password-protected files cannot be loaded if the password is not known!

You can now process the loaded job.
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11.3 Load job from device...

|
Job
v

Create new job

Load from PC...
Load From device...

Save to PC...
Save to device...

Test job...

This menu option is used to load a job that has already been saved on the Vision Sensor for processing in
the Application Suite.

No. Job A

1 %] New Job.app 0
3 ---free---
4 ---free---
5 --free:---
6 | ---free---
7 ---free---
g ---free---
9 ---free:--

10 | ---free--- J

[. Load ][ Cancel l

¥ This pin shows that the job is active at power on.

Select the job and click on Load.

NOTE

I o Password-protected files cannot be loaded if the password is not known!
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11.4 Save job to PC...

_ 1

Job

v

Create new job

Load from PC...

| Load from device. ..
=
! Save to PC...

Save to device...

Test job...

This menu option is used to save a job created with the Application Suite to the PC.

B save job on PC

Job name‘ ‘ I Browse. .. ]

[] Encrypt with password

Save ] [ Cancel ]

Use Browse to select a directory where you would like to save the job.

Activate the option Encrypt with password if the file is to be saved in protected mode.

@

Save

Click on Save to create the file.

NOTE

The file cannot be reloaded afterward without knowing the password!
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11.5 Save to the device...

—

Job

v
Create new job

Load from PC...
Load from device...

Save to PC...

Save to device. ..

’» Test job...

This menu option is used for save a job created with the Application Suite to the Vision Sensor.

¥ Save job @

No. Job L
I
2 ~~-free---

3 ---free---
4 ~—free-—
5 ---free---
6 ---free---
7 ~--free--- v

Job name: !Neuer Job.app

[] Encrypt with password

Activate when switching device on

[ Save ][ Cancel ]

Enter a name for the job into the Job Name field and click on Save.
Encrypt with password: Activate this option if the file is to be saved in protected mode.
Activate when switching the device on: Activate this option if you want to activate the saved job when you

switch on the Vision Sensor.

¥ This pin shows that the job is active at power on.
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11.6 Test job...

| S

Job

v

Create new job

Load from PC...
Load from device...

Save to PC...
Save to device...

Test job...

Here, you can test your job using live images or images from one or more sample directories.

Perform test with...

) Live images

(5 Images from directory: V.} F o

Add an additional directory...

If you wish to use images from a folder for the test, you must select the
appropriate folder with Browse.

Using Add an additional directory... you may add additional directories containing images to be tested. You
may remove the added directories again by clicking on the X icon.

During the test...

Save certain images
W!

Mame of image series:

Save following images: rOnly NOK

During the test you have the option of saving only certain images. This is related to the results of the sensor
tasks. Choose between “NOK only, OK only and All".

Specify the directory where the pre-selected images will be saved by using Browse.

Give a name to the image series to be recorded.
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|| Record process interface

File name: Browse...

Record results only

@ Record total actual data traffic
You have the option of recording the output of the process interface. Select a directory using Browse to
determine where the file will be saved.
Record results only: If you only want to save the actual result data, select this option.

Record all actual data traffic: check this option if you want to record all data traffic. Here all data that is
actually transferred is recorded and the file will remain empty if no data is transferred!

Limit test to |5 % ||seconds w

E] Activate outputs

You can limit the duration of the test. Select a value and choose between seconds and images. You can also
activate or deactivate the outputs.

NOTE

0 If you do not limit the test sequence you may terminate the test at any time using the
Finish button.

ATTENTION!

If your Vision Sensor is already integrated in your machine, it is often advisable to
deactivate the outputs during the first tests to avoid incorrect behavior of your machine.

Start test

The test is activated with the "Start test" button. In the list of features you will see the current results of the
feature checks and the statistics window will give an overview of the results.
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_

No. Mame Result Humber| OK § NOK Statistics I

1 |€T Position tracking on contours 1 .DK 4/ 0(100,00 %) Current job:

2 [Eareasize 1 oK 4./ 0(100,00 %) | SRR,
MNumber of parts: 4 --
Mumber of OK: 4 100,00%
Mumber of NOK: 0 0,00%
Mumber of alarms: 0 0,00%

End test
Click on "End test" when you want to end the test.
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11.6.1 Test Protocol — Overview
When the test has been completed, the results are displayed in a test protocol, which you can save and print.

When you have completed the test with pictures from different directories, in the test protocol are indicated in
different colors.

¥ Test job - test protocol

Overview | Statistics
& A
Device test protocol —
Summary
Device information
Device type: - . —='
Device name: - - _ -
Serial number: -
Result
Job: Meuer Job.app
Version Firmware: - -
Version Application Suite: »
0K NOK
Mumber 90 {94.74 %) 5 {5.26 %)
Speed
Processing time {mean): 142.25 ms (app. 6.4 evaluations/sec possible)
Processing time (min):  116.40 ms
Processing time {max): 173.91 ms
™
=

v2.6.2 119/351 Baumer Optronic GmbH
Radeberg, Germany



Technical Documentation

gﬁ BaUmer VeriSens®

11.6.2 Test Protocol — Statistic

On the Statistics tab, you can even evaluate the job just tested using its individual feature checks according
to various criteria. The results are displayed graphically using a histogram.

The currently displayed result can be exported as a *.csv or *.txt file.

Under Feature, select the feature of the tested job or the entire job (number of OK/NOK) to be evaluated.
Under Value, you may evaluate the numerical results of the feature check (the angle of the object's rotation
in the event of a part location).

¥ Test job - test protocol

Overyiew | Statistics l

Histogram

Feature: Brightnessl W Value: {Brightness v [ Export...

Mumber

t : srev | bty T T T *

! 157 162 167 172 177 182 187 192 197 202 207

Min Max
Value

Minirnum: "153,5 ﬂ Number of classes: Irés ] Maximum: [éﬁ:ﬂ

Mean value: 166,88 Standard deviation: 1.62

Minimum: Set the minimum of the range of values here.
Number of classes: You can set the scaling between the Minimum and Maximum here.
Maximum: Set the maximum of the range of values here.

If you move the mouse pointer over the histogram, a tool tip appears containing the values of the current
mouse pointer position.
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The average and the standard deviation of the evaluation are displayed in the lower region.
11.7 Result and user display
Current job:
Mew job 1.app
Permission Rights: & Deactivated v
The current job information for your Vision Sensor is displayed here. The information consists of:
= Job name
=  OK, NOK or Alarm
= Current user (model-dependant)
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12 Feature checks

All feature checks are described below. Note that not all feature checks are supported by all devices.

Please see the Correct use section for information as to which devices support which feature checks.

NOTE

The Application Suite CD features a range of application examples that provide you with
typical solutions for various inspection task and for the use of the individual feature
checks. After successful installation, the examples can be found in the subdirectory:

<installation path>\AppSuite\Samples

on your PC.
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12.1 Part location

12.1.1 Part location on contours

With this feature check, the position of an object is determined using contours.

) | [ Process "Position tracking on contours 1"

Correlation | 95 % | ——————————— i 50 3| (W] Teach |
Common | Model editor | Form:

r — | 3 Rectanal v
Contrast  |Low ¥ | Mode Detailed V| |3 Rectangle.

‘ — - = — == Track position on:
Form ‘/-Slightly curved ~| | Max. rotation |£180° % | kil =

:- Do not use - v
Limit search area L - i
O External teach:

|- Do not use - v

[ @ ok ] [ €3 Cancel l

Form:

! D Rectangle v

= Choose the shape of the area from which the contours are adopted.

[ Teach ]
Adopt the contours by pressing "Teach". A search is then made for the object in the entire image.

Correlation | 98 % | S i (5o 3] ()

= The match of the contours with the found object in the image is displayed here.
= Using the appropriate switching points, set how good the match must be so that the object is found.
The button on the extreme right inverts the set point.
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Common [Model editor |

Contrast Low v| | Mode fDetéiIedu v/

2|

Form r Sllght|y curved v/ Max. rotation ;7&180° v |

= Contrast: Set the minimum contrast of the contours that should be adopted in the model.
= Form: Select the shape of the contour that corresponds to the test object and that should be

adopted in the model.
= Mode: Set the amount of detail to be used in the inspection. (The more detailed the mode, the

higher the processing time.)
= Max. rotation: If you want to find the object only in a limited angular range, you may specify the
maximum rotational position here. (Limiting the angular range reduces processing time.)

[] Limit search area

= |f you do not wish to search for the object in the entire image, set the tick and then limit the search
area.

Model editor tab

I 1: Edit "Part location on contours 1"

Correlation | 100% | G — i 5o | (] [ Teach |

Common ] Model editor \ Form:
| J Rectangle v

Track position on:
- Do not use - v

External teach:
|- Do nat use - v

[ @ oK ] [ €3 Cancel ]

= With the displayed model, you can now use the mouse to delete contours which clearly do not
belong to the reference object.

= Use this button to restore the model to its original state.

= You can use these two buttons to enlarge or reduce the model.

[ & oK ] [ €3 Cancel ]
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= Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description
Result Result of the feature check: "P* (Pass); “F* (Fail)
Conformity Integer Match of the model (%)
Center of object Float-Point Position of the object in the image (px)
Angle of object’s Float Angle of the object (degrees)
rotation
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12.1.2 Part location on edges

This feature check localizes an object using edges. The detected position is used as a reference for the
subsequent feature checks. In this way, tilted or displaced objects can also be examined. All fields of view
and search beams for which part location is activated are corrected according to the current position of the
test object.

This feature check does not support external teach-in. If a teach-in procedure is still executed, the
parameters set will be maintained.

| E; Edit "Position tracking on edges 1"

Determine alignment For:l il Shift and rotation (two edges) v\ [ Teach ]
= = Form:
Conditions for Edge A Conditions for Edge B ‘
’ [ - \ ~ Arrow |

Min. edge length: | # Short v ’ Min. edge length: | # Short v ’

Track position on:
Transition: ‘ W, Both directions v‘ Transition: ‘ W, Both directions v’ g_ Do not use - .,J
Minimurn contrast: [ Low contrast v’ Minimurn contrast: l 8 Low contrast vi External teach:

’— Do not use - ‘

[ & ok ] [ €3 Cancel ]

In this example, two edges of a test object are found, with a horizontal and a vertical search line, and the
reference point for part location is determined at the intersection of the detected edges.

[ Teach

= |f you wish to change the reference position of the part location, press the Teach button and the new
position will be adopted.

Configuring of the part location as follows:

Determine alignment for:; R ] hif drtin(t d ) “ {
|~ Shift and rotation (two edges) '
| JM Shift and rotation {three edges)
' @ Horizontal shift only

| @ Vertical shift only
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= Determine alignment for: Select the type of part location. You can determine either offset and
rotation on two edges, offset and rotation on three edges, only horizontal or only vertical offset. A
shorter processing time is required with fewer edges.

= Depending on whether you wish to align to one or two edges, you must then draw the search lines
directly in the image using the mouse. Hold the left mouse button depressed during this.

= Position the search lines such that the sought contour is intersected as closely as possible to the
middle. The first contour is detected which intersects the search line along the search axis. You can
correct the positioning at any time.

= With long edges it is advisable to search the main reference edge with two search lines.

Conditions for Edge A Conditions for Edge B

Min. edge length: | # Short v Min. edge length: | # Short v
Transition: .. Both dire;tions v Transition: » .. Both dire;tions v
Minirum contrast: | Bl Low contrast v‘ Minirum contrast: | Bl Low contrast v‘

Enter the criteria:
= Min. edge length: You must also specify whether a short, medium or long edge is to be sought.
Using User defined, you may manually enter the length of an edge (5-1000 pixels).

= Transition: You must specify whether each edge progresses from bright to dark or from dark to
bright (model-dependant).
= Minimum contrast: Specify whether you are searching for an edge with sharp or weak contrast.

[ & oK ] [ &3 Cancel ]

=  Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description

Result Result of the feature check: "P* (Pass); “F* (Fail)
Center of object Float-Point Position of the object in the image (px)

Angle of object’s Float Angle of the object (degrees)

rotation

Edge A Float Coordinates of the found edge A:

Start point X — separator

Start point Y — separator

Rising of edge Ax — separator
Rising of edge Ay — separator
Edge B Float Coordinates of the found edge B:
Start point X — separator

Start point Y — separator

Rising of edge Ax — separator
Rising of edge Ay — separator

v2.6.2 127/351 Baumer Optronic GmbH
Radeberg, Germany



Technical Documentation

%ﬁ Baumer VeriSens®

12.1.3 Part location on circle

With this feature check, you can align a round object with regard to its center. It is also possible to correct the
angle of rotation on the basis of an edge along the object.

In this example, the shape of the ring-pull on a drinks can is examined. The angle of rotation is determined
and corrected by the soft sensor “Part location in a circle”.

This feature check does not support external teach-in. If a teach-in procedure is still executed, the
parameters set will be maintained.

© | Edit "Part location on circle 1"

Determine alignment for: | @ Shift and rotation v [ Teach
Conditions for circle Conditions for edge rotation Form:

S : : © Annulus v
Min. edge length: | & Short v Min. edge length: | & Short v

T Track position on:
Transition: B, Both directions v Transition: '. Both directions v < Banotuses o
Minimum contrast: | Bl Low contrast v Minimurn contrast: | Low contrast v External teach:
. : - Do not use -

Direction: @ Inside -» Outside ¥ | : :

[ @ oK } [ €3 Cancel ]

Configuration for part location on a circle as follows:

Form:
© Annulus v

= Select the shape of the field of view. A circular ring and a circular ring sector can be chosen.

= Draw the inner and outer reference circles with the mouse.

= The inspection of a circle is always conducted along the individual segments from circle Ato circle B
and in the direction indicated by the blue arrows.

= Adjust the edge length, transition type and contrast until the circle is reliably detected.
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Determine alignment for: | @ Translation only |

= Select the type of part location. You can either search for a circle and thereby compensate
displacement or also detect rotation of the object by an edge in close proximity.
= Draw the arc with the mouse to search for the associated edge.

Conditions for circle Conditions for edge rotation

Min. edge length: | # Short v Min. edge length: , 7-' Short v |
Transition: W, Both directions v Transition: M Both directions v
Minimurn contrast: | Bl Low contrast v Minimum contrast: , M Low contrast V:
Direction: ﬁ Inside -» Outside v |

Enter the criteria:
= Min. edge length: You must also specify whether a short, medium or long edge is to be sought.
Using User defined, you may manually enter the length of an edge (5-1000 pixels).
= Transition: You must specify whether each edge can progress from bright to dark or from dark to
bright or in both directions (model-dependant).
= Minimum contrast: Specify whether you are searching for an edge with sharp or weak contrast.
= Direction: Select the direction of the search

[ Teach ]

= If you wish to change the reference position of the part location, press the Teach button and the new
position will be adopted.

[ & oK J [ &9 Cancel ]

=  Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description

Result Result of the feature check: "P* (Pass); “F* (Fail)
Circle center Float-Point | X — Separator — Y

Circle diameter Integer

Edge (for rotation Integer Coordinates of the found edge for rotation correction:
correction)

Start point X — Separator

Start point Y — Separator
Rising of edge Ax — Separator
Rising of edge Ay — Separator
12.1.4 Part location on text line

With this feature check, the position of the text within a field of view can be determined. To do this, the field of
view must be positioned roughly parallel to the text with deviations of +/- 15
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degrees being tolerated. The background of the text should be homogeneous to achieve a stable analysis.
The position found can then be used to align other feature checks, for example, the "Text" feature check.

This feature check supports external Teach. The position of the text line will be re-taught.

| @ 1: Edit "Part location on text line 1"
Correlation 100 % e vin c0 [=] (] Teach ]

Determine alignment for: [Shift and rotation ] ’[:0' m: ]
[ Rectangle -
Track position on:
[- Do not use - - ]
External teach:
[— Do not use - - ]

[ @ | ©cunc |

15.02.14

33204354/L15 01034

Form:

| [ Rectangle v

Correlation | 100 % | ———f—— i 0 3] (]

= The conformance of the current object with the taught-in model is displayed directly. You can set the
associated switching point in the graphic display.

= The button on the extreme right inverts the set point.

= The switching point Min can also be edited manually.

Determine alignment for: |Shift and rotation v]

Select which alignment should be determined:
= Offset and rotation
= Offset only
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= Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description
Result Result of the feature check: "P* (Pass); “F* (Fail)
Conformity Integer Match between the current object and the taught-
in model (%)
Text position Float-Point X — Separator - Y
Text angle Float
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12.2 Geometry

12.2.1 Distance

This feature check determines the distance between two points, the right angular distance between two
points and the distance of an edge in relation to a reference edge (a taught-in edge) and compares the
distance found with the associated switching points.

This feature check supports external Teach. The switching points are adjusted as a percentage to the current
measured value.

() | B4 Edit “Distance 1"

Distance: | 258 i ilgixels v| d] Min [230 & Max 286 2 [ Teach ]

Calculation method:i R Point-to-point v/ Epr - —
— — 3 | = Arrow bl

Conditions for Edge A Conditions for Edge B Track position on:

Min. edge length: \ # Short v‘ Min. edge length: ‘ # Short v! {- Do not use - ! "}

] Ext | teach:

Transition: i W, Both directions | Transition: | My Both directions v ‘iiernah N —
—— ——— |- Do not use - v/

Minimum contrast: \ M Low contrast v‘ Minimum contrast: \ M Low contrast v!

[ & oK ] [ €3 Cancel ]

Form:
‘ S Arrow v/

= Select the shape of the field of view. A search line and an arc can be chosen.
= Adjust the field of view by holding the left mouse button depressed.
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In this example, two points on a test object are detected with one search line each. The distance between
the intersections is indicated directly in the display:

Distance: | 258 | [Pixels ] eom— ] Min [230 & Max 286 2| (M)
Fail ass _ Fail

=f=a ]

= The current result is displayed directly in the dialog as the distance. The switching points designated
Min and Max are adjusted on the right hand side. A graphic display is located in the middle, in which
the positions of the switching points are displayed and where they can be changed.

= The right button is used to invert the result of the feature check.

Calculation method: X\ Point-to-point v

Select the computation method.
= Point-to-point: Distance between two points
= Rectangular distance: Right angular distance between two points
= To reference: Distance to a reference edge
= Edge to circle: Distance from one edge to the center of a circle
= Circle to circle: Distance between the centers of two circles

[ Teach J

= Click on Teach to retrain a new reference.

Conditions for Edge A [ Conditions for Edge B

Min. edge length: i # Short ~{ Min. edge length: 1 # Short VJ
Transition: f!.’Bo-th directions i v Transition: f!-iBo-th directions b v
Minirurn contrast: j— Low contrast vj‘ Minirurn contrast: ji Low contrast vj‘

= Min. edge length: With short, medium or long, select the anticipated length of the sought contour to
achieve a consistent result. Using User defined, you may manually enter the length of an edge (5-
1000 pixels).

= Transition: You must specify whether each edge progresses from bright to dark or from dark to
bright (model-dependant).

= Minimum contrast: Specify whether you are searching for an edge with sharp or weak contrast.
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Track position on:
- Do not use - v

External teach:
|- Do not use - v

= If the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.

[ & oK ] [ &3 Cancel ]

= Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description

Result Result of the feature check: "P* (Pass); “F* (Fail)

Distance Float
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12.2.2 Circle

This feature check determines the position, the diameter and the roundness of a circle in comparison to a
reference circle that is taught in. The search area for a circle is defined by selecting a minimum inner circle
and a maximum outer circle. Both the position and the diameter of the detected circle are compared with
switching points.

This feature check supports external Teach. The switching points for the diameter are adjusted as a
percentage to the current measured value. The thresholds for the distance remain unchanged as the newly
programmed circle is adopted as a reference and the distance reverts to zero.

) | P4 1:Edit"Circle 1"

Position: 2 Pixel * I Min |0 % Max |10 & !!; [ Teach J

Diameter: | 136 Fixel omf | min [123 £ | Max [215 £ (8] Form:

[ Roundness: ] ] min s max[s |[m] |© Annulus |
Track position on:

Conditions for edge e |

Min, edge length: | # Short v Ext;m;l teac;' i

Transition: .. Both directions v - Do not use - v

Minimurn contrast: | Bl Low contrast v

Direction: @ Inside - Outside v [ @ ok ] [ €3 Cancel ]

Form:
' © Annulus v

= Select the shape of the field of view. A circular ring and a circular ring sector can be chosen.
= Adjust the field of view by holding the left mouse button depressed.

In this example, the diameter, position and roundness of a hole are determined by measuring from the outer
circle towards the inner circle. Both results appear directly on the display:
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Position: | 2 Pixel Min |0 3# Max 103 @?

Diameter: | 136 Pixel Min |123 & |Max |215 & | ||

)

[[] roundness: \
F ail iss _ Fail

o e

= Position: Determine the switching points of the position.
= Diameter: Determine the switching points for the diameter.
= Roundness : Determine the switching points of the roundness.

vin 4 ©|max[o (]

The right button is used to invert the result of the feature check.

[ Teach

= If you wish to change the reference position of the center of the circle, simply press the Teach button
and the new position will be adopted.

Conditions for edge

Min. edge length: | # Short v

Transition: .. Both directions v
Minimumn contrast: | Ml Low contrast bl
Direction: ﬁ Inside - > Outside v

= Min. edge length: With short, medium long or user defined, select the anticipated length of the
sought contour to achieve a consistent result. Using User defined, you may manually enter the
length of an edge (5-1000 pixels).

= Transition: You must specify whether each edge progresses from bright to dark or from dark to
bright (model-dependant).

= Minimum contrast: You can also specify whether you are searching for an edge with sharp or weak
contrast.

= Direction: Select the direction of the search.

Track position on:

- Do not use - ™
External teach:

- Do not use - v

= |f the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.
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= Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description
Result Result of the feature check: "P* (Pass); “F* (Fail)
Circle center Float-Point
Circle diameter Float
Distance of the center | Float
to the reference
Difference of the Float
diameter to the
reference
Roundness Integer
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12.2.3 Angle

This feature check determines the angle between two edges or to a reference. The angle is compared with
the associated switching points.

This feature check supports external Teach. The switching points are adjusted as an absolute to the current
measured value.

Angle 0.56 ° [ ] Min 0.00 [+]Max 18.56 (<] [ | Teach ]
Calculation method: [*.’* Angle between edges v ‘ as [Smallest angle between edges A and B v ’ Form: ;
| ~ Arrow ¥ |
Conditions for Edge A Conditions for Edge B Track position on:
Min. edge length: l # Short v Min. edge length: | # Short v } |- Do not use - v |
Minimum contrast: l M Low contrast vJ Minimum contrast: { M Low contrast 'J External teach:
[-Donotuse - - |
{ & ok J l €3 Cancel '

Form:
S Arrow v

= Select the shape of the field of view. A search line and an arc (radial search for edges) can be
chosen.
= Adjust the field of view by holding the left mouse button depressed.

In this example, the angle between a vertical edge and a horizontal edge on a test object is determined by
one horizontal and one vertical search line. The angle between the detected edges is indicated directly in the
display:
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angle [ 86° e | Min [72,00 S| Max |109,00% | [

Fail_ Pass _Fail

e |

The current result is displayed directly in the dialog as the angle. The switching points designated
Min and Max are adjusted on the right hand side. A graphic display is located in the middle, in which
the positions of the switching points are displayed and where they can be changed.

The right button is used to invert the result of the feature check.

Calculation method: | 7 Angle between edges v ] as [Smallest angle between edges A and B v

Select the calculation method and orientation of the angle.

Calculation method:
Angle between edges: Angle between two edges
Angle to reference: Angle to a reference edge

Orientation of the angle:

Smallest angle between edge A and B
Angle between edge A and B, clockwise
Angle between edge A and B, anticlockwise

Teach ]

You can teach in a new reference with this button.

Configure of the sensor as follows:

Conditions for Edge A Conditions for Edge B

Min. edge length: ;1 Shart V‘ Min. edge length: LI Short v\
Transition: .. Both directions ;/J Transition: .. Both directions v J
Minimum contrast: 7. Low contrast ) v1 Minirmurn contrast: \7- Low contrast 7 v1

Min. edge length: With short, medium or long, select the anticipated length of the sought contour to
achieve a consistent result. Using User defined, you may manually enter the length of an edge (5-
1000 pixels).

Transition: You must specify whether each edge progresses from bright to dark or from dark to
bright (model-dependant).

Minimum contrast: You can also specify whether you are searching for an edge with sharp or weak
contrast.
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= |f the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.

[ & oK ] [ &3 Cancel ]

= Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description

Result Result of the feature check: "P* (Pass); “F* (Fail)

Corner position Float-Point Coordinates of where the edges intersect

Angle of the corner Float Size of the angle between the edges (in degrees)

Position of corner Float Rotational position of edge 1 (in degrees, 0° ==
horizontal, 90° == vertical)

Distance Float Distance between the current corner position and
the corner position of the reference angle

Angle difference Float Difference between the current angle and the
reference angle (in degrees)

Deviation of position | Float Difference between the current rotational position

and that of the reference angle (in degrees)
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12.2.4 Count edges
This feature check inspects the number of edges along a search beam.

This feature check supports external Teach. The switching points are adjusted as an absolute to the current
measured value.

e | Edit “Count edges 1"

Mumber: | 4 i q Min |4 3| Max |4 :‘) \!\ [ Teach ]
Conditions for edge ',:,O,r,",',: § —
| |
e —_— S Arrow |
Min. edge length: | # Short v L - —
S S — Track position on:
Transition: B, Both directions e Danctuces =
Minimumn contrast: | [Jll Low contrast v External teach:
!-Donotuse- bl

[ & ok ] [ (%] Canceﬂ

Form:
S Arrow v

= Select the shape of the field of view. A search line and an arc can be chosen.
= Adjust the field of view by holding the left mouse button depressed.

In this example, the edges of a test object are detected at both the bright/dark and the dark/bright transitions.
The number of detected edges is indicated directly in the display in Number.

v2.6.2 141/351 Baumer Optronic GmbH
Radeberg, Germany



Technical Documentation

gg » Baumer VeriSens®

Number: | 4 L min [4 3| max [¢ 2| [M)
Fail iss _ Fail

e |

= The current result is displayed directly in the dialog as the Number. The switching points designated
Min and Max are adjusted on the right hand side. A graphic display is located in the middle, in which
the positions of the switching points are displayed and where they can be changed.

= The right button is used to invert the result of the feature check.

Configure of the sensor as follows:
= Position the search line by holding the left mouse button depressed in the image.

Conditions for edge

Min. edge length: | # Short v
Transition: | Wy Both directions |

Minimurn contrast: | Bl Low contrast v

= Min. edge length: With short, medium or long, select the anticipated length of the sought contour to
achieve a consistent result. Using User defined, you may manually enter the length of an edge (5-
1000 pixels).

= Transition: You must specify whether each edge progresses from bright to dark or from dark to
bright (model-dependant).

= Minimum contrast: You can also specify whether you are searching for an edge with sharp or weak
contrast.

Track position on:

|- Do not use - v
External teach:

|- Do not use - v

= |If the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.

& oK ] [ €3 Cancel ]

= Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.
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This feature check has the following output values for the datagram at the process interface:
Output value Data type Description
Result Result of the feature check: "P* (Pass); “F* (Fail)
Number of edges Integer
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12.2.5 Point position

This feature check determines the position and rotational position of a point, as an absolute in the picture or
relative to a reference. It is therefore advisable that it is only used with part location. This feature check can,
e.g. be used to determine the grasp position for robots (pick and place).

This feature check supports external Teach. The switching points are adjusted as an absolute to the current
measured value.

) | B® Edit "Point position 1"

[7] Rotation | 274,83 ° | e—f Min (269,13 | Max @,j | Teach |
[7] Position X | 414 Pixel | e— Min [404 S| Max [42¢ S| [B]  Form:
[¥] Position ¥ | 283 Pixel O Min [273 | max 203 2] () |+ Point v

Track position on:
Calculation method: |Absolute position in image v;h ]- Do not use - v

External teach

[ Dnrrru e - ‘

[ @ox || @cancel |

=  Set the point on the position to be determined. You may need to rotate it with the lever.

Rotation ’ 170,34 © | ﬂ Min {165; EJ Max \1?5,3 [El
[4] Position x| 414 Pixel | e— i | 404 ﬂ Max |424 L
Position ¥ | 283 Pixel | — Min [273 £ | Max 203 3| (M)

Fail Fail

|

Select the features that should be checked.

= Rotation: Determine the switching points of the rotation.
= Position X: Determine the switching points of the X position.
= Position Y: Determine the switching points of the Y position.

The right button is used to invert the result of the feature check.
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Calculation method: |Absolute position inimage

= Calculation method: Absolute position in image (If you set this, you will get the coordinates of this
point.) Relative to reference (show the deviations to the taught point.)

+

The reference point set using Teach-in is identified with a cross.

Track position on:
|- Do not use - v

External teach:
|- Do not use - hal

= Here, select the part location with which the feature check should be corrected.

[ & oK J [ &9 Cancel ]

=  Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description
Result Result of the feature check: "P* (Pass); “F* (Fail)
Rotation Float
Position X Float
Position Y Float
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12.2.6 Edge characteristics

This feature check scans an edge with search beams and compares the distances detected with the defined
conditions.

This feature check does not support external teach-in.

> | BY 1: edit "Edge characteristics 1"

Teach ]

Common [Expanded I Details l [

[¥] Number of distances 16 [Within tolerance '] jl Min 14 5| Max 17 % @ Form:
[DRectangle vl

[ only count largest contiguous group
Track position on:

I-Donotuse— VI
Search beams Conditions for edge search ol teachis
Method: [ﬂ to the bottor v] [single V] Pixel ~ || Min. edge length: | # Short ¥ - Do not use -
Distance: 20 (5 Alignment: [on the workingarea ~ ] Transition: [ .. Both directions = ]
Tolerance field: _ Min 24 (5| Max 48 [%| | Minimum contrast: [ M Low contrast '] ’ & ok ] [ €3 Cancel ]

Form:
' Rectangle v

= Select the shape of the field of view. A rectangle, a circular ring and a circular ring sector can be
chosen.
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Common I Expanded | Details ’

[¥] Number of distances 16 [Wit’nin tolerance '] ﬁI Min 14 (5| Max 17 % @‘

[ only count largest contiguous group

Search beams Conditions for edge search

Method: [ ﬂ to the bottor v] [single v] Pixel Min. edge length:

Distance: 20 (5 Alignment: [on the working area v] Transition: [.. Both directions ']
Tolerance field: h Min 24 5] Max 48 5] | Minimum contrast: [ M Low contrast ']

= The current number of distances calculated is displayed as Number of distances in the dialog by
default.

= You can also select which located distances should be counted. You can select whether to count the
number of distances within or outside of the tolerance range.

= The switching points designated Min and Max are adjusted on the right hand side. A graphic display
is located in the middle, in which the positions of the switching points are displayed and where they
can be changed.

= The button on the right inverts the result of the Number of distances partial check.

= If you activate Only count largest related group, only the number of distances located within the
largest group will be counted — i.e. the distances which fulfil the set criteria and appear directly next
to one another.

Search beams
Method: [uhothe bottor v] [single v] Pixel

Distance: 20 5 Alignment: [on the working area V]

Tolerance field: _ Min 24 |5 Max 48 =

= Methods: Here you can define the methods the search beams should use to search for edges. The
search direction is indicated by a yellow arrow in the field of view. The methods available depend
upon the shape of the field of view.

NOTE

For horizontal edge searches, you must rotate the field of view.

single: The system searches for an edge in a single direction from each search beam position. The
reference point used to calculate the distance is the edge of the field of view (field of view alignment)
or the located reference line (object alignment).

double: The system searches for an edge in two directions from each search beam position. The
distance between the two located edges on the search beam is calculated.
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downwards (single): The search for edges starts at the top edge of the field of view.
upwards (single): The search for edges starts at the bottom edge of the field of view.
inwards (single): The search for edges starts at the outer edge of the circle.
outwards (single): The search for edges starts at the inner edge of the circle.

to the center line (double): The search for edges begins from both sides.

outwards (double): The search for edges begins from the center line.

The following table provides an overview of which methods are available for which types of field of view.

Rectangle Circle / sector
single double single double
downwards X
upwards X
inwards
outwards
to the center
line % X
outwards X X

Pixel: Pixels are used as the default preset value if you have not defined your own unit.
[Units]: If you have defined your own unit (Adjust image — Coordinates), you can select it here.

= Distance: Here, you can set the spacing between the search beams.

= Alignment: Define how the search beams are to be aligned.

to the field of view: The search beams are aligned according to the orientation of the field of view.

to the object: The system searches for a straight (rectangular field of view) or circular (circular or
sector field of view) reference line. The search beams are aligned perpendicular to the reference

line.

= Tolerance field: Here, you have the option to configure the size of the tolerance range. The
tolerance range is the range between the set minimum and maximum values. The system will test
whether each distance located falls within or outside of this range. It is shown as a transparent

orange area in the field of view.

Conditions for edge search

Min. edge length: | # Short v|

[ .. Both directions

Transition:

Minimum contrast: [ M Low contrast

Specifications for the edge search

Define the specifications for the edge search.

= Min. edge length: You must also specify whether a short, medium or long edge is to be sought.
Using User defined, you may manually enter the length of an edge (5-1000 pixels).
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= Transition: For each edge, you must specify whether the edge progresses from bright to dark or
from dark to bright.
= Minimum contrast: Specify whether you are searching for an edge with sharp or weak contrast.

Pem— Expanded [E’

(] Minimum distance: 34.50 -.i Min. [t Max R ‘gl
[™] Maximum distance: 38.50 -E Wn S Mo e igj
| Difference: 4.00 ] S Min S0 Max |40 T RS @]
Statistics

("] Mean distance: 35.03 -.E M PRl Max [Smon i ‘gl
("] standard difference:  0.93 _ M A Mox (O ig

On the Extended tab, there are further options for influencing the result of the feature check.
= The switching points designated Min and Max are adjusted on the right hand side. To do this, the
corresponding criterion must be activated. A graphic display is located in the middle, in which the
positions of the switching points are displayed and where they can be changed.
= The button on the right inverts the result of the respective partial check for this feature check.
= Minimum distance: Define the criteria for the smallest distance value located.
= Maximum distance: Define the criteria for the largest distance value located.
= Difference: Define the criteria for the difference between the smallest and largest distance values
located.
Statistics

= Mean distance: Define the criteria for the average of all distance values located.

= Standard difference: Define the criteria for the standard difference for all distance values located.
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Common [Expanded l Details ‘

i Point A Point B Distance (d) =z d/Pixel
()1 Notfound (172.50,4450)  Not found ‘E ‘ zgg
@2 (19250,8000)  (192.50,44.50) 3550 L 250
@3  (21250,7950)  (212.50,44.50)  35.00 2007
@ (23250,7925)  (232.50,44.50) 3475 igg
@5 (25250,79.25)  (252.50,4450)  34.75 ® 50
@6  (27250,79.25)  (272.50,44.50) 3475 o B R W :

On the Details tab, there is a table showing the results for the individual search beams and a bar chart. This
tab is only used to display the values. You can zoom into the bar chart with the magnifying glass.

If you hover your cursor over one of the values in the table or a bar in the bar chart, the corresponding
search line, point or distance will be highlighted in the field of view.

Track position on:

-Do not use - v

External teach:

Do not use -

= If the feature check is to be corrected by the result of the part location, you can choose this option
here.

[ & oK J[ &9 Cancel ]

= Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type | Description
Result Result of the feature check: "P* (Pass); “F* (Fail)
Number of distances | Float
Minimum distance Float
Maximum distance Float
Difference max-min | Float
Mean distance Float
Standard difference | Float
Distance list Float list
Edge point A list Float-Point | Intersection between search beam and located edge
list X — separator — Y, “NaN” if point is not found
Edge point B list Float-Point | Intersection between search beam and located edge
list X — separator — Y, “NaN” if point is not found
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Feature comparison
12.2.7 Count contour points
This feature check examines the number of contour points within the field of view.

This feature check supports external Teach. The switching points are adjusted as a percentage to the current
measured value.

e | Edit "Count contour points 1"

Number | 1,955 | e—f Min [1015 3] Mex (2803 3| (] | Teach ]

Only count following directions: ﬁo@; B —
| CJ Rectangle v
(][] [= T =
= Track position on:
[ ‘ 41 |- Do not use - v|
=i Estnalleady
|‘EJ lil @ %- Do not use - |

[ & oK ] [ €3 Cancel ]

<

' CJRectangle v

= Choose the shape of the field of view in this menu.

Number | 1.955 | e— | Min [1015 3] Max 2803 | (I
Fail_ Pass IFan
= The current result is displayed directly in the dialog as the Number. The switching points designated
Min and Max are adjusted on the right hand side. A graphic display is located in the middle, in which

the positions of the switching points are displayed and where they can be changed.
= The right button is used to invert the result of the feature check.
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Only count following directions:

K* * .r " |
] ]

= Determine the direction of the contour points that should be taken into consideration (model-
dependant).

Track position on:

|- Do not use - v
External teach:

- Do not use - v

= |f the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.

[ & oK ] [ &3 Cancel ]

=  Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description
Result Result of the feature check: "P* (Pass); “F* (Fail)
Number of contour points | Integer
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12.2.8 Contour comparison

This feature check compares the contour of a taught-in object with the contour of the current object. In the
comparison, adjacent pixels are counted and correspondence is determined on the basis of switching points.
To use this feature check to its best effect, it is highly advisable to combine it with part location.

This feature check supports external Teach. Here all of the contours will be adopted in the model, but the
switching points remain unchanged.

@ I 1: Edit "Contour comparison 1"

Correlation: | 100 % I vin (o0 S| (E] [ Teach |

Form:
[ Rechteck v

Tolerance: |3px %

[] observe edge direction
Track position on:

- Do not use - v

External teach:

- Do not use - v
[ & oK ] ’ €3 Cancel }
Form: ,
[ Rectangle v |
= The field of view must firstly be defined.
[ Teach ]
= The corresponding object is then taught in.
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Tolerance: |3px %
[] observe edge direction

= Tolerance: Now adjust the size of the pixel field in which a pixel-by-pixel search is conducted for
adjacent pixels. Distance specifies the search area size in each direction up/down and right/left.
= Observe edge direction: Mark this option to increase accuracy during the examination.

=  With the displayed model, you can then use the mouse to delete pixels that clearly do not belong to
the reference object or to supplement missing contour areas.

C

=  This button resets the model to its default state.

= You can use these two buttons to enlarge or reduce the model.

Correlation: | 100 % | e——f i o0 3] [

= The current result is displayed directly in the dialog as the Match. The switching point designated
Min is adjusted on the right hand side. A graphic display is located in the middle, in which the
positions of the switching points are displayed and where they can be changed.

= The right button is used to invert the result of the feature check.
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The differences between the inspected items are marked in red following comparison between correct and
defective items.

§ v

correct item defective item (the upper holes
are missing)

Track position on:
- Do not use - v

External teach:
{- Do not use - v

= |f the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.

[ & ok J [ &3 Cancel ]

=  Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description

Result Result of the feature check: "P* (Pass); “F* (Fail)

Conformity Integer
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12.2.9 Color identification

This feature check identifies the color in a field of view and checks whether the result is within a preset
tolerance.

This feature check supports external Teach. The current color is taught as the target color.

[@] Color deviation 0 (I “vax 1203 (] | Teach ]

p———————r Form:

General [ Target area ] [ CJRectangle = ]
Current color Method: [Average v Track position on:
tsb ~ [-Donotuse- v]
L=58 External teach:
a=32 [-Donotuse- v]
b=-26 Purple Futomaﬁc brightness balance: ]

Do not use ¥ | |Adopt reference value [
@& ok ] [ €3 Cancel ]

Form:

' Rectangle ]

=  Select the shape of the field of view.

= Adjust the field of view by holding the left mouse button depressed. You can rotate the rectangle by
dragging with the mouse on the lever at the center.
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[¥] Color deviation 0 _ Max 12}% }|

A Fail

el

= Tick here if you want to calculate the color deviation, otherwise it will produce the current color of the
field of view rather than the result (OK, NOK).

= The current result (in AE - distance between two color coordinates in the CIELab color coordinate
system) is displayed under Color deviation. The switching point designated Max (max. 50) is
adjusted on the right hand side. A graphic display is located in the middle, in which the positions of
the switching points are displayed and where they can be changed.

= The right button is used to invert the result of the feature check.

= Activate

General | Target area

Method: vAverage v

Automatic brightness balance:

\Do not use ¥ Adopt reference value

= Methods: Average value: The average value of all the pixels in the marked area is used.

= Methods: Dominant single color: The dominant color in the spectrum in the marked field of view is
calculated and used. This means that any small errors such as dirt or reflections can be ignored.

Automatic brightness correction:

In order to be independent of fluctuations in the ambient light, the device offers a means of automatically
correcting the brightness.

Use, do not carry reference area: Here, a field of view is defined as a reference area, for example by
attaching a white label to the edge of the conveyor belt (static). The brightness correction is now guided by
the brightness of this area.

Use, carry reference area: This function is only available in connection with part location. A field of view is
still used as the reference area. However, this is carried with the position correction. The brightness
correction is now guided by the brightness of this carried area.
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‘ General | Target area |

Current color Target color Max. deviation
Lab ~ Lab v 12 =
L=57 L= 58 % .
a=32 a= 32 = :
- ba !
b=-27 b= -27 & 1] :

Current color: u

= Current color: The color currently detected is displayed here. You can view the values for the color
currently detected in various color spaces (RGB, Lab, LCh, HSV).

iln

= Target color: In this area, you can set the color that should be searched for in each field of view.
Use the arrow to accept the color currently detected as the target color.

NOTE

We recommend that you calculate the target color with a correct model piece. Entered
values may deviate from the model piece.

= Max. deviation: Here, you can set the maximum permissible color deviation (in AE - distance
between two color coordinates in the CIELab color coordinate system). This change is displayed to
you in the CIELab color coordinate system. The cover of the sphere represents the maximum
deviation.
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CIELab color coordinate system
The cover of the sphere represents the maximum permissible color deviation (AE) from the target color and
changes as you make entries. This means that all color values for the current color, which are inside the

sphere, are assessed as OK.

The current color is represented by a coordinate cross with dotted lines.

(1

pac" e
Current color outside of the Current color inside of the
target color - Result: NOK target color - Result: OK

NOTE

0 The scales of the CIELab color coordinate system are divided into increments of 10 and
show up to 50.

CIELab color coordinate system scale

AL = brightness (difference from target color)

A a =red/ green parts (difference from target color)
A b = blue / yellow parts (difference from target color)

Control buttons

You can move the CIELab coordinate system freely with the mouse and zoom with mouse wheel. There are
also buttons to stop the animation and tilt the CIELab color coordinate system.
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Track position on:
|- Do not use - v

External teach:
|- Do not use - v

= |f the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.

[ & oK ] [ &3 Cancel ]

= Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description
Result Result of the feature check: "P* (Pass); “F* (Fail)
Reference area brightness | Integer
Color deviation (AE) Integer
Color (Lab) Integer
Color (RGB) Integer
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12.2.10 Brightness

This sensor task measures the mean brightness in a field of view and compares the result with the specified
switching points.

This feature check supports external Teach. The switching points are adjusted as an absolute to the current
measured value.

Brightness: 174 ] vin 148 (5] Max 200 2] (M) | Teach |

Form:

Reference area: |Do notuse 2 ] Apply reference value [ [J Rectangle VJ
Track position on:
[- Do not use - b ]
External teach:
[- Do not use - v ]
[ & oK ] L €3 Cancel ]
- -
'O . . B |
. . .
I b
. L -
1 C - . 4
Form:
i [J Rectangle v 1

= Select the shape of the field of view. A circle, a rectangle and a freely definable polygon, a circular
ring and a circular ring sector are available.

= Adjust the field of view by holding the left mouse button depressed. You can rotate the rectangle by
dragging with the mouse on the lever at the center.

Brightness: 174 e vin 148 [2] Max 200 [2] ()
Fail_ Pa Fail

o

= The current result for lightness is shown as an average gray scale value or as a percentage. The
lightness value calculated during the teach process is 100%. The switching points designated Min
and Max are adjusted on the right hand side. A graphic display is located in the middle, in which the
positions of the switching points are displayed and where they can be changed.

= The right button is used to invert the result of the feature check.
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Track position on:
- Do not use - v

External teach:
{- Do not use - v

= |f the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.

Reference area: |Use, carry area v [.O.pply reference value]

In order to be independent of fluctuations in the ambient light, the device offers a means of automatically
correcting the brightness.

The mean brightness in the field of view of the reference area should exceed a gray scale value of 128 to
ensure reliable operation.

= Use, do not carry reference area: Here, a field of view is defined as a reference area, for example
by attaching a white label to the edge of the conveyor belt (static). The brightness correction is now
guided by the brightness of this area.

= Use, carry reference area: This function is only available in connection with part location. A field of
view is still used as the reference area. However, this is carried with the position correction. The
brightness correction is now guided by the brightness of this carried area.

& oK ] [ €3 Cancel ]

= Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description

Result Result of the feature check: "P* (Pass); “F* (Fail)
Brightness Integer

Reference area brightness | Integer
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12.2.11 Contrast

The feature check measures the contrast in a field of view and compares the result with the specified
switching points.

This feature check supports external Teach. The switching points are adjusted as an absolute to the current
measured value.

e | Edit “Contrast 1"

Contrast [ 94 | e———f ] vin s 3| Mex [100 3] (] | Teach ]
Form:
| O Circle v|
Track position on:
|Position tracking on contours 1 %
External teach:
|- Do not use - v/

[ & ok ] [ €3 Cancel ]

Form:
'O circle v

= Select the shape of the field of view. A circle, a rectangle and a freely definable polygon, a circular
ring and a circular ring sector are available.

= Adjust the field of view by holding the left mouse button depressed. You can rotate the rectangle by
dragging with the mouse on the lever at the center.

v2.6.2 163/351 Baumer Optronic GmbH
Radeberg, Germany



Technical Documentation
:::::ggzz : Baumer VeriSens®

Contrast | 94, | ——f | vin 3¢ 3] Max 100 3] (]

= The current result of the contrast feature check is displayed directly in the dialog as the Contrast.
The switching points designated Min and Max are adjusted on the right hand side. A graphic display
is located in the middle, in which the positions of the switching points are displayed and where they
can be changed.

= The right button is used to invert the result of the feature check.

Track position on:

- Do not use - b
External teach:

- Do not use - v

= If the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.

[ & oK J[ &3 Cancel ]

=  Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description

Result Result of the feature check: "P* (Pass); “F* (Fail)
Contrast Integer

Reference area brightness | Integer
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12.2.12 Area size

The feature check calculates the number of bright or dark pixels in a field of view and compares the result
with specified switching points.

This feature check supports external Teach. The switching points are adjusted as a percentage to the current
measured value.

@ | B 2:Edit "area size 1"

Area | 53,732 | | vin (20606 & | Max 97570 3| (K] | Teach J

Binary threshold: [155 < | IEEEG—— ’Ff:]"" —
e = Rectangle |

Color: | ® Dark on Bright v Track position on:

[ I 3 - 77 ~]
Method: ILise all areas V‘ Exclude truncated areas Part location on contours 1 v |

External teach:

!-Donotuse- v

Reference area: |Do not use v 1 Apply reference value

[ & ok ] [ €3 Cancel ]

Proceed as follows for configuration:

Form:

'O Circle v|

= Select the shape of the field of view. A circle, a rectangle and a freely definable polygon, a circular
ring and a circular ring sector are available.

= Adjust the field of view by holding the left mouse button depressed. You can rotate the rectangle by
dragging with the mouse on the lever at the center.
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Area | 51,392  —(r [ vin [46180 3| Max [s6442 3 (K]

Fail | Pass  Fail

e o

= The current result of the feature check is displayed directly in the dialog as the Area. The switching
points designated Min and Max are adjusted on the right hand side. A graphic display is located in
the middle, in which the positions of the switching points are displayed and where they can be

changed.
= The right button is used to invert the result of the feature check.

Binary threshold: 155 & | INEEEG—S |

Color: l‘ @ Dark on Bright v

Method: v Exclude truncated areas

= Binary switching point: Set the switching point between 0 and 255, from which bright or dark pixels

will be counted.
= Color: You can also decide whether the dark or the bright pixels in a field of view are to be counted.
= Methods: Choose whether you want to count all areas or just the largest related areas.
= Exclude cropped areas: Areas which touch the edge of the field of view are excluded from the

analysis. (only available for the largest related areas).

Track position on:

%- Do not use - ¥
External teach:
%-Do not use - v

= |f the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate

option for this purpose.
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¥ | |Apply reference value]

In order to be independent of fluctuations in the ambient light, the device offers a means of automatically

correcting the brightness.

The mean brightness in the field of view of the reference area should exceed a gray scale value of 128 to

ensure reliable operation.

= Use current field of view: The current defined field of view is used as a reference. It should only be
used if the pattern being checked is very similar.

= Use, do not carry reference area: Here, a field of view is defined as a reference area, for example
by attaching a white label to the edge of the conveyor belt (static). The brightness correction is now
guided by the brightness of this area.

= Use, carry reference area: This function is only available in connection with part location. A field of
view is still used as the reference area. However, this is carried with the position correction. The
brightness correction is now guided by the brightness of this carried area.

[ & oK ] [ &3 Cancel ]

= Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description

Result Result of the feature check: "P* (Pass); “F* (Fail)

Area Integer

Reference area brightness | Integer

Center Integer
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12.2.13 Area size (color)

This feature check calculates the number of pixels of particular colors in a field of view and compares the
result with specified switching points.

This feature check supports external Teach. The switching points are adjusted for the current calculated
value.

I E 1: Edit "Area size 1"

Area | 15,648 S | Min [g451 | Max [27083 S| (M) | Teach ]

Form:
Color palette General | Color parameters | ’ [ Rectangle v‘
ectang|
Brown Plethiod:: |Usesalarsas ﬂ Track position on:
Green Exclude cut areas - Do not use - v‘
[ = Add (auta) ‘v] (i) All colors in the color palette are included For each area. External teach: ‘
- Do not use - v
Automatic brightness balance:
]Do nok use V} Adopt reference value [ @ ok ] [ € Cancel ]

Proceed as follows for configuration:

Form:
[ [ Rectangle v i

= Select the shape of the field of view. A circle, a rectangle and a freely definable polygon, a circular
ring and a circular ring sector are available.

= Adjust the field of view by holding the left mouse button depressed. You can rotate the rectangle by
dragging with the mouse on the lever at the center.
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Color palette

Brown
Green

[ == Add (auto) v]

= Now select Add on the color palette to teach in the first target color.

= In the next step, mark the first target color to be added on the image. This target color can be located
in any part of the image area and does not have to be in the field of view. However, only target colors
in the defined field of view are assessed as OK / NOK. The marked target colors are displayed with a
hatched pattern in the field of view.

= You can add up to 8 target colors to the color palette. With Add (auto), an area is automatically
suggested for you to add as a new color. Move the suggested area to the desired area and adjust its
size if necessary.

3D>>: Here you can see where the defined colors are in a CIELab color coordinate system. Unlike
the CIELab color coordinate system on the Color parameters tab, the complete color area is
displayed and is not limited to 50 values per axis. The current target color is marked with a grid.

Area | 15,648 | —————— | Min 8451 | Max (27083 % (]

Fail 1ss _ Fail

e |

= The current result of the feature check is displayed directly in the dialog as the Area. The switching
points designated Min and Max are adjusted on the right hand side. A graphic display is located in
the middle, in which the positions of the switching points are displayed and where they can be
changed.

= The right button is used to invert the result of the feature check.
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Allgemein Farbparameter]

(NN Al Flachen verwenden

Angeschnittene Flachen ausschliefen

<)

Automatischer Helligkeitsausaleich:

-
|Nicht verwenden VJ Referenzwert (bernehmen

= Methods: Choose whether you want to count all areas or just the largest related areas.
= Exclude cropped areas: Areas which touch the edge of the field of view are excluded from the
analysis. (only available for only the largest related areas).

Automatic brightness correction:

In order to be independent of fluctuations in the ambient light, the device offers a means of automatically
correcting the brightness.

Use, do not carry reference area: Here, a field of view is defined as a reference area, for example by
attaching a white label to the edge of the conveyor belt (static). The brightness correction is now guided by
the brightness of this area.

Use, carry reference area: This function is only available in connection with part location. A field of view is

still used as the reference area. However, this is carried with the position correction. The brightness
correction is now guided by the brightness of this carried area.

General | Color parameters l

Name: Green h

Target color | Max. deviation
12 :
= 75
= -31
= 22

Current regior: - ﬁ [E]

o o
LR AIE LS
g
&
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= Target color: In this area, you can set the color that should be searched for in each field of view.
Use the arrow to accept the color currently detected as the target color.

NOTE

We recommend that you calculate the target color with a correct model piece. Entered
values may deviate from the model piece.

= Max. deviation: Set the maximum permissible color deviation (in AE - distance between two color
coordinates in the CIELab color coordinate system) (max. 50) here. This change is displayed to you
in the CIELab color coordinate system. The cover of the sphere represents the maximum deviation.
Only the current target color is displayed as a colored sphere, the other target colors are displayed
as abstract spheres.

CIELab color coordinate system scale

AL = brightness (difference from target color)
A a =red/ green parts (difference from target color)
A b = blue / yellow parts (difference from target color)

NOTE

The scales of the CIELab color coordinate system are divided into increments of 10 and
show up to 50.

#
Control buttons

You can move the CIELab coordinate system freely with the mouse and zoom with mouse wheel. There are
also buttons to stop the animation and tilt the CIELab color coordinate system.
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= If the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.

& oK ] [ €3 Cancel ]

=  Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description

Result Result of the feature check: "P* (Pass); “F* (Fail)

Area Integer

Center Integer

Reference area brightness | Integer

Structure Integer Number of contour points on hatched areas
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12.2.14 Color positioning

This feature check checks the dominant color or the presence of individual colors in one or more fields of
view. This can be used to classify colors, for example.

| !E% 1: Edit "Color classification 1"

Color palette Waorking areas [ General ] Color parameters ] [ Teach l
Blue . A Most frequent color v |1 (Blue) v Form:
Rectanagl
Green . B |Most frequent color v |2 (Green) v l L Rectangle v‘
e ” Track position on:
- Or: 3 {Orange) v il /==
— I-Donotuse- v‘
[ 4 Add (auto) v| | [ Add (auto) -| S G
’-Donot use - v‘
[ & oK ] [ €3 Cancel ]
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Color palette

Blue
Green
Orange

| == Add (auto) v

= Select Add on the color palette to teach in the first target color.

= In the next step, mark the first target color to be added on the image. This target color can be found
anywhere across the entire image area. The marked target color in the image is displayed with a
hatched pattern. If the target colors touch each other (spheres on the Color parameters tab), this is
indicated with a warning triangle. A tool tip gives you information as to which other target color it is
touching.

= You can add up to 24 target colors to the color palette. With Add (auto), an area is automatically
suggested for you to add as a new color.
= Move the suggested area to the desired area and adjust its size if necessary.

3D>>: Here you can see where the defined colors are in a CIELab color coordinate system. Unlike
the CIELab color coordinate system on the Color parameters tab, the complete color area is
displayed and is not limited to 50 values per axis. The current target color is marked with a grid. Only
color areas that do not overlap can be definitively detected.

\Working areas { General T Color parameters ]

‘ A f}Most frequent color v 1 {Blue) vi

‘ B iMost frequent color v :§2 {Green) v |

Most frequent color v l3 (Orange) V

| = Add (auto) -|

= Select Add on the Fields of view tab and mark the first field of view in the image. You can define up
to 32 fields of view.

= Now select the method according to which the field of view should be analysed. The entire feature
check will only be assessed as OK if all of the individual fields of view are OK, i.e. meet the defined
criteria.

Most frequent color: the selected color must be the most frequently occurring color in the field of
view This method is automatically selected if one color in the color palette is dominant in the field of
view.
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Contains a color from: the working area must contain one of the selected colors, the minimum
color proportion (in %) that must be present can also be adjusted.

Contains all colors from: the field of view must contain all of the selected colors

= You can use the buttons on the right to edit the minimum areas of the colors for the respective field
of view, or to delete the entire field of view.

\Working areas | General I Color parameters

Automatic brightness balance:

IDo not use V| Adopt reference value

Automatic brightness correction:

In order to be independent of fluctuations in the ambient light, the device offers a means of automatically
correcting the brightness.

Use, do not carry reference area: Here, a field of view is defined as a reference area, for example by
attaching a white label to the edge of the conveyor belt (static). The brightness correction is now guided by
the brightness of this area.

Use, carry reference area: This function is only available in connection with part location. A field of view is
still used as the reference area. However, this is carried with the position correction. The brightness
correction is now guided by the brightness of this carried area.
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Working areas [General ] Color parameters

Name:  Orange

Target color Max. deviation
Lab v 12 v

b= 37

Current region: ﬁ

nly

= Target color: In this area, you can set the color that should be searched for in each field of view.
Use the arrow to accept the color currently detected as the target color.

NOTE

We recommend that you calculate the target color with a correct model piece. Entered
values may deviate from the model piece.

= Max. deviation: Set the maximum permissible color deviation (in AE - distance between two color
coordinates in the CIELab color coordinate system) (max. 50) here. This change is displayed to you
in the CIELab color coordinate system. The cover of the sphere represents the maximum deviation.
Only the current target color is displayed as a colored sphere, the other target colors are displayed
as abstract spheres.

CIELab color coordinate system scale

AL = brightness (difference from target color)
A a =red/ green parts (difference from target color)
A b = blue / yellow parts (difference from target color)

NOTE

The scales of the CIELab color coordinate system are divided into increments of 10 and
show up to 50.

v2.6.2 176/351 Baumer Optronic GmbH
Radeberg, Germany



Technical Documentation

:gg Baumer VeriSens®

Control buttons

You can move the CIELab coordinate system freely with the mouse and zoom with mouse wheel. There are
also buttons to stop the animation and tilt the CIELab color coordinate system.

Track position on:
- Do not use - v

External teach:
{- Do not use - v:

= |f the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.

[ & oK ] [ &3 Cancel ]

=  Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description

Result Result of the feature check: "P* (Pass); “F*
(Fail)

Reference area brightness Integer

Field of view, color, area Integer list Three values are listed for each combination
of a field of view and a color (field of view,
color, area).

Field of view: Number, starting with 1 (not
as letters)

Color: Number, starting with 1

Area: Proportion (in percent) of the field of
view occupied by the color

Dominant color Integer list Number of the dominant color for each field
of view, or 0 if no color is found
Pass/Fail Text Results for the individual fields of view as

"P" (Pass) or "F" (Fail)
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12.2.15 Count areas

With this feature check, related areas in the field of view are counted.
This feature check supports external Teach. The switching points are adjusted as an absolute to the current
measured value.

> | B8 3:Edit "Count areas 1"

Number of areas: | 3 ‘ q Min |3 % |Max |3 i [ Teach ]
Binary threshold: |114 o Form:
ST = [ Rectangle v
Color: ® Dark on Bright v ™
Track position on:
[] Exclude truncated areas Part location on contours 1 v
Area filter: I I Min |50 3| Max [479 3 | i J External teach:
- Do not use - v
Reference area: :Do not use : v Apply reference value

[ & oK ] [ €3 Cancel ]

Form:
[ Rectangle v |

= Select the shape of the field of view. A circle, a rectangle and a freely definable polygon, a circular
ring and a circular ring sector are available.

= Adjust the field of view by holding the left mouse button depressed. You can rotate the rectangle by
dragging with the mouse on the lever at the center.

Mumber of areas: | 3 *I Min |10 & Max |6 2 '

= The current result is displayed directly in the dialog as the Number of areas. The switching points
designated Min and Max are adjusted on the right hand side. A graphic display is located in the
middle, in which the positions of the switching points are displayed and where they can be changed.
= The right button is used to invert the result of the feature check.
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Binary threshold: | 114 o

Color: ® Dark on Bright v|

[] Exclude truncated areas

Area filker: I I Min 150 3 Max 14?9 3 ij.;'

= Binary switching point: Set the binary switching point at a value between 0 and 255.

= Color: Choose whether bright or dark objects are to be counted.

= Exclude cropped areas: Areas which touch the edge of the field of view are excluded from the
analysis.

= Areas filter: Adjust the minimum and maximum number of pixels of the counted areas. You can
invert the result using the right button.

Track position on:
- Do not use - v

External teach:
- Do not use - v

= |f the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.

. }
Reference area: |Use, carry area v [Apply reference value

In order to be independent of fluctuations in the ambient light, the device offers a means of automatically
correcting the brightness.

The mean brightness in the field of view of the reference area should exceed a gray scale value of 128 to
ensure reliable operation.

= Use, do not carry reference area: Here, a field of view is defined as a reference area, for example
by attaching a white label to the edge of the conveyor belt (static). The brightness correction is now
guided by the brightness of this area.

= Use, carry reference area: This function is only available in connection with part location. A field of
view is still used as the reference area. However, this is carried with the position correction. The
brightness correction is now guided by the brightness of this carried area.
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=  Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description

Result Result of the feature check: "P*
(Pass); “F* (Fail)

Number of objects Integer

Reference area brightness Integer

List of centers

Float-Point list

List of areas

Float-Point list

List of structure values Integer list Number of contour points within
the respective area (BLOB).
List of lightness values Integer list Average gray value within the

respective area.
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12.2.16 Count areas (color)

calculated value

‘( MinES 3} Max i3 v—[@
Color palette General | Color parameters
- Purple areafiter: [l Min | sopx 4|
Blue [ max [ 40248px © |
m Eroin [] Exclude cut areas
[ & Add (auto) v] (i) All colors in the color palette are included for each area

Automatic brightness balance
:;Do not use | |Adopt reference value

Form:

1 [ Rectangle

ring and a circular ring sector are available

dragging with the mouse on the lever at the center.

Select the shape of the field of view. A circle, a rectangle and a freely definable polygon, a circular
Adjust the field of view by holding the left mouse button depressed. You can rotate the rectangle by
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This feature check is used to count related areas of a particular color or color selection in the field of view.

This feature check supports external Teach. The switching points are adjusted as an absolute to the current
Number of areas V 3
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Color palette

Purple
Blue
Green

[ == Add (auto) v]

Now select Add on the color palette to teach in the first target color to be counted.

In the next step, mark the first target color to be added on the image. This target color can be located
in any part of the image area and does not have to be in the detection area. However, only target
colors in the defined detection area are counted. The marked target colors are displayed with a
hatched pattern in the detection area.

You can add up to 8 target colors to the color palette. With Add (auto), an area is automatically
suggested for you to add as a new color. Move the suggested area to the desired area and adjust its
size if necessary.

3D>>: Here you can see where the defined colors are in a CIELab color coordinate system. Unlike
the CIELab color coordinate system on the Color parameters tab, the complete color area is
displayed and is not limited to 50 values per axis. The current target color is marked with a grid. Only
color areas that do not overlap can be definitively detected.

Number of areas E ( Min |3 737’ Max |3 ,3,

Fail 1ss _ Fail

el |
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General | Color parameters |

Area filter: Min | S0px =
D Max ,7 px

[] Exclude cut areas

(i) Al colors in the color palette are included for each area.

Automatic brightness balance:

Do not use ¥ | |Adopt reference value

= Areas filter: Set the minimum and maximum size of the areas that are to be counted. These settings
refer to all areas and not to an individual color. If you hover the cursor over this area, you will see the
size of the detected area in the detection area in the image.

= Exclude cropped areas: Areas which touch the edge of the field of view are excluded from the
analysis.

Automatic brightness correction:

In order to be independent of fluctuations in the ambient light, the device offers a means of automatically
correcting the brightness.

= Use, do not carry reference area: Here, a field of view is defined as a reference area, for example
by attaching a white label to the edge of the conveyor belt (static). The brightness correction is now
guided by the brightness of this area.

= Use, carry reference area: This function is only available in connection with part location. A field of
view is still used as the reference area. However, this is carried with the position correction. The
brightness correction is now guided by the brightness of this carried area.

General | Color parameters ]

Name:  Green

Target color | Max. deviation
Lab v 12 S
= 71 |8
a= -35 %
= 22 =

Current region: ﬁ
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= Target color: In this area, you can set the color that should be searched for in each field of view.
Use the arrow to accept the color currently detected as the target color.

NOTE

We recommend that you calculate the target color with a correct model piece. Entered
values may deviate from the model piece.

= Max. deviation: Set the maximum permissible color deviation (in AE - distance between two color
coordinates in the CIELab color coordinate system) (max. 50) here. This change is displayed to you
in the CIELab color coordinate system. The cover of the sphere represents the maximum deviation.
Only the current target color is displayed as a colored sphere, the other target colors are displayed
as abstract spheres.

CIELab color coordinate system scale

AL = brightness (difference from target color)
A a =red/ green parts (difference from target color)
A b = blue / yellow parts (difference from target color)

NOTE

The scales of the CIELab color coordinate system are divided into increments of 10 and
show up to 50.

Control buttons

You can move the CIELab coordinate system freely with the mouse and zoom with mouse wheel. There are
also buttons to stop the animation and tilt the CIELab color coordinate system.
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Track position on:
|- Do not use - v

External teach:
|- Do not use - v

= |f the feature check is to be corrected by the result of a part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.

[ & oK ] [ &3 Cancel ]

= Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description
Result Result of the feature check: "P*
(Pass); “F* (Fail)
Number of objects Integer
Reference area brightness Integer
List of centers Float-Point list
List of areas Float-Point list
List of structure values Integer list Number of contour points within
the respective area (BLOB).
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12.2.17 Pattern comparison

This feature check verifies the presence of a taught-in pattern.

Technical Docu

mentation
VeriSens®

It supports external teach-in. The current image area is adopted in the model, but the switching points remain

unchanged.

o I mE 2: Edit "Pattern comparison 1"

Resolution: | 4l Fine }

Automatic brightness balancing:

Do not use V| |Accept reference

iWDWReétangle ¥

= The field of view must firstly be defined.

[ Teach ]

= Teach in a new pattern using this button.

[ Teach ]

ot
| J Rectangle v!

Track position on:
|Part location on contours 1 Nl

External teach:

|- Do not use -

[ @ oK J[ QCancelJ
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= The current result is displayed directly in the dialog as the Deviation. You can also select whether the
value should be displayed in pixels or in percent.

= Agraphic display is located in the middle, in which the positions of the switching points are displayed
and where they can be changed.

= The right button is used to invert the result of the feature check.

<»

Allowed graylevel difference: ‘A25

Resolution: . il Fine bl

= Permissible gray scale variation: Select the permissible gray scale variation. This corresponds
with the absolute grey scale variation in the image.
= Resolution: You can choose the calculation accuracy and thereby the required processing time.

Automatic brightness balancing:

Do not use W | |Accept reference
Do not use
Use current working area
Use, don't align reference
|Use, align reference

In order to be independent of fluctuations in the ambient light, the device offers a means of automatically
correcting the brightness.

The mean brightness in the field of view of the reference area should exceed a gray scale value of 128 to
ensure reliable operation.

= Use current field of view: The current defined field of view is used as a reference. It should only be
used if the pattern being checked is very similar.

= Use, do not carry reference area: Here, a field of view is defined as a reference area, for example
by attaching a white label to the edge of the conveyor belt (static). The brightness correction is now
guided by the brightness of this area.

= Use, carry reference area: This function is only available in connection with part location. A field of
view is still used as the reference area. However, this is carried with the position correction. The
brightness correction is now guided by the brightness of this carried area.

Track position on:
|- Do not use - v

External teach:
|- Do not use - v

= |f the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.
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[ & oK ] [ €3 Cancel ]

=  Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type |Description
Result Result of the feature check: "P* (Pass); “F* (Fail)
Deviation Integer
Reference area brightness Integer
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12.2.18 Pattern match (older version)

NOTE

The older version of the feature check is still available due to reasons of compatibility. It is
strongly recommended that you use the newer, more powerful version. It is not possible to

convert to the newer version.

This feature check verifies the presence of a taught-in pattern.

This feature check supports external Teach. The current image area is adopted in the model, but the
switching points remain unchanged.

@, I m 3: Edit "Pattern comparison 2 {Older version)"

Correlation: ‘7100 w ‘ ~ Min ;;90 73\ @ [ Teach ]

Resolution: \ |

Automatic brightness balancing

Form:

‘ [ Rectangle v|

Track position on:

Part location on contours 1 v |

External teach:
- Do not use - v

[ & oK ] [ €3 Cancel ]

Proceed as follows for configuration:

Form:

\5 ﬁ;n;tangle v }

= The field of view must firstly be defined.

[ Teach ]

= Teach in a new pattern using this button.
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Correlation: | 100 % F—— 0 o; 3 MG

= The current result is displayed directly in the dialog as the Match. The switching point designated
Min is adjusted on the right hand side. A graphic display is located in the middle, in which the
positions of the switching points are displayed and where they can be changed.

= The right button is used to invert the result of the feature check.

Resolution: | al Mean @l

[] automatic brightness balancing

= Resolution: You can choose the calculation accuracy and thereby the required processing time.
= Automatic brightness correction: You can choose an automatic brightness correction to increase
the stability of the sensor task under ambient conditions. Brightness correction corrects the brightest

and darkest grey scale values in the image and thereby adjusts all other grey scale values to the
corresponding level.

Track position on:

%- Do not use - v
External teach:

- Do not use - v

= |f the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.

[ & oK J[ &9 Cancel J

=  Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type | Description
Result Result of the feature check: "P* (Pass); “F* (Fail)
Conformity Integer
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12.2.19 Pattern match (color)
This feature check verifies the presence of a taught-in color pattern.

It supports external teach-in. The current image area is adopted in the model, but the switching points remain
unchanged.

| [ 1:Edit "Pattern comparison 1"

Difference ‘1 32 l [Pixel V‘ _ Min :0 31\ Max 12045 ﬂ @ [ Teach ]

Form:
I
{ CJ Rectangle 1

allowed color difference: |15 ﬂ

Track position on:

Automatic brightness balancing: |- Do not use - v ‘

‘\DO not use "i Accept reference External teach:

}-Donotuse- v‘

[ @ oK ] [ €3 Cancel ]

Proceed as follows for configuration:

Farm:
| [ Rectangle v

= Select the shape of the field of view. A circle, a rectangle and a freely definable polygon, a circular
ring and a circular ring sector are available.

= Adjust the field of view by holding the left mouse button depressed. You can rotate the rectangle by
dragging with the mouse on the lever at the center.

[ Teach ]

= Teach in a new pattern using Teach.
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Difference | 32 | |Pixel v | _ Min D 2 Max | 2045 37 li[

= The current result is displayed directly in the dialog as the Deviation. You can also select whether the
value should be displayed in pixels or in percent.

= Agraphic display is located in the middle, in which the positions of the switching points are displayed
and where they can be changed.

= The right button is used to invert the result of the feature check.

<>

Allowed color difference: f715

= Permissible color deviation: Set the maximum permissible color deviation (in AE - distance
between two color coordinates in the CIELab color coordinate system).

Automatic brightness balancing:

Do not use V| |Accept reference
Do not: use '
Use current working area
Use, don't align reference
|Use, align reference

In order to be independent of fluctuations in the ambient light, the device offers a means of automatically
correcting the brightness.

The mean brightness in the field of view of the reference area should exceed a gray scale value of 128 to
ensure reliable operation.

= Use current field of view: The current defined field of view is used as a reference. It should only be
used if the pattern being checked is very similar. However, we recommend that you choose a
separate field of view.

= Use, do not carry reference area: Here, a field of view is defined as a reference area, for example
by attaching a white label to the edge of the conveyor belt (static). The brightness correction is now
guided by the brightness of this area.

= Use, carry reference area: This function is only available in connection with part location. A field of
view is still used as the reference area. However, this is carried with the position correction. The
brightness correction is now guided by the brightness of this carried area.
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Track position on:
- Do not use - v

External teach:
|- Do not use - v

= If the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.

[ & oK J [ &9 Cancel ]

= Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type |Description

Result Result of the feature check: "P* (Pass); “F* (Fail)

Deviation Integer

Reference area brightness Integer
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12.3 Identification
12.3.1 Barcode

With this feature check barcodes can be read. In addition, the quality of the barcode can be determined
according to ISO/IEC 15416.

This feature check supports external Teach. Here the parameters are adjusted for the identification and the
expected value adopted.

5 | [M Eedit "Barcode 1"

Read 4250111715928 ‘ Expected | | ltext  +| [ Teach ]
Common l Appearance | Code parameters | fqr{n:
‘ ‘ [J Rectangle v
Code type |EAN-13 v Detect on teach j
— — Track position on:
Parameters |Default b Optimize on teach - Do not use - v/
i b Bl : External teach:
Quality Don't calculate ¥ | Mot calculated |- Do not use - v
Minirurm quality TC'
[ & oK ] [ €3 Cancel J

1

715928

Form:
' Rectangle v

= Choose the search area.

Read (4250111715928 | [= ] Expected (4250111715928 [t |

= Read: The read result is displayed here.

= Arrow: Using the arrow, you can accept the current result as the new expected value.
= Expected: In addition, you may specify an expected value.

= Text/binary: Change the display between Text (ASCII) and Binary (hexadecimal).
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Carmmon l Appearance ] Code parameters

Code type  |EAN-13 v Detect on teach

Parameters :Defauif v Optimize on teach

Quality  |Calculate based on ISO/IEC 15416 v | |F (FaaFFFFR)
Minimum quality D v

Code type: Select the type of barcode in the image.

Detect on teach: Using the Detection on teach option, you can have the code type automatically
determined during external teach-in.

Parameters: Select the search parameters used to search for the code. Fast, Robust and User
defined are available. In the case of the user-defined search, you can manually set the parameters
for the display and the code.

Optimize on teach: Using the Optimize on teach option, you can have the parameters automatically
adjusted for the code search during the external teach-in. This is only necessary if you have set the
search parameters in the User-defined option.

Quality: If you also wish to check the code quality, you may activate the Calculate per ISO/IEC
15416 option. However, this also increases the processing time!

Minimum quality: Activate this box if you want to specify a minimum quality.

The code quality is specified as follows:

A - F (A= High quality ; F = Poor quality)

The first parameter corresponds to the overall code quality.

A total of 8 features are specified:

Legibility, symbol contrast, minimal reflectance, edge contrast, modulation, defects, decodability,
additional code-specific parameters.

You can find more details on the quality characteristics in appendix: Quality characteristics for
barcodes and matrix codes

NOTE

In order to be able to make the settings "Appearance" and "Code parameters" on the
tabs, you must set the Parameters on the “Common" tab to User defined.
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Common | Appearance [Code parameters ‘

Dark on Bright v \

Polarity: Specify whether the code is brighter or darker than the background.

Minimum contrast: Specify the minimum contrast of the barcode.

Optimise for dot matrix: Activate this function if the barcode consists of a dot matrix.

Optimise for long, slim codes: Activate this function if the height of the code is less than 15% of its
width.

Common | Appearance | Code parameters |

Bar width (Pixel) Min '1,5 3‘ Max r8,0 3
Bar height (Pixel) Min grbitraryig‘
Qrientation {Degree) ;:v:rbitraryiz ‘

Check character jt:lu:l not use

Track position on:

Bar width (pixel): Specify the minimum width of one bar of the barcode.

Bar height (pixel): Specify the height of one bar of the barcode.

Orientation (Degree): To reduce processing time, you may restrict the barcode orientation. To do
this, specify the maximum deviation with respect to the position of the field of view.

Check character: Specify whether you want to use a check digit.

%-Donotuse- \;i

External teach:

‘ =
{- Do not use - v|

If the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.
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=  Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description
Result Result of the feature check:
"P* (Pass); “F" (Fail)
Read code Text Read result
Quality Text Overall quality
Quality (details) Text Individual quality characteristics
Output of position Float-Point Center of the code

The following value can be set via the process interface. Please note that an expected value must be
provided during parameterization of the feature check.

Input value

Data type

Description

to expected code

Text

expected code
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12.3.2 Barcode (color)

This feature check enables colored barcodes with colored backgrounds to be read. The field of view is first
converted into a black and white image. In addition, the quality of the barcode can be determined according
to ISO/IEC 15416.

The quality is determined once the image has been converted to black and white. You cannot, therefore,
observe any influence the color has on the quality.

This feature check supports external Teach. Here the parameters are adjusted for the identification and the
expected value adopted.

Read 0123456789 Expected [Text v] [ Teach ]
Common [ Appearance [ Code parameters ‘ Form:
[ JRectangle v
Code type [Code 123 V] [¥] Detect on teach =
Track position on:
Parameters [Robust v ] Optimize on teach (_ Do not use - v ]
External teach:
Quality [Don’t calculate v ] Not calculated l- Do not use - v J
Minimum quality D v
[ & ok ] [ €3 Cancel ]

Form:

| [ Rectangle ¥

= Choose the search area.

Read 0123456789 Expected

= Read: The read result is displayed here.

= Arrow: Using the arrow, you can accept the current result as the new expected value.
= Expected: In addition, you may specify an expected value.

= Text/binary: Change the display between Text (ASCII) and Binary (hexadecimal).
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Code type ‘Code 128

v | [¥] Detect on teach

Parameters IRobust

> ] Optimize on teach

Quality

[Don‘t calculate

Code type: Select the type of barcode in the image.
Detect on teach: Using the Detection on teach option, you can have the code type automatically
determined during external teach-in.

Parameters: Select the search parameters used to search for the code. Robust and User defined
are available. In the case of the user-defined search, you can manually set the parameters for the
display and the code.

Optimize on teach: Using the Optimize on teach option, you can have the parameters automatically
adjusted for the code search during the external teach-in. This is only necessary if you have set the
search parameters in the User-defined option.

Quality: If you also wish to check the code quality, you may activate the Calculate per ISO/IEC
15416 option. However, this also increases the processing time!
Minimum quality: Activate this box if you want to specify a minimum quality.

The code quality is specified as follows:

A - F (A= High quality ; F = Poor quality)

The first parameter corresponds to the overall code quality.

A total of 8 features are specified:

Legibility, symbol contrast, minimal reflectance, edge contrast, modulation, defects, decodability,
additional code-specific parameters.

You can find more details on the quality characteristics in appendix: Quality characteristics for
barcodes and matrix codes

NOTE

In order to be able to make the settings "Appearance" and "Code parameters" on the
tabs, you must set the Parameters on the “Common" tab to User defined.
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Common | Appearance | Code paramehers]

Color conversion [Two color optimization v ]
Polarity [ ﬁ'l'ﬁ'] Arbitrary v ]

Minimum contrast F

[¥] Noise suppression (slower)

= Color conversion: Enter the method you wish to use to convert the field of view into a black and
white image here. Select Gray value, if the black and white version of the field of view contrasts well.
Select Two color optimization if the barcode and background appear in similarly light colors.

= Polarity: Specify whether the code is brighter or darker than the background. The Arbitrary option
doubles the processing time.

= Minimum contrast: Specify the minimum contrast of the barcode.

= Noise suppression: Activate this function if you want to minimize noise.

Common { Appearance ] Code parameters

Bar width (Pixel) Min 1.5 5 Max 8.0 |5
Bar height (Pixel) Min \rbitrary =
Orientation (Dearee) \rbitrary '+

Check character Do not use

= Bar width (pixel): Specify the minimum width of one bar of the barcode.

= Bar height (pixel): Specify the height of one bar of the barcode.

= Orientation (Degree): To reduce processing time, you may restrict the barcode orientation. To do
this, specify the maximum deviation with respect to the position of the field of view.

= Check character: Specify whether you want to use a check digit.

Track position on:

i-Donotuse- ‘;i

External teach:

v

|
|- Do not use -

= If the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.
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=  Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description
Result Result of the feature check:
"P* (Pass); “F" (Fail)
Read code Text Read result
Quality Text Overall quality
Quality (details) Text Individual quality characteristics
Output of position Float-Point Center of the code

The following value can be set via the process interface. Please note that an expected value must be
provided during parameterization of the feature check.

Input value

Data type

Description

to expected code

Text

expected code
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12.3.3 Matrix code

Matrix codes (ECC 200, QR, PDF417) can be read using this feature check. In addition, the quality of the
barcode can be determined according to ISO/IEC 15415 or AIM DPM-1-2006.

This feature check supports external Teach. In this process, the parameters for identification are adjusted
and the expected value is accepted if an expected value has already been set.

Read |Serie 1800 Expected \ Text v [ Teach ]

Common ’ Appearance ] Code parameters | f?’.",’f :

, i — Y | [JRectangle v

Code type |Data Matrix (ECC200) v Detect on teach j = =t
— = Track position on:

Parameters :_Fast 3| [ optimize on teach |- Do not use - |

it o i = F G External teach:
i 1 | | hot calculater P e —aml
Quality L QI ECIieLiate _ =) \gi = :?[,:xf,,l,j;f,j,,f:‘ 1- Do not use - VE
Minimurn quality 2
[ & ok ] [ €3 Cancel ]

}7D Reﬁtangle ¥

= Choose the search area.

Read |Serie 1800 | | = | Expected | | [lext_ ¥

= Read: The read result is displayed here.

= Arrow: Using the arrow, you can accept the current result as the new expected value.
= Expected: In addition, you may specify an expected value.

= Text/binary: Change the display between Text (ASCII) and Binary (hexadecimal).

v2.6.2 202/351 Baumer Optronic GmbH
Radeberg, Germany



Technical Documentation

g& » Baumer VeriSens®

Common l Appearance ‘ Code parameters ‘

Code type Data Matrix (ECC200) v Detect on teach

Parameters |Fast v Optimize on teach

Quality  |Calculate based on ISOfIEC 15415 |+ |pot calculated

Minimun quality D ||

= Code type: Select the type of matrix code in the image.

= Detect on teach: Using the Detection on teach option, you can have the code type automatically
determined during external teach-in.

= Parameters: Select the search parameters used to search for the code. Fast, Robust, Maximum and
User defined are available. In the Robust or Maximum modes, codes are found even with more
demanding backgrounds. However, this places a burden on the processing time.
In the case of the user-defined search, you can manually set the parameters for the display and the
code.

= Optimize on teach: Using the Optimize on teach option, you can have the parameters automatically
adjusted for the code search during the external teach-in. This is only necessary if you have set the
search parameters in the User-defined option.

= Quality: If you also wish to check the code quality, you may activate the Calculate based on ISO/IEC
15415 or Calculate based on AIM DPM-1-2006 option. However, this also increases the processing
time!

= Minimum quality: Activate this box if you want to specify a minimum quality.

The code quality is specified as follows:
A - F (A= High quality ; F = Poor quality)
The first parameter corresponds to the overall code quality.
In the ISO/IEC 15415 mode, various characteristics are determined:
o ECC200/ QR code:
Contrast, modulation, pattern damage, decodability, axial non-uniformity (evaluation of width
and height), grid non-uniformity (evaluation of slope angle), unused error correction
o PDF417:
Reflection properties of the start/stop pattern, decoded codeword yield, unused error
correction, modulation, decodability, defects
In the AIM DPM-1-2006 mode, a total of 8 characteristics are determined (for ECC200 / QR code
only):
Cell contrast, cell modulation, fixed pattern damage, decodability, axial non-uniformity (evaluation of
the width and height), grid non-uniformity (evaluation of the slope angle), unused error correction,
mean gray value of the light modules.
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|

Common | Appearance [Code parameters I
Polarity Dark on bright |&74 :

NOTE

In order to be able to make the settings "Appearance" and "Code parameters" on the
tabs, you must set the Parameters on the “Common" tab to User defined.

Mirroring !‘Not mirrored ;_
Minimum contrast P
Recognition ‘Normal v

= Polarity: Specify whether the code is brighter or darker than the background.

= Mirroring: Specify whether the code is mirrored.

= Minimum contrast: Specify the minimum contrast of the matrix code.

= Recognition: If the outer contour of the code exhibits disturbances, you should activate "Tolerant"
recognition. Otherwise, "Normal” recognition is sufficient.

Common { Appearance Code parameters ‘

Code shape izﬁrijitrarx | vjj

Columns Min 10 ?ﬁ\ Max 144 = ,
Rows Min | 3| Max [144 =]
Module size (Pixel) Min *r; 7 37\ Max 20 f,:
Gap between modules Min ;E‘done 7\:} Max %v:None ;j

= Code shape: Specify the shape of the code to be found. For code type Data Matrix: (rectangular,
square, arbitrary). For code type QR code: (Model 1, Model 2, arbitrary).

= Columns: Specify the number of columns of the module.

= Rows: Specify the number of lines of the module.

= Module size (Pixel): Specify the size of a module.

= Gap between the modules: Specify whether gaps may occur between the modules.
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Track position on:
|- Do not use - v

External teach:
{- Do not use - v

= |f the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.

[ & oK J [ &9 Cancel ]

= Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description
Result Result of the feature check:
"P* (Pass); “F* (Fail)
Read code Text Read result
Quality Text Overall quality
Quality (details) Text Individual quality characteristics
Output of position Float-Point Center of the code

The following value can be set via the process interface. Please note that an expected value must be
provided during parameterization of the feature check.

Input value Data type Description
to expected code Text expected code
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12.3.4 Matrix code (color)

Colored matrix codes (ECC 200, QR, PDF417) with colored backgrounds can be read using this feature
check. The field of view is first converted into a black and white image. In addition, the quality of the barcode
can be determined according to ISO/IEC 15415 or AIM DPM-1-2006.

This feature check supports external Teach. In this process, the parameters for identification are adjusted
and the expected value is accepted if an expected value has already been set.

) | [ 1: edit "Matrix code 1"

Read Hello. Thisis a test. Expected [Text v } [ Teach l
Common [ Appearance I Code parameters l Form:
[ [ Rectangle v ]
Code type [QR-Code v] [¥] Detect on teach —
Track position on:
Parameters [Robust v ] Optimiz {_ Do notuse - = ]
External teach:
Quiality [Don't calculate v ] Not calculated [~Do T = )
Minimum quality D v
[ & ok ] [ €3 Cancel ]

‘ [ Rectangle ¥

= Choose the search area.

Read Hello. Thisis a test. Expected

= Read: The read result is displayed here.

= Arrow: Using the arrow, you can accept the current result as the new expected value.
= Expected: In addition, you may specify an expected value.

= Text/binary: Change the display between Text (ASCII) and Binary (hexadecimal).
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Common l Appearance i Code parameters '

Code type: Select the type of matrix code in the image.
Detect on teach: Using the Detection on teach option, you can have the code type automatically
determined during external teach-in.

Parameters: Select the search parameters used to search for the code. Robust, Maximum and User
defined are available. In the Robust or Maximum modes, codes are found even with more
demanding backgrounds. However, this places a burden on the processing time.

In the case of the user-defined search, you can manually set the parameters for the display and the
code.

Optimize on teach: Using the Optimize on teach option, you can have the parameters automatically
adjusted for the code search during the external teach-in. This is only necessary if you have set the
search parameters in the User-defined option.

Quality: If you also wish to check the code quality, you may activate the Calculate based on ISO/IEC
15415 or Calculate based on AIM DPM-1-2006 option. However, this also increases the processing
time!

Minimum quality: Activate this box if you want to specify a minimum quality.

The code quality is specified as follows:
A - F (A= High quality ; F = Poor quality)
The first parameter corresponds to the overall code quality.
In the ISO/IEC 15415 mode, various characteristics are determined:
o ECC200/ QR code:
Contrast, modulation, pattern damage, decodability, axial non-uniformity (evaluation of width
and height), grid non-uniformity (evaluation of slope angle), unused error correction
o PDF417:
Reflection properties of the start/stop pattern, decoded codeword yield, unused error
correction, modulation, decodability, defects
In the AIM DPM-1-2006 mode, a total of 8 characteristics are determined (for ECC200 / QR code
only):
Cell contrast, cell modulation, fixed pattern damage, decodability, axial non-uniformity (evaluation of
the width and height), grid non-uniformity (evaluation of the slope angle), unused error correction,
mean gray value of the light modules.
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In order to be able to make the settings "Appearance" and "Code parameters" on the
tabs, you must set the Parameters on the “Common" tab to User defined.

|

Common | Appearance | Code paramehersJ

Color conversion [Two color optimization ¥ ]

Polarity [ Arbitrary v ]

Mirroring [Not mirrored v ]

Minimum contrast P

= Color conversion: Enter the method you wish to use to convert the field of view into a black and
white image here. Select Gray value, if the black and white version of the field of view contrasts well.
Select Two color optimization if the barcode and background appear in similarly light colors.

= Polarity: Specify whether the code is brighter or darker than the background.

= Mirroring: Specify whether the code is mirrored.

= Minimum contrast: Specify the minimum contrast of the matrix code.

Common I Appearance ] Code parameters |

S—

Columns Min 12 $ Max 12 =
Rows Min |12 S| Max |12

Module size (Pixel) Min 7 +| Max 7 =
Gap between modules Min [None v] Max [None v

= Code shape: Specify the shape of the code to be found. For code type Data Matrix: (rectangular,
square, arbitrary). For code type QR code: (Model 1, Model 2, arbitrary).

= Columns: Specify the number of columns of the module.

= Rows: Specify the number of lines of the module.

= Module size (Pixel): Specify the size of a module.

= Gap between the modules: Specify whether gaps may occur between the modules.
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Track position on:
|- Do not use - v

External teach:
{- Do not use - v

= If the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the feature check. Select the appropriate
option for this purpose.

[ & oK J [ &9 Cancel ]

= Confirm your settings and return to the feature list with OK. Return to the feature list without making
any changes with Cancel.

This feature check has the following output values for the datagram at the process interface:

Output value Data type Description
Result Result of the feature check:
"P* (Pass); “F* (Fail)
Read code Text Read result
Quality Text Overall quality
Quality (details) Text Individual quality characteristics
Output of position Float-Point Center of the code

The following value can be set via the process interface. Please note that an expected value must be
provided during parameterization of the feature check.

Input value Data type Description
to expected code Text expected code
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12.3.5 Text

You can read date specifications, numbers and words using this feature check. In addition, it is possible to
compare the result to an expected value. You can also check the print quality of text.

This feature check supports external Teach. Here, the value actually read is adopted as a new expectation
value.

Task ‘ Y. Read unknown text Vf [ Teach ]
Read Text ‘ 15/06/2014 | Form:
Expected | l l [ Rectangle vt
Track position on:
Common [ Character ] Filter l Print quality ] ‘_ DaFBE i v[
Text type |Date ~| | oopmprivy v| External teach:

Font A Default v [- Do not use - v[
Mode Fast v

Threshold

[ @ ok J[ €3 Cancel J

L]

Form:
[ [J Rectangle v]

= Select the area containing the text.
= Always mark only one line. If the text covers multiple lines, you must use several feature checks.

Make sure that the text is marked as precisely as possible.
= If the text fluctuates in its location in the image, you can use the “Alignment to text line” feature check

for part location.

Task | ™.  Read unknown text v

A% Test print quality of unknown text
A Test print quality of known text

= Read unknown text: Select this option if you want to read unknown text.
= Test print quality of unknown text: Select this option if you want to check the print quality of

unknown text.
= Test print quality of known text: With this function, you can compare the print quality to a taught

value.

Read unknown text

v2.6.2 210/351 Baumer Optronic GmbH
Radeberg, Germany



Technical Documentation

gg Baumer VeriSens®

If you have selected Read unknown text, the read text is displayed. You can also enter the text expected into
the Expected field. You can configure settings on the Common, Characters and Filter tabs. Using the arrow,
you can accept the current result as the new expected value.

Check the print quality of unknown text

If you have selected Check the print quality of unknown text, you can compare the print quality of unknown
text to previously taught reference characters. To use this function, you have to teach in the reference
characters on the Print quality tab. You can also make settings on the Common, Characters and Filter tabs.

Check the print quality of known text

If you have selected Check the print quality of known text, you can compare the read text to previously
taught characters and set it as a reference using external teach-in.

|

You can teach in the reference characters on the Print quality tab. You can also make settings on the
Common, Characters and Filter tabs.

NOTE

Using teach-in, only the text contents are read and not the text format (e.g., date)!
All characters to be read must be taught in advance using the Print quality tab!

Common [ Character ] Filter [ Print quality |

Text type |Date v | [oopmprery ]
Font : A Default v j

Mode IFast v/

Threshold i

= Text type: Set the type of the text. You may select Date, Numbers, Hexadecimal characters, Letters,
Mask and Time. You can describe the text type exactly on the right side, which is then displayed in
accordance with the selected type.

= Font: Select the Standard font if you want to recognize Sans-serif writing (e.g., Arial, Verdana,
Univers and OCR-B). Select the Dot-Print font if you want to recognize dot-matrix fonts.

NOTE

With the Dot-Print font, lower case letters cannot be read.

= Mode: The selected mode determines the processing time required to process the feature check.
The Robust mode requires the longest processing time but makes more stable read results possible
if the print format is not optimal.
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= Threshold: Set the threshold for the separation of background and characters. For optimal
recognition, the background should have as little structure as possible!

Common | Character [ Filter ] Print quality ]

Polarity [ A Dark on bright VJ

Mirroring [ R none v ]

Font height @ automatically

) manually | &px | x | 10px

= Polarity: Specify whether the text is brighter or darker than the background.

= Mirroring: Specify whether the text is mirrored.

= Font height: Choose whether the character size is automatically recognized or whether it should be
entered manually. With manual entry, you may enter this value or draw a frame in the image around
one individual character.

Common {Character J Filter [F‘rir.t quality ‘

Find text line

Remove small characters Mone ] Maximum

Adjust font weight A _j A

» Find text line: Activate the Find text line option if structures are present below or above the text and
these structures are to be automatically masked.
= Remove small characters: In addition, you can set a minimum size for the characters to remove

very small characters.
= Adjust font weight: It is also possible to reduce or increase the line thickness of the characters

found.
Common I Character ] Filter ] Print quality
== Learn reference character | == X A,

Still no reference character teached!

= Learn reference character: Click on the + to teach in reference characters. The window below
opens where you can assign values to the characters read.
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Common I Character I Filter ] Print quality

== Learn reference character = X A“

1012568

Delete the individually marked reference character

X

Delete all reference characters

A

&3
Show/hide characters that have not been taught in

Track position on:
4}- Do not use -

/|

External teach:
- Do not use - v/

If the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the sensor. Select the appropriate option for

this purpose.

[ @& ok ] LQ Cancel ]

Confirm your settings and return to the feature list with OK. Return to the feature list without making

any changes with Cancel.
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This feature check has the following output values for the datagram at the process interface:

Output value Data type Description

Result Result of the feature check:
"P* (Pass); “F* (Fail)

Read text Text Read result

The following values can be set via the process interface. Please note that an expected value must be
provided during parameterization of the feature check.

Input value Data type Description
Mask Text Masking of the expected text
Expected Text expected text
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12.3.6 Text (color)

You can read colored dates, numbers and words on colored backgrounds using this feature check. The field
of view is first converted into a black and white image. It also gives you the option to compare the result to an
expected value. You can also check the print quality of text.

This feature check supports external Teach. Here, the value actually read is adopted as a new expectation

value.
Task ["u(. Read unknown text v ] [ Teach ]
Read text 01.01.2015 Form:
Expected 01.01.2015 | ORectangle %
Track position on:
Common [ Character ] Filter I Print quality ] [-Do notuse - ']
Text type [Date ~] oo.Mm.YYYY - External teach:
Font [ A Default - [-Donotuse - -]
Mode  [Fast v
Threshold 1 [ @ox || @canca |

Form:

[ [ Rectangle ¥

= Select the area containing the text.
= Always mark only one line. If the text covers multiple lines, you must use several feature checks.

Make sure that the text is marked as precisely as possible.
= [f the text fluctuates in its location in the image, you can use the “Alignment to text line” feature check

for part location.

Task ’\M(. Read unknown text v |

Read unknown text
.+ Test print quality of unknown text
A Test print quality of known text

= Read unknown text: Select this option if you want to read unknown text.

= Test print quality of unknown text: Select this option if you want to check the print quality of
unknown text.

= Test print quality of known text: With this function, you can compare the print quality to a taught

value.
Read unknown text
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If you have selected Read unknown text, the read text is displayed. You can also enter the text expected into
the Expected field. You can configure settings on the Common, Characters and Filter tabs. Using the arrow,
you can accept the current result as the new expected value.

Check the print quality of unknown text

If you have selected Check the print quality of unknown text, you can compare the print quality of unknown
text to previously taught reference characters. To use this function, you have to teach in the reference
characters on the Print quality tab. You can also make settings on the Common, Characters and Filter tabs.
Check the print quality of known text

If you have selected Check the print quality of known text, you can compare the read text to previously
taught characters and set it as a reference using external teach-in.

NOTE

0 Using teach-in, only the text contents are read and not the text format (e.g., date)!
All characters to be read must be taught in advance using the Print quality tab!

You can teach in the reference characters on the Print quality tab. You can also make settings on the
Common, Characters and Filter tabs.

Common | Character | Filter | print quality |

Text type [Date > | DD.MM.YYYY -
Font | A Default v

Mode [Fast V]

Threshold I

= Text type: Set the type of the text. You may select Date, Numbers, Hexadecimal characters, Letters,
Mask and Time. You can describe the text type exactly on the right side, which is then displayed in
accordance with the selected type.

= Font: Select the Standard font if you want to recognize Sans-serif writing (e.g., Arial, Verdana,
Univers and OCR-B). Select the Dot-Print font if you want to recognize dot-matrix fonts.

NOTE

With the Dot-Print font, lower case letters cannot be read.

= Mode: The selected mode determines the processing time required to process the feature check.
The Robust mode requires the longest processing time but makes more stable read results possible
if the print format is not optimal.

= Threshold: Set the threshold for the separation of background and characters. For optimal
recognition, the background should have as little structure as possible!
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Common | Character [ Filter ‘ Print quality ]

Polarity [ A Dark on bright v ] Color conversion [Two color optimization ]

Miroring | R None v | Relearn textcolor |

Font height @ automatically

D manually |33px S| x |53px

g

= Polarity: Specify whether the text is brighter or darker than the background.

= Mirroring: Specify whether the text is mirrored.

= Font height: Choose whether the character size is automatically recognized or whether it should be
entered manually. With manual entry, you may enter this value or draw a frame in the image around
one individual character.

= Color conversion: Enter the method you wish to use to convert the field of view into a black and
white image here. Select Gray value, if the black and white version of the field of view contrasts well.
Select Two color optimization if the barcode and background appear in similarly light colors.

= Re-learn text color: Use this function to optimize the way the field of view is converted into a black
and white image. This is useful if the colors in the field of view have changed.

Common Icharacter ] Filter [F‘rint quality |

Find text line

Remove small characters Mone ] Maximum

Adjust font weight A _J' A

= Find text line: Activate the Find text line option if structures are present below or above the text and
these structures are to be automatically masked.

» Remove small characters: In addition, you can set a minimum size for the characters to remove
very small characters.

= Adjust font weight: It is also possible to reduce or increase the line thickness of the characters

found.
Common I Character ] Filter ] Print quality
== Learn reference character | == X A,

Still no reference character teached!

= Learn reference character: Click on the + to teach in reference characters. The window below
opens where you can assign values to the characters read.
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Common I Character I Filter ] Print quality

== Learn reference character = X A“

1012568

Delete the individually marked reference character

X

Delete all reference characters

A

&3
Show/hide characters that have not been taught in

Track position on:
4}- Do not use -

/|

External teach:
- Do not use - v/

If the feature check is to be corrected by the result of the part location, you can choose this option
here. External teach-in also makes it possible to retrain the sensor. Select the appropriate option for

this purpose.

[ @& ok ] LQ Cancel ]

Confirm your settings and return to the feature list with OK. Return to the feature list without making

any changes with Cancel.
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This feature check has the following output values for the datagram at the process interface:

Output value Data type Description

Result Result of the feature check:
"P* (Pass); “F* (Fail)

Read text Text Read result

The following values can be set via the process interface. Please note that an expected value must be
provided during parameterization of the feature check.

Input value Data type Description
Mask Text Masking of the expected text
Expected Text expected text
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12.3.7 Appendix: Quality characteristics for barcodes and matrix codes

Numerous quality characteristics are defined for the various code types, these characteristics are described
in more detail in the following. Keep in mind that illumination arrangements and quality requirements are
defined on the image for these standards so that the values determined cannot be directly mapped to your

installation situation!

Barcode quality characteristics (ISO/IEC 15416)

Designation

Description

Legibility

A = Code legible
F = Code not read

Symbol contrast

Difference between the maximum and minimum gray scale value of
the symbols

Minimum reflection

A = Minimum gray scale value < 0.5 * maximum gray scale value
F = Other

Edge contrast

Minimum contrast between two symbol elements

Modulation Amplitude between symbol elements
Defects Irregularities in the gray scale profile of a symbol
Decodability Deviations in the width of symbol elements

Additional code-specific
parameters

Depending on code type, for example, evaluation of the width of the
guiet zones or ratio of symbol widths.

Quality characteristics Data matrix (ECC200) and QR code (ISO/IEC 15415 + AIM DPM-1-2006)

Designation Example Description

Contrast Difference between the maximum and minimum
gray scale value of the modules

Modulation

# Amplitude between data code modules
I (dependent on error correction!)

Pattern damage

# Disturbances in the frame pattern (finder
I pattern)

Legibility # A = Code legible
I F = Code not read
e
r P r
s
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Designation Example Description
Axial non-uniformity Evaluation of the width and height of the
modules

Grid non-uniformity Evaluation of the incline angle (perspective

distortion)

Unused error correction Proportion of the unused error redundancy

Gray scale value of the light
modules

Average gray scale value of all light modules of
the Data matrix or QR code

Quality characteristics PDF 417 (ISO/IEC 15415)

Designation Description
Reflection properties Analysis of reflection properties and bar width of the start/stop
Start/stop pattern pattern
Proportion of decoded code words | Relative proportion of decoded code words
Unused error correction Proportion of the unused error redundancy
Modulation Amplitude between symbol modules
Decodability Deviations in the width of symbol elements
Defects Irregularities in the scanning profile within the module
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13 Digital interfaces
13.1 Explanation of terms from the timing diagram
Alarm Indicates that an irregularity has occurred that should be
investigated more closely by an expert.
Trigger Input signal that triggers image acquisition
Flash Sync exposure time Output signal for triggering external illumination
Camera ready Shows that the result is at one of the outputs (pass/fail)
and can, for example, be read by an PLC (not for varied
output times).
With the device, a new image can be recorded before
the current analysis is completed. There is internal
storage for two images for this reason.
Result invalid Indicates that the result can be read at the outputs
(pass/fail).
Pass Feature check passed
Fail Feature check failed
T Time
Device activated Shows that the device is activated and ready to run
inspection task ("Run Mode®).
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13.2 Timing when an external trigger is used

The sequence of the individual signals and their designation are indicated in the diagram below:

Trigger l % V% H
V. V.
Exposure Time % P | |
Flash Sync /4 )
/4
Camera Ready I 7 I |

/4 /4 |
Output Enable 7/ v/
Pass/Fail A Z4 A N

7 e

< >
— T T
Pt 3 > >
1 TS .r6
Signal Full resolution Reduced resolution
(model-dependant)
min. | max. min. max.
Trigger-exposure time delay T, 20 ps
plus preset trigger delay
Exposure time T, Internal illumination* 35 us 10 ms 35 us 5ms
External illumination | 35 ps*/ 10 ps® 65.5 ms 35 us' /10 ps® 65.5 ms
Lighting controller? 10 us 1ms 10 us 1ms
Image acquisition T3 16 ms 20 ms 8 ms 11 ms
Output time (min / max) T, 20 ms 11 ms
Run-up output Ts 50 ps 2ms 50 ps 2ms
Result retention time Tg 1ms 1 s or next 1ms 1 s or next
result result

)1 Devices with integrated lenses )2 Devices with interchangeable lenses

Following image acquisition, the Camera Ready signal is deactivated. The Camera Ready signal is activated
again at the end of image acquisition and another image acquisition operation is possible immediately.

The Pass/Fail signal then switches at the set output time even if additional analyses have already been
performed. The Result valid signal is active during this time.

NOTE

If you have connected an encoder, you may set the output time and duration as a
distance.

In addition, you can specify an "output run-up" in milliseconds to activate the Pass/Fail
signal before reaching a specific position. This option is available if an exact output time
has been specified and this is specified as a distance.

Keep in mind that, in this case, the conveyor speed must be constant!
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13.3 Timing for continuous image acquisition

The sequence of the individual signals and their designation are indicated in the diagram below:

Trigger
pepomee | l Ja |
Camera
Ready
Output I I
Enable VY
Pass [ Fail /4 /< >\
S
T,
T3 - - >
T2
Ts T
Signal Full resolution Reduced resolution
(model-dependant)
min. max. min. max.
Exposure time T, Internal illumination* 35 us 10 ms 35 us 5ms
External illumination | 35 ps'/ 10 ps® 65.5 ms 35 us*/ 10 ps? 65.5 ms
Lighting controller? 10 ps 1ms 10 us 1ms
Image acquisition Ts 16 ms 20 ms 8 ms 11 ms
Output time (min / max) T,4 20 ms 11 ms
Run-up output Ty 50 us 2ms 50 us 2ms
Result retention time Tg 1ms 1 s or next 1ms 1 s or next
result result

)1 Devices with integrated lenses )2 Devices with interchangeable lenses

If continuous image acquisition is set in the job, the image acquisition operation occurs as soon as the
previous image acquisition is complete. The Camera Ready signal is continuously activated during this time.
The Pass/Fail signal is switched at the end of image analysis but no earlier than the set output time. You can
recognize this time by a rising edge of the Result valid signal.
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13.4 External Teach

External Teach adjusts the switching thresholds and models in the feature checks so that the evaluations
have OK as the result. External Teach is used if the product changes or there are new product versions.

Trigger J_l_ v
Teach _l_|_ _——

Output

Enable | g

The digital input "Teach-in" must be in the "active high" state at the trigger point.

External teach:
;Use bl

To use external Teach, Use External Teach: must be activated for the corresponding feature checks.
External Teach-in is then triggered simultaneously for all appropriate feature checks.

[] save changed parameters for external teach or process interface command SP on device
{Changes by web interface will always be saved)

Job changes are only stored temporarily until the device is deactivated. If you want to retain the settings, you
must activate the option "Store changed parameters from External Teach-in or process SP interface
command to the device".

(Device — Device settings — Job selection/Teach)
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13.5 Job switching

The jobs saved in the device can be activated by the corresponding switching signals with the
digital inputs or individually via the process interface.

They are activated as soon as the command is received, however evaluations that are already running will
be completed before the job is switched over. How long it takes to switch the job over depends mainly on its

content (exposure time, number and type of feature checks, job position).

New images cannot be triggered during the switchover.

Trigger

Exposure time
Flash Sync

Job swilching

Camera :
Ready Rkl

Qutput
Enable

Pass / Fail

Signal Switchover times
Run-up program selection T« Jobs 1-16: 5 ms

Jobs 17-255: typically <1 s
(plus the set exposure time)

During program selection (T,), the device is not active and the signal. Camera ready is deactivated. Please
wait with the next image analysis operation until the "Active” state is displayed again by the corresponding
signal.

If the switch could not be performed, for example because the job number was invalid, an alarm signal is
also output until the next trigger.

NOTE

0 If a job is selected again by way of Job switching, and this job is already active, the
Camera Ready signal is not deactivated!
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13.6 Job selection via digital inputs
There are two ways of switching the active job of the device via the digital inputs:
= Binary: Bit serial: The stored jobs can be selected directly using a clock and data line.
= Bit serial: The stored jobs can be selected directly using a clock and data line.
Switching between jobs is only possible when the current mode is set to Activated. Switching between jobs is
not possible in any other modes. Note that you must activate the option Job selection via digital inputs under

Job Management in order to execute job selection in this way.

You can also switch the active job by sending corresponding commands via the process interface.
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13.6.1 Binary job selection
For the device a maximum of four digital inputs are available for job selection.
It is possible to quickly switch between jobs 1 to 16 in this way.

The allocation of the levels to the selected job is as follows:

Binary job Binary job Binary job Binary job
selection — Bit |selection — Bit [selection— Bit |selection— Bit
0 1 2 3

Job 1 Low Low Low Low

Job 2 High Low Low Low

Job 3 Low High Low Low

Job 4 High High Low Low

Job 5 Low Low High Low

Job 6 High Low High Low

Job 7 Low High High Low

Job 8 High High High Low

Job 16 High High High High

NOTE

Please observe that this table relates to the configuration of the inputs as “active high”. If
you have configured an input as “active low”, you must invert the specified levels for this
input in the overview.

e
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13.6.2 Bit serial job selection

Wait Init Data transfer Wait
E ! ] ! ! : ! L

Job selection data _\< Bit 0 X Bit 1 X Bit 2 X Bit 3 X Bit 4 X Bit 5 X Bit 6 X Bit 7 )/
IN3
e e T T T T T

LT I A N AN AR S
Job selection clock
(IN2) <>l 1 I [ I

T1 T1

Signal applied to the input

min. max.
Retention time T, 10 ms 1,000 ms

For bit serial job switching, two digital inputs are required: digital inputs IN2 ("Bit serial job selection — Clock")
and IN3 (“Bit serial job selection — Data“). When inactive, high levels are applied to both lines. The levels of
the data line are set briefly to low and then returned to high to start the transfer.

The desired job number can then be transferred as a series of bits. The respective bits must be transferred
with the following levels on the data line:

Value Level on the data line
0 High
1 Low

As soon as a rising edge is detected on the clock line, the corresponding bit is read on the data line. The
status of the data line must be held constant for the result retention time T, and may only change when a low
level is set on the clock line.

When all 8 bits have been transferred in this way, the inactive state is restored.

We recommend that switching to the next bit on the data line should be done simultaneously with activation
of the falling edge on the clock line.

NOTE

This description applies when the parameters of the inputs are set to "active high”. If you
have configured an input as “active low”, you must invert the specified levels for these
inputs in the description.

You should also make sure that you have made the following settings for bit-serial job
selection:

e In Job selection you must set the source “Digital inputs”.
o For digital I/Os, the parameters for digital inputs 2 and 3 must be set as “Bit serial
job selection — Clock” or “Bit serial job selection — Data“.
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Transfer the desired job number in this manner.

Data to be transferred

Job 1 10000000
Job 2 01000000
Job 3 11000000
Job 8 00010000

Job 255 11111111

Example: Activation of job 5

You must switch the two digital inputs as follows to activate job 5:

Init 1 0 1 0 0 0 0 0
| ' : ‘ ' ; L i
Job selection data | I | i ! T T T T
(IN3) ] : F | : : : |
| | | | | I | |
| | | | | | | I
| | | | | I | |
Job selection clock
(INZ) | | | I |
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13.7 Alarm signal

The alarm signal is activated under the following conditions in parallel with the Pass/Fail signal of the
current image acquisition/analysis operation:

= Invalid trigger (trigger during image acquisition or job switching)

» Analysis aborted prematurely (output time exceeded)

= Error in job selection (invalid job number)

= Error at process interface

= FTP Alarm (An error occurred while transferring the images via the FTP client.)

If image analysis is not being performed at this time, the alarm signal is activated in parallel with the
Pass/Fail signal of the next image acquisition/analysis operation if an error occurs.

@

The alarm signal is activated immediately under the following circumstances and maintained until the next
trigger or until a successful job switch:

NOTE

This output time for the alarm signal is not necessarily the next (seen chronologically)
Pass/Fail signal if you are using the Camera Ready or Result valid signals.

= Job switching
o ifajob is selected that is not completely configured
o Iif ajobis selected that is not present

= Device activation
o if an active job was not selected at Power On
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14 Web interface

The device includes an integrated web server. This enables operation and reconfiguration (e.g. of machine
control) via the web browser. The web interface can be adapted to suit the application by configuring the 9
buttons for the main menu. Sub-functions and access rights for up to two user profiles can also be set.

In the web interface, you will be able to access the functions you have configured during job creation
(Configure interface — Web interface) and in the device menu (Device — Device settings — Configure web
interface / Functions).

NOTE

o It is possible, but not essential, to use the web interface at the same time as the
Application Suite.

v2.6.2 232/351 Baumer Optronic GmbH
Radeberg, Germany



Technical Documentation

:::::ggzz » Baumer VeriSens®

14.1 Supported browsers

The following browsers are supported:

e Internet Explorer® 8/9 (not under Windows CE 5.0)
e Firefox 3.6.28
e Firefox 13 and later

Cookies must be permitted.

0

NOTE

Information for users operating the web interface from WinCCflexible 2008 SP3 on
Windows 7 Embedded (Siemens panel):; Customers report requests for Internet
Explorer 7, even though Internet Explorer 9 is installed on Windows 7. The web interface
requires at least Internet Explorer 8 (see supported web browsers). If this happens,
please contact Siemens Support.

Due to differences in browser technology, there may be some difference in appearance between browsers.

NOTE

When using the web interface, ensure that security measures are in place to ensure that
unauthorised persons do not have access.

This could include restricting access from outside sources or using VPN connections.

Only connect the Vision Sensor to a maximum of two browsers at any one time.
Otherwise the web interface may not be displayed in its entirety.

NOTE
To use the web interface, you must activate JavaScript and Cookies!

Using pop-up blocker tools may result in the web interface not being correctly displayed.
In this case, deactivate the pop-up blocker!

Users of Windows Internet Explorers® must also activate the use of ActiveX. You will find
this setting under Tools > Internet Options > Security > Security level for this zone > Run
ActiveX controls and plug-ins.

If necessary, add the IP address of the device to the “Local Intranet” zone. You can find
this setting under Tools — Internet Options — Security — Local Intranet — Sites —
Extended.
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14.2 Connecting to the web interface

Launch a supported browser and enter the IP address of the device or the defined domain name into the
address bar.

|o

NOTE

You can find the current IP address for your device on the Info tab next the Help tab in the
Application Suite.

You can set the domain name under: Device — Device settings — Device name.

% 172.20.20.153

You have the option to log into the device as an operator or expert via the address line in your browser
(password assignment for user profiles: Device — Device settings — Access rights / Web interface).

NOTE

I o Please ensure the URL is encoded correctly when entering your password via the
browser!

http://[IP-address]/?user=[Profi|Operator] &password=[password]

e.g.

http://173.194.35.23/?user=Profi&password=goodPassword
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The following screen is displayed when the device is activated:

£) yS XF200M03WO6EP-36614712 (sba) - Mozilla Firefox
Chronik

Datei Bearbeiten  Ansicht Lesezeichen Extras Hife

| m Y5 XF200MO3WOEEP-36614712 (sba) + ‘

& 172.20.20.153

5: Job5.app

1,0 parts/s

@F Baumer

14 Bostbetors
Average content per 1003 r -

| 9S/2W1%
“ruten 15
| Cavordram — Y -
" 11g

i | SSVESTY

N s G S 4 Aoty —

1?5#56]‘

Click on the value to change the unit.

e Parts/ s — Parts/min — Parts/h
e OK (Parts — Percentage)
e NOK (Parts — Percentage)

Click on the picture to access the Settings.
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14.3 Device specific functions

The device specific functions that can be operated via the web interface are described below.

NOTE

o You can set the availability of settings options and the corresponding rights through:
Device — Device settings — Configure web interface.

Navigation
User profile
Back to start view (Only shown when user profiles
are activated)

) [SBA] VS XF200M03W10EP-0B674210 - Mozilla Firefox [=0(E3
Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hife

J J [SBA] S XF200MO3W10EP-08674210

(€& @ 172.20.20.9 e x ‘ [. Google ,O] 3 A

4: Etikett EN.app
Settings

‘I'.'lbertragen der Daten von 172,20,20.96...
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ﬂ Info and status

Device name

Device state

Device type

Firmware version

Serial number of the device

Ball Statistics

Name of job currently processing

Total number of checked parts

Number of parts marked good (OK)

Number of parts marked bad (NOK)

Number of alarms

All feature checks for the job with results (Number of OK/NOK)

@ Processing time

Device processing time in ms (Parts/s)
Processing time and results for current feature check

3% switch job

In this menu, you can change the active job. You can select any job on the

device.

The chosen job will activate immediately once selected.

E Defect images

In this dialog, you will see the currently saved error images. You can save
defect images in full resolution using your browser’s context menu.

gg Job management

Under job management you have the following options:

Copy job (Copy the job from one save location on the device to
another)

Delete job (Delete job from the device)

Access job (Download a job from the device to your computer)
Transfer job (Transfer a job from your computer to the device)
Job on Power on (Set which job should be active when the device
is switched on)

Change job name (Change the name of a job on the device)
Change job location (Save the job to a different location)

g Backup

Create backup on the PC
Restore from the PC

Create on the FTP server
Restore from the FTP server

!‘ Language

You can change the language here.

Once the language is selected, you can make sure this language is always
used by ensuring Device — Device settings — Configuration — Web
interface / Language settings functions / Save selection via web interface is

VeriSens®

ticked.
B Device Device-specific functions (provides access to all device-specific functions
via an additional menu level.)
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14.4 Job specific functions

The job specific functions that can be used via the web interface are described below. Corresponding
changes to the job are adopted and effective immediately.

The majority of feature checks support external teach-in, which can be triggered in the web interface by
reconfiguring using the Teach button.

External teach-in must be activated during parameterisation of the relevant feature check in the Application

Suite.
NOTE
You can set the availability of settings options and the corresponding rights for the feature
check under:
Configure interface — Web interface tab
Navigation

= v X O] Vs

Display the live
Apply settings and go image if image Trigger external
Cancel B .
back acquisition is teach-in
controlled via triggers

Back

NOTE

The external teach-in triggered using the Teach button can also no longer be cancelled
using the Cancel button!

ATTENTIONI!

The live image function puts the device into "free running" mode, i.e. it runs without the
external trigger signal. Please be aware of the effects this may have on later processes.

A The user level required to access the live image display can be configured under:

Device settings — Configuration — Web interface/Functions
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Extras Hilfe
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Ubertragen der Daten von 172,20,20,96...
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14.4.1 Image acquisition

Technical Documentation
VeriSens®

Function

Icon

Adjustable parameters

Image acquisition

Exposure time
Amplification
Edge sharpness
Gamma correction
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NOTE

|@

The web interface does not support chained position tracking.

Function Icon

Adjustable parameters

Part location on
contours

Teach area
Search area
Conformity
Contrast
Maximum rotation
External Teach

Part location on
edges

Field of view edge A
Field of view edge A2
Field of view of edge B

Part location on

Field of view circle
Field of view edge for rotation

circle
Field of view
Part location on r . | Conformity
text line l
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14.4.3 Geometry

Function Icon Adjustable parameters
e Field of view edge/circle A

_ \—} e Field of view edge/circle B
Distance l!_‘ e Distance
e External Teach
e Field of view circle
— ¥ e Distance to the center
Circle L. ‘ e Circle diameter
T e Roundness
e External Teach
e Field of view edge A
] e Field of view edge B
Angle l_‘_‘ e Angle of the corner

e External Teach

e Field of view edges

‘/‘ e Number of edges
Count edges e External Teach

e Field of view
EEeR e Rotation

Point position !_’i‘—‘ e Position X

e PositionY

e External Teach
e Field of view
Edge ‘ uu ‘ e Number of distances
characteristics

14.4.4 Feature comparison

Function Icon Adjustable parameters

e Field of view
Count contour ‘G&
points

¢ Number of contour points
e External Teach

e Field of view

Contour \ & ‘ e Conformity
comparison e Tolerance
e External Teach

e Field of view

" e Color deviation (in AE
Color identification ‘c‘ ( )
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Brightness

Field of view
Brightness
External Teach

Contrast

Field of view
Contrast
External Teach

Area size

Field of view
Area

Color

Binary threshold
External Teach

Area size (color)

Field of view
Area
Target color

Color positioning

Fields of view
Target color

Count areas

Field of view

Number of areas
Color

Binary threshold
Areas filter: Minimum
Areas filter: Maximum
External Teach

Count areas (color)

Field of view

Number of areas
Areas filter: Minimum
Areas filter: Maximum
Target color

Field of view
, - Deviation
Pattern comparison “l:
Field of view
Pattern match “ I:‘ Deviation
(color)
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14.4.5 |dentification

Function Icon Adjustable parameters

e Field of view

e Expected code

e Type of code

e Parameter set

e Bar width: Minimum

([T
e Polarity

e Minimum contrast
¢ Rotation tolerance
e External Teach

o Field of view

e Expected code

e Type of code

e Parameter set

e Polarity

e  Minimum contrast
¢ Recognition

e External Teach

Matrix code IE

e Field of view

e Expected

e Mode

e Color
Text l T ‘ e Threshold

e Change character density
e External Teach
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14.5 Functions selectable via the address bar
14.5.1 Language selection

The web interface will automatically launch in the same language as your operating system. However, you
can change the language via the address bar of the browser.

Web interface in German:
http://[IP-address]/?lang=de

Web interface in English:
http://[IP-address]/?lang=en

Web interface in French:
http://[IP-address]/?lang=fr

Web interface in Spanish:
http://[IP address]/?lang=es

Web interface in Chinese:
http://[IP-address]/?lang=zh

14.5.2 Scaling down the transferred image

To increase the image refresh rate in the web interface, you can scale down the image before transferring it
(binning). The binning parameter can be combined with all of the other access options for the web interface.
Image in its original size

http://[IP-address]/?binning=none

Image scaled down to half of its original height and width (default setting)
http://[IP-address]/?binning=2x2

Image scaled down to quarter of its original height and width
http://[IP-address]/?binning=4x4
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14.5.3 Live image

View the live image in the full browser window via the browser’s address field. If the device is activated,
graphical primitives will be displayed.

http://[IP-Address]/?livelmage

€ @ 172.20.20.153/7lveImage < | (29~ 2l &

Ubertragen der Daten von 172.20.20.153...
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Access defect images via the browser’s address field. You can save defect images in full resolution using

your browser’s context menu.

http://[IP-Address]/?defectImages

other access options:

http://[IP-Address]/?errorImages

7
./

=i

update defect images

delete defect images

Defect images

[»3 ~ Google 7 ‘ ﬁ

04.12.2013 09:33:32.989

04.12.2013 09:33:32.387

Defect images 1 -6

04.12.2013 09:33:32.788

04.12.2013 09:33:32.187

Page 1/6

04.12.2013 09:33:32.588

04.12.2013 09:33:31.986
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14.5.5 Static images
You can access a single image without displaying the feature checks using the address field of the browser:

http://[IP-Address]/live image.bmp

€ @ 172.20.20.153/live_image.brip C | |38~ soodl el
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You can also display a single image showing the feature checks using the address field of the browser:

http://[IP-Address]/live image.bmp?results=1

6 172.20.20.153/live_image.bmp?results=1 c '.' - g J- ﬁ
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14.5.6 Setting the display screen

By default, the current image is refreshed as quickly as possible. If you want a constant image refresh rate,
say to reduce network traffic, you can change this rate using a parameter on opening the web interface:

http://[IP-address]/?refreshTime=t

The cycle time t is specified in milliseconds. A value of 0 means that the images are to be transferred as
quickly as possible.

If display errors result when using a fixed image refresh rate, please increase the cycle time value.

NOTE

It is possible that the device is transferring image data via the web interface while
simultaneously being linked to an Application Suite. In this case, the image data are
preferably transferred to the Application Suite with the image frequency on the web
interface being correspondingly reduced.

You can check in the Status area whether the device is linked to an Application Suite.
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15 Communication via the process interface (model-dependant)

This chapter provides an overview of the process interface of the device.

15.1 Process interface via TCP/UDP (model-dependant)

15.1.1 Configuration of the Ethernet interface
The device is integrated via the process interface using an Ethernet connection and pre-configured port 23
(“Telnet”). For this purpose, connect the device with your machine and set the parameters, in particular the

configuration of the IP address, using the Application Suite.
You can change the parameters under: Device — Device settings — Process interface.

The following parameters are also required to control the logical transfer of the process data:

Parameters Description Values
Result Time of result transfer On request
Continuous
Receive timeout Maximum duration between two 10 - 2,000 ms
characters
Connection timeout Maximum time between two received Deactivated
commands 1 - 3,600s

The transfer of the datagrams can occur at two different times:

= The Vision Sensor transfers the datagrams on request, i.e. as a response to the command “GD*.
This mode is designated “Polling mode”.

= The Vision Sensor transfers data continuously after each image has been transferred.
This mode is designated “Continuous mode”.

NOTE

The connection timeout will in principal (depending on the duration of the process) not be
reset, or not be reset at the correct time, for the following commands:

- Command GB (backup of the device)
- Command GF (retrieve individual pieces of data from the device)
- Command Gl (retrieve an image)
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15.1.2 Protocol structure — Ethernet
C d P, 1

S & Ei-a
After you have established a connection with the device via the set port, you can request data from the

device or transfer commands. To do this, you may use the device protocol. This consists of a 2-byte
command code followed by the parameters and the actual data.

The datagrams may also be terminated with the following control characters:

= <CR> (Hex: 0D, Escape sequence: \r)

=  <LF> (Hex: 02, Escape sequence: \n)

=  <CR><LF> (Hex: 0D 0a, Escape-Sequence: \r\n)
= without

15.2 Process interface via RS485 (model-dependant)

You can communicate directly with the device via an RS485 connection. You can also use a gateway, which
must be connected to the RS485 connector on the device, to communicate using the PROFINET protocol.

15.2.1 Configuration of the RS485 interface
The integration of the device via the process interface is made with an RS485 connection. To do this,
connect the device to your machine using the pins provided and configure the RS485 parameters using the

Application Suite.

The following parameters are available with which the physical transfer is controlled:

Parameters | Description Values

Baud rate Transfer speed 9600, 38400, 57600,115200, 230400 bps
Parity Control of the parity bit none, even, odd

Data bits Number of bits per character 8

Stop bits Number of stop bits as end code |1

The following parameters are also required to control the logical transfer of the process data:

Parameters Description Values
Device number Address in the bus protocol 1-254
Protocol Protocol type Point-to-point

Bus without checksum
Bus with checksum

Result Time of result transfer On request
Continuous
Receive timeout Maximum duration between two 10 — 2,000 ms
characters
Response delay Duration between reception of a Min: 0 — 2,000 ms
command and transmission of the Max: 500 — 10,000 ms
response

The transfer of the datagrams can occur at two different times:
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= The Vision Sensor transfers the datagrams on request, i.e. as a response to the command “GD*.
This mode is designated “Polling mode”.

= The Vision Sensor transfers data continuously after each image has been transferred.
This mode is designated “Continuous mode”.

15.2.2 Protocol structure — RS485
Two means of data transfer are available for the operation of the process interface:

= Point-to-point protocol This protocol is a shortened form of the bus protocol. It provides no means of
addressing or verification with a checksum. This protocol is suitable when fast reaction times and low
data volumes are concerned and transfers are verified by other means.

= Bus-Protocol
This protocol permits up to 254 devices to be accessed on one RS485 bus. Communication security
is ensured by the use of synchronization signals and an optional checksum. The formatting of the
data is a so more strictly defined in this protocol, simplifying further processing.

Point-to-point protocol:
Command Parameter
2 Bytes 0-12 Bytes Bata 5?

The point-to-point protocol consists of a 2-byte command designator followed by the parameters and the
actual data. No control codes are used. Synchronization can be achieved using receive timeout.

Bus protocol:

With checksum

{ Length Device number Command Parameter Data Checksum }
1 Byte 4 Bytes 2 Bytes 2 Bytes 4 - 12 Bytes 2 Bytes 1 Byte

- >
Max. 64 kBytes

Without checksum

[ Length Device number Command Parameter Data ]
1 Byte 4 Bytes 2 Bytes 2 Bytes 4 - 12 Bytes 1 Byte

- >
Max. 64 kBytes

If you wish to transfer more than 65,535 bytes, e.g. jobs, you can extend the length to 8 bytes (sufficient for
2% bytes). This changes the start and end codes:

With checksum
( Length Device number Command Parameter Data Checksum )
1 Byte 8 Bytes 2 Bytes 2 Bytes 4 - 12 Bytes 2 Bytes 1 Byte

Without checksum

< Length Device number Command Parameter Data >
1 Byte 8 Bytes 2 Bytes 2 Bytes 4 - 12 Bytes 1 Byte

This protocol has a defined format:
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Hex

Element Size Meaning

{11 1 byte These codes are used for synchronization of the transfer.

(/<
If you specify the length in 4 bytes, use the code “{* (datagram
with checksum) or “[* (datagram without checksum).
If you specify the length in 8 bytes, use the code " ("(datagram
with checksum) or ">" (datagram without checksum).

Length 4 or 8 bytes ASCII- | The length is equivalent to the number of transferred bytes

from the device number (inclusive) to the end of the data, i.e.
without any checksum.

If the datagram exceeds a length of 65,535 bytes and you
require 8 bytes for the length, you must use the start code “(“ or
l(<"-

Device number

2-byte ASCII hex

Each connected device has its own device number in a range
from 1 (,01%)-254 (,FE"). Number O is reserved to address the
bus master (PLC, PC ...).

Device number 255 (“FF”) can be used to send commands to
all connected devices simultaneously.

Command 2 byte Command designation

Parameters 4-12 bytes Each command has a parameter block at least 4 bytes in
length, some of which remain unused.

data variable Optional data section, which may contain result or job data.

Checksum 2-byte ASCII hex The checksum is produced by linking all characters beginning
with the device number to the end of the data byte for byte with
XOR.
The checksum must only be specified if the start code “{* or “(*
is used, otherwise this entry is omitted.

} 1] 1 byte These codes are used as the end codes of the command

) > blocks.

If you specify the length in 4 bytes, use the code "} " (datagram
with checksum) or “1“ (datagram without checksum).

If you specify the length in 8 bytes, use the code ") "(datagram
with checksum) or ">" (datagram without checksum).

The following section is used to calculate the checksum:

{/( Length
1 Byte 4 or 8 Bytes

Device number
2 Bytes

Command
2 Bytes

Parameter
4 - 12 Bytes

Checksum }/)
2 Bytes 1 Byte

o S S

Contribution to checksum

If you use the RS485 bus protocol (device number: 6), the formats change as follows:

Example (Retrieve the last feature check)
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NOTE

|

You can set the structure of datagrams for input and output via the process interface
during job creation under Configure interface.

{ looJols] 0] 6| c | D ]olojolo] 0|5 ] }
StartlLength [Device |[Commanjunused |ChecksulEnd
8 byte |No. d m
Retrieve a result
{ lolo]1]6] 0 [ 6 [R | D [o]o]o]E }
StartlLength |[Device [Respon [Length [Start Result Result Brightnes|End ChecksulEnd
22 byte No. se 14 byte (data Intensity 1 | |s data m
Intensity
1
Response datagram
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15.3 General Information

15.3.1 General description of data formats

It is important to distinguish between primitive data types (integers, floats, text) and composite data types
(integer points, float points, lists) as well as the format of the corresponding data type (ASCII-dec, binary,
ASCII-2 decimal places).

15.3.1.1 Integer

This data type is a whole number value and can also be negative.

Example: 234

Format Text representation Transferred value (process interface)
ASCII-Hex “‘EA" \45\41

ASCII-Dec ,234" \32\33\34

Binary cannot be represented \00 \00 \00 \EA

15.3.1.2 Float

This data type is a floating value and can also be negative.

Example: 10.02

Format Text representation Transferred value (process interface)
ASCII (2 decimal places) |,10.02“ \31\30 \2E \30\32
ASCII (Exponent) “+1.002E+01* \2B \31\30 \30 132 \45\2B \30\30 \31
Decimal ,10¢ \31\30
Binary (Little Endian) cannot be \EC \51\20 \41
represented
Binary (Big Endian) cannot be \41\20\51 \EC
represented
15.3.1.3 Text

This data type can contain both printable and non-printable characters.

Example: “MHD*

Format Text representation Transferred value (process interface)

ASCII “MHD* \4D \48 \44

Binary “MHD* \4D \48 \44
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15.3.1.4 Composite data type: Integer

This composite data type is formed of two integer values, the x-coordinate and the y-coordinate.
Available format: Analogue integer

Display: x-coordinate <separator> y-coordinate

Example: Value: (234, 123), Separator: ,,;*

Format Text representation Transferred value (process interface)
ASCII-Hex “EA;7B" \45\41\3B \37 \42

ASCII-Dec »234;123" \32\33 134 \3B\31 132133

Binary cannot be represented \00 \ 00 \00 \EA\3B \00\ 00 \00 \7B

15.3.1.5 Composite data type: Float-Point

This composite data type is formed of two float values, the x-coordinate and y-coordinate.
Available format: Analogue float

Display: x-coordinate <separator> y-coordinate

Example: Value: (234.02, 123.03), Separator: ;"

Format Text representation Transferred value (process interface)

ASCII (2 decimal ,234.02;123.03" \32\331\34 \2E \30 \32\3B \31 \32\33 \2E

places) \30\33

ASCII (Exponent) “+2.3402E+02;1.2303E+02" | \2B \31 \30 \30 \32 \45 \2B \30 \30 \31

Decimal ,234;123" \31\30

Binary (Little Endian) cannot be represented \1F \05 \6A\43\3B \5C \OF \F6 \42

Binary (Big Endian) cannot be represented \43 \6A\05 \1F \3B \42 \F6 \OF \5C
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15.3.1.6 Composite data type: List

This composite data type is a list of values of arbitrary type.

Available format: analog used data type

Represented as: number <separator> <1. value corresponding data type> <separator><2. Value

corresponding data type><separator>...<separator><last value corresponding data type>

Example: (data type integer):
Values: (123,234,245), Separator: ,,;"

Format Text representation | Transferred value (process interface)

ASCII-Hex ,03;7B;EA;F5" \30\33\3B \37 \42 \3B \45 \41 \3B \46 \35

ASCII-Dec »3;123;234;245" \33\3B \31 132133 \3B \32 133 134 \3B \32 \34 \35

Binary cannot be \00 \00 \00 \03 \3B \00 \00 \00 \7B \3B \00 \00 \00
represented \EA\3B \00 \00 \00 \F5

15.3.2 Numeric values in commands

Various commands require numeric values as parameters or return numeric values. For example, when
switching the current job, the corresponding job number must be specified and the new job number is
returned in the status datagram.

NOTE

0 Numerals are always entered as ASCII Hex information in the command data. Observe
that the Hex values must be specified in upper case letters!

For example, the Hex numbers below result from the following values:

Value 2-byte ASCII hex 4-byte ASCII hex
1 01 0001
10 0A 000A
100 64 0064
255 FF 00FF
1000 - 03E8
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15.3.3 Conversion Table Decimal — Hexadecimal «— Character

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char
00 00 NUL 32 20 SP 64 40 @ 96 60 )
01 01 SOH 33 21 ! 65 41 A 97 61 a
02 02 STX 34 22 “ 66 42 B 98 62 b
03 03 ETX 35 23 # 67 43 C 99 63 C
04 04 EOT 36 24 $ 68 44 D 100 64 d
05 05 ENQ 37 25 % 69 45 E 101 65 e
06 06 ACK 38 26 & 70 46 F 102 66 f
07 07 BEL 39 27 ' 71 47 G 103 67 g
08 08 BS 40 28 ( 72 48 H 104 68 h
09 09 HT 41 29 ) 73 49 I 105 69 i
10 0A LF 42 2A * 74 4A J 106 6A j
11 0B VT 43 2B + 75 4B K 107 6B k
12 oC FF 44 2C , 76 AC L 108 6C I
13 oD CR 45 2D - 77 4D M 109 6D m
14 OE SO 46 2E . 78 4E N 110 6E n
15 OF SI 47 2F / 79 4F O 111 6F o]
16 10 DLE 48 30 0 80 50 P 112 70 p
17 11 DC1 49 31 1 81 51 Q 113 71 q
18 12 DC2 50 32 2 82 52 R 114 72 r
19 13 DC3 51 33 3 83 53 S 115 73 S
20 14 DC4 52 34 4 84 54 T 116 74 t
21 15 NAK 53 35 5 85 55 U 117 75 u
22 16 SYN 54 36 6 86 56 \% 118 76 v
23 17 ETB 55 37 7 87 57 W 119 77 w
24 18 CAN 56 38 8 88 58 X 120 78 X
25 19 EM 57 39 9 89 59 Y 121 79 y
26 1A SUB 58 3A : 90 5A Z 122 7A z
27 1B ESC 59 3B ; 91 5B [ 123 7B {
28 1C FS 60 3C < 92 5C \ 124 7C |
29 1D GS 61 3D = 93 5D ] 125 7D }
30 1E RS 62 3E > 94 5E A 126 7E ~
31 1F us 63 3F ? 95 5F _ 127 7F DEL

Example: Command GB — access device backup

Command
Char | & B 0 0 0 0
Dec 71 66 | 48 | 48 | 48 | 48

Hex Ox47 | 0x42 | 0x30 | Ox30 | Ox30 | 0x30

Response

Dec 82 66 48 48 48 48 48 48 48 52 70 54 49 54

data
Hex 0x52 | Ox42 | 0x30 | Ox30 | Ox30 | Ox30 | Ox30 | Ox30 | Ox30 | Ox34 | Ox46 | O0x36 | Ox31 | 0x36
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15.3.4 Receive timeout

Ready for new data

/
7
- ey /
Data received —
-
T
Signal Duration
min. max.
Receive timeout T4 10 ms 2000 ms

If errors occur in the communication, receiving is terminated after a defined time. The data received to this
point is then discarded. The possible error causes may be:

= The cable was unplugged or mechanically damaged during the transfer.

= Transmission of the data was prematurely terminated due to a technical fault.

= An error occurred in the transfer of the length information, so that the information is incorrectly
transferred. The device then presumes an incorrect overall length of the data.
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15.3.5 Response delay

Data received
Busy
> P
T2 T4
g
T, |
- >
T; :
Signal Duration
min. max.
Response time T, 0ms max. {T,, T3} + T,
No further commands must be transferred during
this time!
Reaction time T, | Ethernet 1ms 5ms
RS485 1ms 5ms+25ms per
(model-dependant) 128 bytes of data
Response delay Tj T, 10,000 ms
Transfer time T, Dependent on the transfer parameters and the length of
the data

The transfer of the data begins not before time T, or the value set by the user.

If the time of the maximum response delay is exceeded without data being transferred, the possible
response is discarded and you can transfer further commands.

Please observe that the received command will be processed in any case, even if no response datagram has
been transferred due to the elapse of the maximum response time! For example, it is possible that this time
could be exceeded when switching the active job. In this case, you will receive no confirmation, although the
active job has been changed. If necessary, query the device status if you have received no confirmation.
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15.4 Available commands for TCP / UDP / RS485
15.4.1 CS command —reset statistics

This function enables you to reset the statistics for individual jobs.

Example

Structure of the command PLC ™ device
Command Parameters

C S 0 0 0 0
Clear 4-byte ASCII hex
Statistics Job number

0000 = active job
0001 — 0010 = Job number 1-16
0011 — OOFF = invalid

Structure of the Response PLC4= device

Response
R C 0 0 0 0

Response 4-byte ASCII hex

Statistics Job number

Cleared
0000 = active job
0001 - 0010 job number 1-16
0011 — OOFF = invalid
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15.4.2 Command GB — access device backup

This function enables you to access a backup of the device or the job as well as the device settings.

Example
Structure of the command PLC ™ device
Command | Parameters
G B 0 0 0 0
Get 0000 = Backup with firmware
Backup 0001 = Only jobs and device settings
Structure of the Response PLC4= device
Response
Response 4-byte ASCII hex 8 Byte ASCII-Hex data length data
Backup Parameters of the GB- (32bit)
command For errors, the length is O
Error messages:
FO01 = Device is not
deactivated
FO04 = Backup has already
been called
F008 = Password protection
activated
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15.4.3 GD command —retrieve last result

This function enables you to retrieve the result of the last feature check.

NOTE

o You can set the content of the datagram for output via the process interface during job
creation under Configure interface — Output process interface.

Example

Structure of the command PLC ™ device
Command Parameters

G D

Get Data none

Structure of the Response PLC4= device

Response
R D 0|0|0|O
Response | 4-byte ASCII data
Data hex
Length of the
result data
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Parameters of the “RD” datagram response

The datagram contains the results of the last image analysis.

|

NOTE

You can set the content of the datagram for output via the process interface during job
creation under Configure interface — Output process interface.

Option: Time stamp

Start token Acquisitiontime Separator
ms _l
Option: Overall result
Result Alarm
P prass / "F'ail "Alarm /" " Separator —l
Option: Overall statistics
Statistics Statistics Statistics
- Total Separator OKs Separator 1 i Separator
Start token Data
> Value 1 Value 1 Separator
Start token Data
> Value2 Value 2 Separe =
~ Start token Data End token
Value n Value n

The time stamp in the datagram consists of 8 ASCII characters which specify the number of milliseconds
since the system start of the device as a hexadecimal number. This value reverts from 4,294,967,295 ms to
the value 0 ms after about 49.7 days.

Numbers in datagrams can be represented in different ways:

Representation
ASCII decimal

Description

Decimal notation of the number.

Negative numbers are represented with “-”.

,123%, ,78", 89", ,-123"

Hexadecimal notation of the number.

Negative numbers are represented as a complement.

“7B”, “4E”, “59”, FF85

Binary output of the number.

Measured value 123: Characters output 0x00, 0x00, 0x00, 0x7B

ASCI| hexadecimal

Binary
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NOTE

o In ASCII decimal, the sign is included in the length. For example, if a length with the value
of 4 is set, this results in a range of values from —999 to 9999.

Example for the transfer of result data

The configuration of the datagram is set as shown in the illustrations:

Timing digital IjOs ] Occupancy of digital IfOs J Output process interface [Input process interface J

Start: i»sT \ Separator: \, ' End: \'ET \ | Preview: ](ﬁesu-lé oﬁiy ~;J
Active  Feature Yalue Start Format Min. length l | STP ,R125ET

1 Ergebnis Total result B

2 Brightness 1 Result 0

< Brightness 1  Brightness ASCIIDeci 0

The response from the device would be:

Structure of the Response PLC4= device

Response
R D 0| 0|0 |E
Response 4-byte ASCII Start Result Result Brightnes | End
Data hex data Brightnes S data
Length of the S
result data

Each sensor task’s result is represented within 1 Byte. The inspection result is described by "P" (result OK)
or "F" (result NOK).

An interpretation of this datagram produces:

The overall result of the last image analysis was OK. In the field of view for the "brightness" feature check,
the measured value is defined as 125. The individual result for this feature check was also OK.

Each feature check can produce a range of parameters, which you can find in the description of the current
feature check.
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15.4.4 GF command — access individual data on the device

This function enables you to access individual data on the device.

Example

Structure of the command PLC ™ device
Command Parameters

G F 0 0 0 0
Get File 0000 = List of all jobs

01nn = Retrieve job
(nn 2 byte ASCII-Hex Job number)

02nn = Call a job using the job name
(nn:2-byte ASCII hex length of the file name + file name)

0300 = Access Logging

Structure of the Response PLC4= device

Response
Response | 4 bytes 2 bytes ASCII hex: Error | 2 bytes 8 bytes ASCII hex s
File ASCIl-hex, | code ASCII hex Length of the following | ®
mirrored 00 = no error Reserved data
parameters occurred
of the GF 01 =is not in Setup-
request or IDLE- mode
02 = File not found
04 = last file still being
retrieved
FF = internal error
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15.4.5 Gl command - access an image (only via Ethernet)

This function enables you to access live images and defect images with and without the field of view.

Example

Structure of the command PLC ™ device

Command | Parameters
GetImage | 2-byte ASCII hex 2 byte ASCII hex
00 = Live image image number
01 = Live image with
field of view 00 = Last image,
80 = Fault image 01 = penultimate
81 = Fault image with | image,
field of view 02=...

Structure of the Response PLC4= device

Response

Response | 2-byte ASCII 2-byte ASCII 8-byte ASCII hex Image

Image hex hex Length of the image data data in
00 = Live Image number the format
image BMP
80 = Fault
image
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15.4.6 GM command - access information about the device
This function enables you to access information about the connected device.
Example
Structure of the command PLC ™ device
Command | Parameters
G M 0 0 4 0
Get Model | 4 byte-ASCII hex
Information
Access single elements
0001 = Device type
0002 = MAC address
0004 = Serial number
0008 = Firmware version
0010 = Hardware version
0020 = Device name
0040 = Manufacturer
0000 = All (in the order given above)
Structure of the Response PLC4= device
Response
R M 0 0 4 0 0 0 1 4 Baumer Optronic GmbH
Response | 4-byte ASCII hex 4 byte-ASCII hex data
Model mirrored parameters of the | For each element:
Information | GM request Length of the result data
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15.4.7 GP command - access the current configuration of the SP command

This function allows you to read out the current values that can be changed using the SP command (set
parameters for feature checks).

This is useful, for example, if you wish to read out the expected value for the "Barcode" / "Matrixcode" via the
controller.

Example

Structure of the command PLC ™ device
Command Parameters

G P
Get none
Parameter

Structure of the Response PLC4= device
Response
R G 0 0 0 8 1|/5|.]0|2]|.]1]|4
Response | 4-byte ASCII hex data
Get
Parameter | Length of the result data The content of the data corresponds
with the expected values currently
set for the feature check
e.g. a date, or a combination of
expected values for different feature
checks
NOTE
You can set the content of the datagram for output via the process interface during job
creation under Configure interfaces — Output process interface.
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15.4.8 GS command - request status

This function enables you to access current status information for the device.

Example

Structure of the command PLC ™ device
Command | Parameters

G S

Get State none

Structure of the Response PLC4= device

Response
R S 0 0 8 5
Response | 4-byte ASCII hex 4-byte ASCII hex
State Status Number of the active job

Parameters of the “RS” command — Current status information

The current status information consists of 8 characters, of which the first 4 characters describe various states
in a bit mask and the other 4 characters contain the current job number.

Bits
3 12 1 0 3 12 |1 10
1. Status (ASCII) 2. Status (ASCII)
isiti Job Job Job
Internal | Backup | Backup | Backup [Acquisition
: Trigger Update Update Update
error OK Error Active possible oK Erroe AGtie
3. Status (ASCII) 4. Status (ASCII)
Mode Mode Mode Mode |Acquisition|Acquisition g ro'_tocol Protocol
Run Mode Test Mode Setup Recovery continuously |External trigger| oadgn::us Polling Mode
1. Job number (ASCII) 2. Job number (ASCII)

Number of active job

3. Job number (ASCII) 4. Job number (ASCII)

Number of active job

When a job is being transferred via the process interface, the current status of this action can be queried by
the PLC. The corresponding bit “Job update active” is set during the data transfer period. This bit remains set
until the job has been completely transferred and stored or an error has occurred. The success of the action
can then be assessed by the corresponding bits “Job update — OK” and “Job update — error”. These flags are
retained until the next transfer of a job.

If the sensor is in Activated mode, the current job number is entered in the datagram. 0000 is entered here
in all other operating modes.

Here are two examples of possible states of the device:
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Character string Meaning
|0 | 0 | 8 | 5 | 0 | 0 | 1 |A| 0 0 8 5 Current inspection mode: Activated
0|0|0|0 0|0|0|0 1|0|0|0 0|1|0|1 Acquisition: External trigger

Protocol: Polling mode

Active job: 26 (Hex: 1A)

|0 | 0 | 2 | 9 | 0 | 0 | 0 | 0| 0 0 2 9 Current inspection mode: Configuration
0|0|0|0 0|0|0|0 0|0|1|0 1|0|0|1 Acquisition: Continuous

Protocol: Polling mode

Active job: -
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15.4.9 SJ command - change to a different job
This function enables you to change to a different job.

To use this function, you must first activate the option Command SJ via process interface in the device
settings.

Example

Structure of the command PLC ™ device
Command Parameters

S J 0 0 1 A
Switch Job | 4-byte ASCII hex

desired job number

Structure of the Response PLC4= device

Response
R S 0 0 8 5
Response 4-byte ASCII hex 4-byte ASCII hex
State Status Number of the active job

NOTE

o Further explanation of the parameters of the RS response can be found under “Request
status (GS / RS)".
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This command enables you to change the operating mode for the device as well as the parameters for data
exchange.

Example

Structure of the command PLC ™ device

Command

Parameters

S

M

M R

Switch
Mode

2 byte-ASCII hex
Mode

DC = Data transfer — Continuous Mode

The result data is autonomously transferred via the process interface after
each analysis in Activated mode. You must also set the "Activate outputs”
parameter during job testing.

DP = Data transfer — Polling Mode
In Activated mode and in Configuration mode, the result data is only
transferred after the GD command has been received.

MR = Mode switch — Modus Run

The device is activated.

Data is only transferred autonomously if the Continuous mode is activated
as described above.

MS = Mode switch — Configuration mode
The device is switched to Configuration
No result data is transferred.

For Ethernet only

CC = Command delimiter — Carriage return
Data packets from the process interface are terminated using <CR>
(Hex: 0D, Escape sequence: \r)

CL = Command delimiter — Line feed
Data packets from the process interface are terminated using <LF>
(Hex: 02, Escape sequence: \n)

CB = Command delimiter — Both carriage return + line feed
Data packets from the process interface are terminated using <CR><LF>

CN = Command delimiter — No sequence
Data packets from the process interface are not terminated using a
sequence
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Structure of the command PLC ™ device

Command | Parameters

S M M R
Switch 2 byte-ASCII hex
Mode

Mode
For RS485 only
Point-to- Bus
point protocol
protocol
PP PP Protocol mode — Point-To-Point
Changes the employed protocol to point-to-point protocol
PB PB Protocol mode — Bus without checksum
Changes the used protocol to bus protocol without checksum
PC PC Protocol mode — Bus with Checksum

Changes the used protocol to bus protocol with checksum

Structure of the Response PLC4= device

Response
R S 0 0 8

Response | 4-byte ASCII hex 4-byte ASCII hex

State Status Number of the active job
NOTE
Further explanation of the parameters of the RS response can be found under “Request
status (GS / RS)”.
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15.4.11 SP command - set parameters for the feature checks
This function enables you to set the expected values for the feature checks.

The expected values are set temporarily and remain valid until the device is restarted or switches to
parameterisation mode.

To save it long term, activate: Device — Device settings— Job selection / Teach — Save changed
parameters from external Teach or process interface command XX to device...

NOTE

You can set the content of the datagram for output via the process interface during job
creation under Configure interface — Output process interface.

NOTE

When setting the exposure time for the job, the "Camera ready" sighal must be active
before the next image can be acquired.

Start token

Start token Data
Bt Value 1 Value 1 Separator ]

Start token Data
1 Value2 Value 2 Separator: I
L] Start token Data End token

Value n Value n
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Example

Structure of the command PLC ™ device
Command Parameters

s | P |} O} O | O | 8 |2|7|.]0|3|].|2|0|1)|4

Set 4-byte ASCII hex data
Parameter | Length of the result data

e.g. a date, or a combination of
expected values for different feature
checks

Structure of the Response PLC4= device

Response
R P 0 0 0 0
Response 4-byte ASCII hex 4-byte ASCII hex
Parameter | Status Error position
0000 =0OK
0001 = defective data
in data packet
0002 = device not in
RUN mode
0003 = value range
exceeded
0004 = no datagram
defined in job
other = internal fault
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Timing diagram for SP and TE commands

The SP and TE commands can be sent at any time and are buffered. The system simultaneously sets a flag
to prevent further images from being acquired.

This means that all processes currently running are completed before a new one is triggered.

Example 1 (sequential processing)

All processes are completed up to result output 1. SP/TE then becomes effective.

SP / TE command <P

Trigger permitted

Triqger A XXX
Image acquisition
Image processing
Result

Value stored <1 ms

N(O|O A WIN|(F-

Q000 009
=

Example 2 (overlapped, clocked processing)

The command comes after the second trigger — all processes up to trigger 1 and trigger 2 are completed,
SP/TE become effective after result 2.

1 SE /| TE command <@
2 | Trigger permitted
3 [ Trigger o AXXOXXIOXN
4 | Image acquisition o | M
5 | Image processin
6 Res?JIt i : © ﬂ[ : E 5 E
7 | Value stored <1 ms (4] g
1 2
o |
0 [1]
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15.4.12 TE command — use next image for external teach

This function enables you to use the next image for an external teach-in. However, image acquisition will not
be triggered.

The function is set temporarily and remains valid until the device is restarted or switches to parameterisation
mode.

To save it long term, activate: Device — Device settings— Job selection / Teach — Save changed
parameters from external Teach or process interface command XX to device...

Structure of the command PLC ™ device
Command Parameters

T E

TEach none
Image

Structure of the Response PLC4= device
Response

R T

Response
Teach

Timing diagram for SP and TE commands

The SP and TE commands can be sent at any time and are buffered. The system simultaneously sets a flag
to prevent further images from being acquired.

This means that all processes currently running are completed before a new one is triggered.

Example 1 (sequential processing)

All processes are completed up to result output 1. SP/TE then becomes effective.

SP / TE command
Trigger permitted
Trigger

Image acquisition
Image processing
Result

Value stored <1 ms

N[OOI IWIN(F

Q000 0Q
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The command comes after the second trigger — all processes up to trigger 1 and trigger 2 are completed,
SP/TE become effective after result 2.

1 | SP/TE command <@
2 | Trigger permitted
3 | Trigger (1) —DDDDDD\_
4 | Image acquisition o | [
5 | Image processing o 7] [2] T
6 | Result
7 | Value stored <1 ms (4] L gy ———
(5] I ]
o ]
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15.4.13 TR command - request image acquisition and response datagram
This function enables you to immediately trigger image acquisition and request a response datagram if

required (the trigger delay remains in effect). The response datagram will only be sent if the result is
automatically sent following image evaluation and if the data is defined.

Example

Structure of the command PLC ™ device
Command Parameters

T R

TRigger none
Image

Structure of the Response PLC4= device
Response

R D 0|0]|O0]|E
Response | 4-byte ASCIl hex | data

Data
Length of the
result data
NOTE
Further information on the composition of the datagram can be found using the command
"Retrieve last result (GD / RD)".
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15.4.14 Tl command - trigger immediately

This function enables you to immediately trigger image acquisition and request a response datagram if
required (any configured trigger delay is ignored). The response datagram will only be sent if the result is
automatically sent following image evaluation and if the data is defined.

Example

Structure of the command PLC ™ device

Command Parameters
T I

Trigger none

Immediately

Structure of the Response PLC4= device

Response
R D 0| 0| O |E

Response 4-byte ASCII data

Data hex
Length of the
result data
NOTE
Further information on the composition of the datagram can be found using the command
"Retrieve last result (GD / RD)".
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15.4.15TD command - request image acquisition and transfer data

This function enables you to immediately acquire an image and response datagram. The response datagram
will only be sent if the result is automatically sent following image evaluation and if the data is defined.

Unlike with command TR, this function can be used to transfer a string with the trigger, for example the part
number of the current item being checked. The device allows you to use this string in the file name for the
image when saving it to an FTP server. This is an easy way to establish a connection between images and

objects.

Example

Structure of the command PLC ™ device

Command | Parameters

T D 0 0 0 0
Trigger 4-byte ASCII hex
Data

Length of the
transferred string

Characters
(0-255)

Structure of the Response PLC4= device

Response

R D 0 0 0 0
Response 4-byte ASCII hex data
Data

Length of the result
data

A maximum of 156 characters is permitted in the data string (0-255).
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15.4.16 UD command - transfer backup data (only for Ethernet)

This function enables you to transfer backup data to the device.

NOTE

o The device must be restarted following use of the UD command and successful transfer
of a backup, for example via the VB0O000 command.

Example

Structure of the command PLC ™ device

Command Parameters
U D S
Update IP Address 15 characters ASCII
Device >
S = static IP Address
D = DHCP
Parameters

15 characters ASCII >

Subnet mask

Parameters

15 characters ASCII >

Gateway

Parameters

2-Byte ASCIl Hex | Device name >
Length of device
name
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Parameters
0/0|B|6|B|B|4]|6
8 byte ASCII hex Data of the
Length of the following data backup
device
NOTE

If using DHCP, you can set what happens following a DHCP timeout as follows:

e Use DHCP and in case of DHCP failure, use the last IP address
UubD000.000.000.000000.000.000000.000.000...

or

UDD255.255.255.255000.000.000000.000.000. ..

e Use DHCP, set an alternative IP address

€.0. UDD192.168.000.250255.255.255.000000.000.000.000. ..
(In this case, the alternative IP address is192.168.0.250)

The response datagram is only sent once the backup has been transferred and stored in full or an error

occurs.
Structure of the Response PLC4= device
Response
R ] 0 0

Response | 2-byte ASCII hex

Update
00 = received OK
01 = device not in SETUP mode
02 = invalid job number
03 = job could not be loaded
04 = job update still active
05 =invalid network settings
06 = invalid device name
07 = backup file device type not identical to the device
08 = user management is active
09 = device file is password protected
10 = file could not be opened for writing
11 = file write error
12 = incompatible backup
13 = only the firmware cannot be imported
other = internal fault
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15.4.17 UJ command — transfer a new job

This function enables you to transfer a new job to the device.

NOTE

I o Jobs cannot be renamed on the PC when using the UJ command for job transfers.

Example

Structure of the command PLC ™ device
Command Parameters

U J 0| O 0 3

Update Job | 4 byte ASCIl hex | 8-byte ASCII hex Job as binary data
job number Job size

Structure of the Response PLC4= device
Response

R U 0 0

Response | 00 = received OK

Update 01 = device not in SETUP mode

02 = invalid job number

03 = job could not be loaded

04 = job update still active

05 = invalid network settings

06 = invalid device name

07 = backup file device type not identical to the device
08 = user management is active

09 = device file is password protected

10 = file could not be opened for writing
11 = file write error

12 = incompatible backup

13 = only the firmware cannot be imported

other = internal fault
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15.4.18 VB command - restart device

This function enables you to restart the device or put it into recovery mode. This command does not send a
response.

Example

Structure of the command PLC ™ device
Command Parameters

\ B 0 0 0 0
Vision 4 byte ASCII hex
Sensor
ReBoot 0000 = Restart

FFFF = Recovery mode
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15.5 Process interface via industrial Ethernet (model-dependant)

It is possible to communicate with the Vision Sensor via various industrial Ethernet standards, such as
PROFINET or Ethernet/IP™, using a PLC. Extra hardware - a gateway - is required for this.

The PLC communicates with the gateway via an industrial Ethernet connection (Ethernet cable) and the
gateway in turn communicates with the connected devices (max. 4) via an RS485 connection.

The data transfer protocol is determined by the industrial Ethernet specification. The types of data that can
be transferred in this way are described in the Available data for PROFINET or Available data for
Ethernet/IP™ chapters.

Adopt the settings for the RS485 parameters using the Application Suite. You can find the settings options
under: Device — Device settings — Process interface.
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15.5.1 Gateway cabling

ATTENTION!

Please observe and follow the information in the relevant user handbook from
Deutschmann, which is included on the CD.

PROFINET: German: CL_PN_2Port_d.pdf / English: CL-PN_2Port-e.pdf
Ethernet/IP™: German: CL_EtherNet_IP2Port.pdf / English: CL_EtherNetIP_2Port_e.pdf

A\

The devices are integrated using an industrial Ethernet gateway and industrial Ethernet protocols. Gateways
are currently available for PROFINET and Ethernet/IP™. To integrate the devices, connect them to the
gateway using the assigned pins. The gateway will then communicate with your PLC.

Activate the resistance in the gateway (switch setting Tx as in the diagram). Also activate the resistance in

the last device in the bus via the Application suite (Device — Device settings — Process interface). The
resistance must be deactivated for the other devices!

PROFINET | EtherNet/IP™
|
S4 S4
-0 = 0/1=1x%¢ ¥
| 1 2 =2xQ /@7
3 =3x8 g 23115
| 4 =4x7 ¢ NN ) ry
- 2 5>E 2205 | o
\ lss o S5 o 8ol Itz ‘
p 9 g e e T ) * @
Number | Description
1 PLC
2 Gateway
Switch settings for activating the resistance for RS485 (TX, RX).
S4 switch settings for defining the number of connected devices using Ethernet/IP™.
Power X2 terminal ATTENTION!
Pin 1: Operating voltage A The gateway must have the same ground potential
Pin 2: OV as the connected Vision Sensors.
X1 terminal
Pin 4, 6: RS485+
Pin 5, 7: RS485-
3 Pin assignment on the devices (max. 4)
Pin 9 (red): RS485+
Pin 12 (red/blue): RS485-
4 Branch lines (AWG26 recommended, thicker cross sections possible, twisted)
Max. length of the branch lines for all devices: <20 m
5 Maximum cable length at 230400 baud: 200 m (AWG26 recommended, thicker cross
sections possible, twisted, shielded)
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15.5.2 Activate DHCP on EtherNet/IP™ Gateway

A fixed IP address is set on the EtherNet/IP™ Gateway. To assign an IP address via DHCP, proceed as
follows:

1. Switch off the power supply to the EtherNet/IP™ Gateway.

2. Set the S5 switch on the Gateway to F.

3. Restore the power supply to the EtherNet/IP™ Gateway and wait
while it restarts.

4, Switch off the power supply to the EtherNet/IP™ Gateway again.

5. Set the S5 switch on the Gateway to 0.

6. Restore the power supply to the EtherNet/IP™ Gateway again.

- DHCP is now activated.
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Descriptions of the PROFINET LEDs (state, power, link/act. P1/P2) can be found in the documentation for
the PROFINET gateway (German: CL_PN_2Port_d.pdf / English: CL_PN_2Port-e.pdf), which is stored on
the installation CD for the Application Suite.

Descriptions of the Ethernet/IP™ LEDs (net state, mod status, power, link/act. P1/P2) can be found in the
documentation for the Ethernet/IP™ gateway (German: CL_EI_2Port_d.pdf / English: CL_EI_2Port-e.pdf),

which is stored on the installation CD for the Application Suite.

Errors are indicated with an illuminated red status LED and the corresponding error code is displayed by
LEDs 1-8 on the front of the gateway.

State LED 1 LED 2 LED 4 LED 8 Error description
Flashes green off off off off
when the gateway
is waiting for the
start of the cyclical
Profinet
communication.
llluminates in Flashes Flashes Flashes Flashes
static green when | green: green: green: green:
the cyclical Connection Connection Connection Connection
Profinet being being being being
communication is | established established established established
active to device to device to device to device
with ID "1" with ID "2" with ID "3" with 1D "4"
llluminates in | llluminates in | llluminates in | llluminates in
static green: | static green: | static green: | static green:
Serial Serial Serial Serial
connection connection connection connection
to device to device to device to device
with ID "1"is | with ID "2"is | with ID "3"is | with ID "4"is
active active active active
Flashes red flashes off off off Hardware error
quickly (2 Hz): off flashes off off EEROM error
Internal error ->
LEDs 1-8 display flashes flashes off off Internal storage error
error code off off flashes off Field bus hardware error
flashes off flashes off Script error
flashes flashes flashes off RS sending buffer overrun
off off off flashes RS receipt buffer overrun
flashes off off flashes User-defined / RS timeout
off flashes off flashes General field bus error
flashes flashes off flashes RS parity or frame check error
flashes off flashes flashes PROFINET configuration error
off flashes flashes flashes PROFINET buffer overrun
Flashes red slowly Configuration error (module
(1 Hz): VeriSens flashes off off off configuration)
application error - Configuration error (duplicated
> LEDs 1-8 off flashes off off device ID)
display error code | flashes flashes off off RS protocol error
off off flashes off Data buffer overrun
flashes off flashes off Pipeline overrun
off flashes flashes off Handshake error
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15.5.4 Planning in the PLC

15.5.4.1 PROFINET

With PROFINET, data organisation is module-based. The available modules are described in the GSDML
file (device description file).

The device description file GSDML-V2.3-Baumer-VeriSens-Gateway-20140813-120000.xml and the
gateway help file can be found on the installation CD for the Application Suite and on the PC after
installation.

Device description file:

PC: <Installation path>\Industrial Ethernet\PROFINET
Installation CD: <root>\Industrial Ethernet\PROFINET

Gateway help file:
PC: <Installation path>\Help

Installation CD: <root>\Help

The planning tool in the PLC is used to define which of the available modules are actually in use.

You can connect up to four modules per device. These modules must be plugged into certain, predefined
slots:

Slots Module

1 Module: Configuration and connection status
2,3,4,5 four modules for the first device

6,7,8,9 four modules for the second device
10,11,12,13 four modules for the third device

14, 15, 16, 17 four modules for the fourth device

You can leave out individual modules. For example, only the control and status module and the result data
module may be connected. Different modules can also be connected for each individual device.

The following chapters contain information regarding the respective modules.
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15.5.4.2 Ethernet/IP™

With Ethernet/IP™, data organisation is based on assembly objects.

The available data and pre-defined connections are described in the ESD file (device description file)

The device description file Baumer_VeriSens_Gateway_EIP.eds and the gateway help file can be found on
the installation CD for the Application Suite and on the PC after installation.

Device description file:

PC: <Installation path>\Industrial Ethernet\EtherNetIP
Installation CD: <root>\Industrial Ethernet\EtherNetIP

Gateway help file:

PC: <Installation path>\Help
Installation CD: <root>\Help
The planning tool in the PLC is used to define which of the available connections are actually used.

You can create one connection per device. Each connection represents one input and one output assembly
object which contain the input and output data respectively for the assigned device.

The content of this data is described in the following chapters.
If two or more devices are connected to a single gateway, you must set the number of connected devices on
the S4 switch on the front panel of the gateway.

Position "0" (pre-set) or "1" are used if one device is connected, positions "2", "3" and "4" are used for two,
three or four connected devices. All other positions are invalid.

The device IDs must then be assigned, starting with ID "1". (It will not work if a single device is connected
with ID "4", for example.)

NOTE
Configuring more devices than are actually connected (e.g. having the S4 switch is set to
3 with only one device connected) limits performance (data throughput and reaction time)
dramatically!
v2.6.2 292/351 Baumer Optronic GmbH

Radeberg, Germany



Technical Documentation

E g Ba umer VeriSens®

15.6 Available data for PROFINET
There is a difference between the transfer of cyclical and non-cyclical data.
15.6.1 Cyclical data

Cyclical data is data that is sent between the gateway and the connected devices at regular intervals. The
cycle is defined via the PLC parameterisation.

NOTE

The cycle cannot be shorter than 4 ms. We recommend cycles of 8 ms or longer. If you
are using more than 2 Vision Sensors on a single gateway, the cycle must be no shorter
than 8 ms, and a maximum of 2 Vision Sensors can be operated at 8 ms. Any further
Vision Sensors must be operated with a cycle of 16 ms or longer.

Recommended minimum cycles:

1.VS 1.VS 1.VS 1.VS
1VS 8 ms - - -
2VS 8 ms 8 ms - -
3VS 8 ms 8 ms 16 ms -
4VS 8 ms 8 ms 16 ms | 16 ms

Cyclical data is grouped into different modules. The consistency of the data can only be ensured within a
module. If multiple modules in the PLC are interconnected (e.g. new trigger data for each trigger), this must
be taken into account.

For example, you must ensure that the trigger in the control and status module is triggered after the new
trigger data in the trigger data module. This can be achieved by setting the HS flag at the correct time.

If the cyclical data changes, the corresponding reactions are triggered. If the handshake is used, this only
happens when the handshake flag changes. When the PROFINET connection is first established, actions
are triggered for some data even if this data does not change.

Element Behaviour on initial receipt
Trigger Is not analysed, is only stored to detect changes
Teach Is analysed, 0 received — deactivate teach, 1 received — activate teach
. Is analysed, 0 received — Run mode is triggered, 1 received — Setup mode is
Operating Mode . ysed, - 99 ’ - P
triggered
Current job . : . :
numberl Is analysed, O received — no change, all other values — switch to the given job
Reset Statistics Is not analysed, is only stored to detect changes
Reset State SJ Is not analysed, is only stored to detect changes
Reset State SP Is not analysed, is only stored to detect changes
Reset State SM Is not analysed, is only stored to detect changes
SetParam "Immediately" used
TriggerData "Immediately" used, data is scheduled for next image acquisition
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15.6.1.1 Module: Configuration and connection status

The number of devices in use is configured in this module. You can also define which modules are used for
which individual device.

NOTE
There is the option to automatically detect the modules on the connected devices.

However, in some special cases, automatic detection may not correctly detect the actual
module configuration. This can lead to incorrect assignment. This must be corrected to
the explicit module configuration.

If there is a conflict with the specifications on the Configuration and connection status
module during assignment of the connected modules, a diagnosis alarm is produced with
the code 101 and the error details 0x0000. This means that data cannot be exchanged
with any of the devices.

The cause of this error may be that a module that should be available is not found in the
module sequence or that more modules are connected into the planning system than
there should be according to the specifications in the configuration and connection status
module.
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Module configuration

To ensure that data from the individual devices in the PLC is interpreted definitively and to prevent errors
during reconfiguration, it has been defined that modules in slots 2..5 belong to the device with the ID 1, the
modules in slots 6...9 belong to the device with the ID 2, the modules in slots 10...13 belong to the device
with ID 3 and the modules in slots 14...17 belong to the device with ID 4.

At the start of cyclical communication, only the connected modules and their order are transmitted to the
gateway via PROFINET, not their assignment to the slots. This means that the following configurations
appear identical to the gateway: Control and status - result data - parameters - trigger data:

Slot Example 1 Example 2 Example 3 Example 4

2 Device 1 Control and status | Control and status | Control and status | Control and status
3 Result data Result data Result data

4 Parameters

B Trigger data

6 Device 2

7 Result data

8 Parameters

9 Trigger data

10 Device 3

11

12 Parameters Parameters

13

14 Device 4

15

16

17 Trigger data Trigger data
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The modules are analysed by the gateway according to their order and starting with device 1, are assigned
to the current device if it does not yet have a module of this type.

If a module of this type has already been assigned to the current device, this device is assessed as
completely configured and the current module (and all subsequent modules) are assigned to the next device.

So the following module sequences are assigned automatically as follows:

Example 5 Example 6 Example 7 Example 8

Module sequence Control and status | Control and status | Control and status | Control and status
Result data Result data Result data Result data
Parameters Control and status | Control and status | Control and status
Trigger data Result data Trigger data Parameters

Control and status | Parameters
Parameters Trigger data

Slot

2 Device 1 Control and status | Control and status | Control and status | Control and status

3 Result data Result data Result data Result data

4 Parameters

5 Trigger data

6 Device 2 Control and status | Control and status | Control and status

7 Result data

8 Parameters

9 Trigger data

10 Device 3 Control and status

11

12 Parameters Parameters

13 Trigger data

14 Device 4

15

16

17
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With automatic assignment, it is therefore not possible to leave out a device, for example when a device is
removed from an existing machine, without reconfiguring the others.

As you can see from the examples, module configurations 1-4 always lead to one and the same module
sequence which can then be resolved during automatic configuration as shown in examples 1 and 5.

To assign the modules as connected in examples 1-4, the values in the Configuration and connection status
module must be set as follows:

Slot Example 1 Example 2 Example 3 Example 4

2 Device 1 Control and Control and Control and Control and
status status status status

3 Result data Result data Result data

4 Parameters

5 Trigger data

6 Device 2

7 Result data

8 Parameters

9 Trigger data

10 Device 3

11

12 Parameters Parameters

13

14 Device 4

15

16

17 Trigger data Trigger data

Configuration resolution via "Config module"

Number of Oorl Oor4 Oor2 Oor4

devices

Conf. device 1 0x00 or OxOF 0x01 0x09 0x09

Conf. device 2 0x00 or 0x80 0x08 0x06 0x80

Conf. device 3 0x00 or 0x80 0x04 0x00 or 0x80 0x04

Conf. device 4 0x00 or 0x80 0x02 0x00 or 0x80 0x02 or 0x80
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Module content

Data element Direction Type Length Description
(Byte)
Number of PLC ™ device UINT8 1 Number of devices actually connected, 0 for "auto
devices in use detect" (including "skipped" devices, i.e. when using
device 1 and device 3, you must enter 3!)

Data element Direction Type Length Description

(Byte)
Module in use PLC ™ device UINT8 1 Bit mask for "connected modules" for device 1 - all
(device 1) bits == 0 -> all modules are "auto detect", otherwise:

Bit == 1 -> module connected, Bit == 0 -> module
not connected

Bit O 1 if the "Control" module is connected,
otherwise 0

Bit 1 1 if the "Trigger data" module is
connected, otherwise 0

Bit 2 1 if the "Set Param" module is
connected, otherwise 0

Bit 3 1 if the "Result data” module is

connected, otherwise 0

Bits 4..6 | Reserved (always 0)

Bit 7 1 if no modules are connected to device
1, otherwise 0
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Data element Direction Type Length Description
(Byte)
Module in use PLC ™ device UINT8 1 Bit mask for "connected modules" for device 2 (if at
(device 2) least 2 devices are connected) - all bits == 0 -> all
modules are "auto detect", otherwise: Bit == 1 ->
module connected, Bit == 0 -> module not
connected
Bit O 1 if the "Control" module is connected,
otherwise 0
Bit 1 1 if the "Trigger data" module is
connected, otherwise 0
Bit 2 1 if the "Set Param" module is
connected, otherwise 0
Bit 3 1 if the "Result data" module is
connected, otherwise 0
Bits 4..6 | Reserved (always 0)
Bit 7 1 if no modules are connected to device
2, otherwise 0
Data element Direction Type Length Description
(Byte)
Module in use PLC ™ device UINT8 1 Bit mask for "connected modules" for device 3 (if at
(device 3) least 3 devices are connected) - all bits == 0 -> all
modules are "auto detect", otherwise: Bit == 1 ->
module connected, Bit == 0 -> module not
connected
Bit 0 1 if the "Control" module is connected,
otherwise 0
Bit 1 1 if the "Trigger data" module is
connected, otherwise 0
Bit 2 1 if the "Set Param" module is
connected, otherwise 0
Bit 3 1 if the "Result data" module is
connected, otherwise 0
Bits 4.6 | Reserved (always 0)
Bit 7 1 if no modules are connected to device
3, otherwise 0
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Data element Direction Type Length Description
(Byte)
Module in use PLC ™ device UINT8 1 Bit mask for "connected modules" for device 4 (if 4
(device 4) devices are connected) - all bits == 0 -> all modules
are "auto detect", otherwise: Bit == 1 -> module
connected, Bit == 0 -> module not connected
Bit O 1 if the "Control" module is connected,
otherwise 0
Bit 1 1 if the "Trigger data" module is
connected, otherwise 0
Bit 2 1 if the "Set Param" module is
connected, otherwise 0
Bit 3 1 if the "Result data" module is
connected, otherwise 0
Bits 4..6 | Reserved (always 0)
Bit 7 1 if no modules are connected to device
4, otherwise 0
Data element Direction Type Length Description
(Byte)
Connection PLC *= device UINT8 1 1 if the RS connection to device 1 is active,
status (device otherwise 0
1)
Data element Direction Type Length Description
(Byte)
Connection PLC = device UINT8 1 1 if the RS connection to device 2 is active (if at
status (device least 2 devices are connected), otherwise 0
2)
Data element Direction Type Length Description
(Byte)
Connection PLC *= device UINT8 1 1 if the RS connection to device 3 is active (if at
status (device least 3 devices are connected), otherwise 0
3)
Data element Direction Type Length Description
(Byte)
Connection PLC *= device UINT8 |1 1 if the RS connection to device 4 is active (if 4
status (device devices are connected), otherwise 0
4)
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15.6.1.2 Module: Control and status

This module gives you access to Control (e.g. trigger, teach), Job number (switching between jobs), State
(e.g. status of the job changeover) and Job result (results of the feature checks) and alarms.

Data element Direction Type Length Description
(Byte)

Handshake for PLC ™ device UINT8 |1 Handshake for output data

output data from

the controller Bit 0 1 if "simple" handshake should be
activated, otherwise 0

(output: i

activation and Bit 1 1if handshakg with acknow]edgement
should be activated, otherwise 0

HS control) :

Bit 2..3 Reserved (always 0)

Bit 4 Handshake flag - is inverted by the
controller simultaneously or after each
new, valid piece of data is sent and
signalises with the edge that this data
can be transferred (if handshake is
activated)

Bits 5..7 | Reserved (always 0)

Data element Direction Type Length Description
(Byte)
Handshake for PLC = device UINT8 |1 Handshake for output data
output data from
the controller Bit 0 1 if "simple" handshake was activated
(input: ACK for - (ACK for activation), otherwise 0
activation and Bit 1 1if han(_jshake with acknov_vled_gement
was activated (ACK for activation),
HS ACK) otherwise 0

Bit 2..3 Reserved (always 0)

Bit 4 Handshake flag ACK - must always be
set to the value of the most recently
received handshake flag by the device,
and therefore acknowledges receipt for
the controller (if handshake with
acknowledgement is activated)

Bits 5..7 | Reserved (always 0)
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Data element Direction Type Length Description
(Byte)

Handshake for PLC ™ device UINT8 |1 Handshake for input data

input data from

the controller Bit 0 1 if_"simple" hand_shake should be
activated, otherwise 0

(output: i

activation and Bit 1 1if handshakg with acknow!edgement
should be activated, otherwise 0

HS ACK) _

Bit 2..3 Reserved (always 0)

Bit 4 Handshake flag ACK - must always be
set to the value of the most recently
received handshake flag, and therefore
acknowledges receipt for the device (if
handshake with acknowledgement is
activated)

Bits 5..7 | Reserved (always 0)

Data element Direction Type Length Description
(Byte)
Handshake for PLC = device UINT8 |1 Handshake for input data
input data from
the controller Bit 0 1A|£: 'I';sifmple“thar:_dshakteh was acgvated
(input: ACK for - ( or activation), otherwise
activation and Bit 1 1if han(_jshake with acknov_vled_gement
was activated (ACK for activation),
HS controller) otherwise 0

Bit 2..3 Reserved (always 0)

Bit 4: Handshake flag - is inverted by the
device simultaneously or after each
new, valid piece of data is sent and
signalises with the edge that this data
can be transferred (if handshake is
activated)

Bits 5..7 | Reserved (always 0)
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Data element Direction Type Length Description
(Byte)

Device PLC ™ device UINT8 |1 Control word

controller
Bit 0 Trigger (switching from 0 -> 1 triggers

image acquisition), corresponds with
the "TR" process interface command

Bit 1 Teach (if 1 is triggered during image
acquisition, Teach is carried out),
corresponds with the "TE" process
interface command

Bit 2 Operating mode (switching from 0 ->
1 switches to setup mode, switching
from 1 -> 0 switches to run mode),
corresponds with the "SM" process
interface command

Bits 3..7 Reserved (always 0)

Data element Direction Type Length Description

(Byte)

Job selection PLC ™ device UINT8 |1 Current job number (changing triggers job switching,
job number eff. 0x01..0xFF, 0x00 -> does not trigger
job switching ("Inactive"), corresponds with the "SJ"
process interface command

Data element Direction Type Length Description

(Byte)

Reset statistics | PLC ™ device UINT8 |1 Reset statistics (changing triggers a statistics reset
for the corresponding job number, eff. 0x01..0xFF,
0x00 -> does not trigger a statistics reset
("Inactive"), corresponds with the "CS" process
interface command

Data element Direction Type Length Description

(Byte)

Reset status PLC ™ device UINT8 |1 Resets the status for various actions

(actions)

Bit 0 Reset job switching status (changing
from 0 -> 1 triggers a reset if the
status is not "in progress")

Bit 1 Reserved (always 0)

Bit 2 Reset SetParam status (changing
from O -> 1 triggers a reset if the
status is not "in progress")

Bit 3 Reserved (always 0)

Bit 4 Reset mode switching status
(changing from O -> 1 triggers a reset
if the status is not "in progress")

Bit5..7 Reserved (always 0)
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Data element Direction Type Length Description
(Byte)
Device status PLC *= device UINT8 1 Status word, corresponds with the "GS" process
interface command
Bit 0 TRG ready

0: Trigger not permitted,
1: Trigger permitted
Bit 1 Teach

0: Teach will not be carried out with
the next image recorded

1: Teach will be carried out with the
next image recorded

Bits 2..3 Mode

0: Run mode
1: Setup mode
2: Test mode
Bit 4 ImgProcAct

0: Image acquisition/analysis not
active

1: Image acquisition/analysis active
Bits 5..7: Reserved (always 0)

Data element Direction Type Length Description

(Byte)
Current job PLC ®= device |UINTS |1 Current job number 1..255,
number

0: if not in run mode or if job switching is active,
corresponds with the "GS" process interface

command
Data element Direction Type Length Description
(Byte)
Reserved PLC = device UINT8 |1 Reserved (always 0)
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Data element Direction Type Length Description
(Byte)
Action status PLC = device UINT8 1 Status for various actions, corresponds with the

"GS" process interface command
Bits 0..1 Job switching status

0: idle (no request pending),
1: in progress

2: completed successfully
3: completed with errors
Bits 2..3 SetParam status

0: idle (no request pending)
1: in progress

2: completed successfully
3: completed with errors
Bits 4..5 SwitchMode status

0: idle (no request pending),
1: in progress

2: completed successfully
3: completed with errors

Bit 6..7 Reserved (always 0)
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Data element Direction Type Length Description
(Byte)
Job results PLC = device UINT32 | 4 1 bit "Pass" and 1 bit "Fail" for each total and partial
result, if both bits=0 -> no result available
Bit 0 1 if the total result = "Pass", otherwise
0
Bit 1 1 if the total result = "Fail", otherwise
0
Bit 2 1if a process alarm was produced
during image analysis (details ->
ProcessAlarm), otherwise 0
Bits 3..15 Reserved (always 0)
Bit 16 1 if partial result 1 = "Pass", otherwise
0
Bit 17 1 if partial result 1 = "Fail", otherwise
0
Bit 18 1 if partial result 2 = "Pass", otherwise
0
Bit 19 1 if partial result 2 = "Fail", otherwise
0
Bit 20 1 if partial result 3 = "Pass", otherwise
0
Bit 21 1 if partial result 3 = "Fail", otherwise
0
Bit 22 1 if partial result 4 = "Pass", otherwise
0
Bit 23 1 if partial result 4 = "Fail", otherwise
0
Bit 24 1 if partial result 5 = "Pass", otherwise
0
Bit 25 1 if partial result 5 = "Fail", otherwise
0
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Data element Direction Type Length Description
(Byte)

Device alarms PLC = device UINT32 | 4 Process alarms in terms of device functionality:
Each "total" and "alarm type" is 1 bit: "Alarm
pending"

Bit 0 1 if any process alarm is pending,
otherwise 0

Bit 1 1 if the "invalid trigger" alarm is
pending, otherwise 0

Bit 2 1 if the "output time exceeded" alarm
is pending, otherwise 0

Bit 3 1 if the "job selection error" alarm is
pending, otherwise 0

Bit 4 1 if the "process interface error" alarm
is pending, otherwise 0

Bit 5 1 if the "FTP client was unable to
send all data" alarm is pending,
otherwise 0

Bit 6 1 if the "buffer overflow" alarm is
pending, otherwise 0

Bit 7 1 if the "pipeline overflow" alarm is
pending, otherwise 0

Bit 8 1 if the "handshake error" alarm is
pending, otherwise 0

Bits 9..31 Reserved (always 0)
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15.6.1.3 Module: Result data

This module is used to transfer the result data from job processing. The results datagram is configured
during job creation in the Application Suite in the step Configure interfaces — Output process interface.

Modules are available with payload capacities of 4/8/16/32/64/128/256/512 bytes. You should choose the
smallest one possible for the volume of data you expect to handle. Unnecessarily large modules reduce the

overall performance of the system.

The result data module corresponds to response to the "GD" command from the classic process interface.

Data element Direction Type Length Description
(Byte)
Handshake for PLC ™ device UINT8 |1 Handshake for input data
input data from
the controller Bit 0 1 if "simple" handshake should be
(output: activated, otherwise 0
activation and Bit 1 1 if handshake with acknowledgement
HS ACK) should be activated, otherwise 0

Bits 2..3 Reserved (always 0)

Bit 4 Handshake flag ACK - must always
be set to the value of the most
recently received handshake flag, and
therefore acknowledges receipt for
the device (if handshake with
acknowledgement is activated)

Bits 5..7 Reserved (always 0)

Data element Direction Type Length Description
(Byte)

Handshake for PLC = device UINT8 |1 Handshake for input data
input data from
the controller Bit 0 1 if "simple" handshake was activated
(input: ACK for (ACK for activation), otherwise 0
activation and Bit 1 1 if handshake with acknowledgement
HS controller) was activated (ACK for activation),

otherwise 0

Bits 2..3 Reserved (always 0)

Bit 4 Handshake flag - is inverted by the
device simultaneously or after each
new, valid piece of data is sent and
signalises with the edge that this data
can be transferred (if handshake is
activated)

Bits 5..7 Reserved (always 0)

Data element Direction Type Length Description
(Byte)
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Actual length of | PLC “® device UINT16 | 2 Length of data actually used in ResultData
the result data

Data element Direction Type Length Description
(Byte)
Result data PLC *= device OCTET- | 4/8/16/3 | Result data for job processing (data length
(<n> byte) STRING | 2/64/128 | corresponds with the selected module)
/256/512

15.6.1.4 Module: Parameters

This module is used to transfer parameter data for the current job. It is configured during job creation in the
Application Suite in the step Configure interfaces — Input process interface.

Modules are available with payload capacities of 4/8/16/32/64/128/256/512 bytes. You should choose the
smallest one possible for the volume of data you expect to handle. Unnecessarily large modules reduce the
overall performance of the system.

The parameters module corresponds with the SP command in the classic process interface.

This module contains the cyclical data. However, it is also possible to send parameter data non-cyclically.
This must be configured in the configuration and connection status module.

Cyclical transfer of the job parameters is suitable for parameters that change frequently. Non-cyclical transfer
of the job parameters is more suitable for parameters that change infrequently. This increases the
performance of the entire system.

NOTE

Changes to the cyclical data in the parameter module and write requests for the non-
cyclical parameters compete with one another. Setting parameters in both ways in parallel

can lead to undefined results. Do not set parameters in parallel.
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Data element Direction Type Length Description
(Byte)
Handshake for PLC ™ device UINT8 |1 Handshake for output data
output data from
the controller Bit 0 1 if "simple" handshake should be
(output: activated, otherwise 0
activation and Bit 1 1 if handshake with acknowledgement
HS control) should be activated, otherwise 0

Bits 2..3 Reserved (always 0)

Bit 4 Handshake flag - is inverted by the
controller simultaneously or after each
new, valid piece of data is sent and
signalises with the edge that this data
can be transferred (if handshake is
activated)

Bits 5..7 Reserved (always 0)

Data element Direction Type Length Description
(Byte)

Handshake for PLC = device UINT8 |1 Handshake for output data
output data from
the controller Bit 0 1 if "simple" handshake was activated
(input: ACK for (ACK for activation), otherwise 0
activation and Bit 1 1 if handshake with acknowledgement
HS ACK) was activated (ACK for activation),

otherwise 0

Bits 2..3 Reserved (always 0)

Bit 4 Handshake flag ACK - must always
be set to the value of the most
recently received handshake flag by
the device, and therefore
acknowledges receipt for the
controller (if handshake with
acknowledgement is activated)

Bits 5..7 Reserved (always 0)

Data element Direction Type Length Description
(Byte)
Actual length of | PLC = device UINT16 | 2 Length of data actually used in ParamData
the parameters
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Data element Direction Type Length Description
(Byte)
Parameter (<n> | PLC = device OCTET- | 4/8/16/3 | Parameter data for the current job
byte) STRING | 2/64/128
/256/512
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15.6.1.5 Module: Trigger data

This module is used to transfer the data that will be assigned to the next trigger. Modules are available with
payload capacities of 4/8/16/32/64/128/256/512 bytes. You should choose the smallest one possible for the
volume of data you expect to handle. Unnecessarily large modules reduce the overall performance of the
system.

It is used in the same way as the TD command in the process interface for FTP and in the results datagram,
the only difference being that new trigger data does not automatically trigger image acquisition. Here, image

acquisition must be triggered with an additional trigger.

If the data is not deleted (payload length -> 0), the data is used for each new image acquisition thereafter.

Data element Direction Type Length Description
(Byte)
Handshake for PLC ™ device UINT8 |1 Handshake for output data
output data from
the controller Bit 0 1 if "simple" handshake should be
(output: activated, otherwise 0
activation and Bit 1 1 if handshake with acknowledgement
HS control) should be activated, otherwise 0

Bits 2..3 Reserved (always 0)

Bit 4 Handshake flag - is inverted by the
controller simultaneously or after each
new, valid piece of data is sent and
signalises with the edge that this data
can be transferred (if handshake is
activated)

Bits 5..7 Reserved (always 0)

Data element Direction Type Length Description

(Byte)
Handshake for PLC = device UINT8 |1 Handshake for output data
output data from Bit 0 1 if "simple” handshake was activated
the controller (ACK for activation), otherwise 0
(input: _ACK for Bit 1 1 if handshake with acknowledgement
activation and was activated (ACK for activation),
HS ACK) otherwise 0

Bits 2..3 Reserved (always 0)

Bit 4 Handshake flag ACK - must always
be set to the value of the most
recently received handshake flag by
the device, and therefore
acknowledges receipt for the
controller (if handshake with
acknowledgement is activated)

Bits 5..7 Reserved (always 0)
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Data element Direction Type Length Description

(Byte)
Actual length of | PLC = device UINT8 1 Length of data actually used in TriggerData
the trigger data
Data element Direction Type Length Description

(Byte)
Trigger data PLC ™ device OCTET- | 4/8/16/3 | Data that is assigned to the next trigger
(<n> byte) STRING | 2/64/128
v2.6.2 313/351 Baumer Optronic GmbH

Radeberg, Germany



Technical Documentation

:gg Baumer VeriSens®

15.6.2 Non-cyclical data

Non-cyclical data can be sent and read out at any time, independently of the cyclical communication that is
already running. Non-cyclical data is used to transfer parameters that change infrequently. This means that
you can avoid the constant transfer of identical data if the parameters do not change in the running process.

For example, this makes it possible to adjust a standard job to suit a concrete system without modifying the
job, as the corresponding modified parameters are stored in the PLC.

The contents of the non-cyclical data correspond with the data on the Parameters module. A maximum of
512 bytes payload can be transferred.

Non-cyclical parameters are referenced using the slot number, sub-slot number and index. The following
parameters are supported:

Slot 1, Sub-slot 1, Index 1: Job parameters for the device with the ID 1
Slot 1, Sub-slot 1, Index 2: Job parameters for the device with the ID 2
Slot 1, Sub-slot 1, Index 3: Job parameters for the device with the ID 3
Slot 1, Sub-slot 1, Index 4: Job parameters for the device with the ID 4

The parameters are always available, even if a corresponding device is not connected.

If you are using the parameters when the device is not connected, no action is triggered upon a write request
and zeros or the value written for the last write command are returned for read requests.

A read request to a connected device always delivers the parameters for the job that is active at that point in
time (zeros if the device is in setup mode). This behaviour is the same as that of the "GP" command in the
classic process interface.

A write request corresponds with one-time configuration of the parameters for the current job, in the same
way as the "SP" command in the classic process interface. In particular, if defective parameter combinations
are entered, not all of the parameters can be adopted from the device. Once parameters have been set, the
current parameters should always be read back and verified by the PLC.

When switching jobs or operating mode (setup mode/run mode), the data that is read out with a read request
changes, as does the expected format for a write request. After switching jobs or modes, the current
parameters should always be read back by the PLC and the desired parameters should be set again if
required.

Write requests have no effect if the device is not in run mode. They are also not retained until run mode is
activated.

NOTE

Please note that parameters set by the PLC are only saved if the Store changed
parameters from External Teach or SP process interface command to the device option
(Device — Device settings — Job selection / Teach) is activated.

Otherwise the original parameters will become active following a device restart or after
deactivation/activation.

NOTE

Please note that the most recently active parameters (i.e. those used by the device) in the
gateway remain stored and are set again by the gateway following a restart or

l©
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exchanging the device.

After interrupting the connection to the device, the current parameters should always be
read back by the PLC and the desired parameters should be set again if required.
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A PROFINET diagnosis alarm is triggered by the gateway for certain errors. If this happens, an error code
(an 8 bit value) and an error description (a 16 bit value) are transmitted. It is possible for multiple alarms to
be triggered simultaneously.

The alarms are reset once the source of the error has been rectified.

Error code | Error description Error details (16 bit value)
1 Hardware error
2 EEROM error
3 Internal storage error
4 Field bus hardware error
5 Script error
7 RS sending buffer overrun
8 RS receipt buffer overrun
9 User-defined / RS timeout
10 General field bus error
11 RS parity or frame check error
13 PROFINET configuration error
14 PROFINET buffer overrun
101 Module configuration error Bits 15..8: Error code Bits 7..0: further details
0x01: Invalid number of devices always 0
entered
0x02: Configured module could Number of the first module in the
not be assigned to a device module sequence that could not
be assigned
0x03: Unknown module type Number of the first module in the
module sequence whose type
could not be detected
0x04: There is no module Bits 7..4: Device ID of the device
corresponding with the preset (1..4) for which the module is
configuration in the configured missing
device setup Bits 3..0: Module that is missing
for this device: 1: "Control", 2:
"Trigger data", 3: "Set Param", 4:
"Result data"
0x05: There is a module in the Bits 7..4: Device ID of the device
configured device setup that is not | (1..4) for which the module is not
permitted according to the preset | permitted
configuration Bits 3..0: Module that is not
permitted for this device: 1:
"Control", 2: "Trigger data", 3:
"Set Param", 4: "Result data"
102 Device ID configuration error Bit O -> Device ID 1 used multiple times
Bit 4 -> Device ID 2 used multiple times
Bit 8 -> Device ID 3 used multiple times
Bit 12 -> Device ID 4 used multiple times
103 RS protocol error: The gateway | Bit O -> Error identified on device with ID 1
has identified an error in the Bit 4 -> Error identified on device with ID 2
serial communication with the Bit 8 -> Error identified on device with ID 3
Vision Sensor (Vision Sensor is | Bit 12 -> Error identified on device with ID 4
not responding [promptly], invalid
data)
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104 Data buffer overrun: The amount | Bit O -> Error identified by device with ID 1
of data produced by the Vision Bit 4 -> Error identified by device with ID 2
Sensor (e.g. result data) is larger | Bit 8 -> Error identified by device with ID 3
than can be received by the Bit 12 -> Error identified by device with ID 4
module intended

105 Pipeline overrun: The internal Bit 0 -> Error identified by device with ID 1
buffer for data output is full, the Bit 4 -> Error identified by device with ID 2
data was sent too slowly via Bit 8 -> Error identified by device with ID 3
PROFINET (or not at all) Bit 12 -> Error identified by device with ID 4

106 Handshake error: The Bit O -> Error identified by device with ID 1
handshake mechanism was not | Bit 4 -> Error identified by device with ID 2
used correctly e.g. a sent Bit 8 -> Error identified by device with ID 3
handshake was not Bit 12 -> Error identified by device with ID 4
acknowledged correctly
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15.7 Available data for Ethernet/IP™
15.7.1 Ethernet/IP™ object classes and instances

When using the Ethernet/IP™ protocol, access to object classes and instances is supported by non-cyclical

access methods ("unconnected message requests®, "explicit messaging®).

The Ethernet/IP™ gateway supports the following general objects:

Class Number of instances

0x01: Identification object

0x02: Message router object

0x04: Assembly object

0x06: Connection manager object

0xF4: Port object

0xF5: TCP/IP interface object

N[RN[Rk ||k |-

0xF6: Ethernet link object

The payloads from the connected devices are assigned to the assembly object instances as follows:

Instance Type Content Size (bytes)
100 Output (O ->T) Data from the PLC to device #1 267
101 Input (T -> O) Data from device #1 to PLC 150
102 Output (O ->T) Data from the PLC to device #2 267
103 Input (T -> Q) Data from device #2 to PLC 150
104 Output (O ->T) Data from the PLC to device #3 267
105 Input (T -> O) Data from device #3 to PLC 150
106 Output (O ->T) Data from the PLC to device #4 267
107 Input (T -> O) Data from device #4 to PLC 150

Non-cyclical access ("unconnected message requests”, "explicit messaging") is available for all of these
objects. However, cyclical connections ("explicit messaging") are generally recommended.
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15.7.2 Data from the assembly instances

The data attribute (0x03) of the assembly object instance (100-107) should normally be accessed via cyclical
I/0 connections ("implicit messaging®).

The periods for this are set during configuration of the PLC. The shortest period available is 1ms. However,
we recommend a period of 4 ms, 8 ms or longer in order to reduce the system load within the gateway and
therefore increase data throughput.

On the other hand, longer periods increase response times. The period you choose will therefore be a
compromise between these factors.

All instances with output or input data use the same data format. This is described in detail in the following
chapters.

The payloads are divided into different logical modules:

e Logical module: Connection status
e Logical module: Control and status
e Logical module: Result data
e Logical module: Parameters
e Logical module: Trigger data

Each logical module is used once per device and can contain both output and input data. All modules with
the exception of the connection status logical module use a handshake mechanism to facilitate data
exchange.

A detailed description of how to use the handshake mechanism can be found in the Handshake chapter.

NOTE

In order to ensure data consistency in the PLC, we recommend the use of the CPS
(Synchronous Copy File) command when planning using the Rockwell planning software.

If the cyclical data changes, the corresponding reactions are triggered. If Handshake is used, this only
happens if the handshakeflag changes.
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When the Ethernet/IP™ connection is first established, actions for some data are triggered, even if this data
does not change:

Element Behaviour on initial receipt

Trigger Is not analysed, is only stored to detect changes

Teach Is analysed, 0 received — deactivate teach, 1 received — activate teach
Operating Mode Is analysed, 0 received— activate run mode, 1 received — activate setup mode
F:urrent Is analysed, 0 received — no change, all other values — switch to the given job
job number

Reset Statistics Is not analysed, is only stored to detect changes

Reset State SJ Is not analysed, is only stored to detect changes

Reset State SP Is not analysed, is only stored to detect changes

Reset State SM Is not analysed, is only stored to detect changes

SetParam "Immediately" used

Trigger data "Immediately" used, data is scheduled for next image acquisition
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The following tables provide a brief overview of the data formats. The data is described in detail in the
following chapters.

Output data (originator (O) to target (T), assembly instances 100, 102, 104, 106):

Byte Logical Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
module
0 pad (0) Operating | Teach TRG
mode
1 Select job number
2 Reset statistics
3 pad (0) Reset pad Reset pad (0) Reset
State SM (0) State SP State
SJ
4 pad (0) O->T pad O->T O->T pad (0)
HS Flag (0) HSWA SHS
ACT ACT
5 pad (0) T->0 pad T->0 T->0 pad (0)
HS ACK (0) HSWA SHS
ACT ACT
6 Result data pad (0) T->0OHS pad (0) T->0 T->0
ACK HSWA | SHS ACT
ACT
7 Parameters Act Parameters Len
8 Parameters (128 byte)
9 pad (0) O->T pad (0) O->T O->T
HS Flag HSWA | SHS ACT
136 ACT
137 | Trigger data Act Trigger Data Len
138 Trigger data (128 byte)
139 pad (0) O->T pad (0) O->T O->T
HS Flag HSWA | SHS ACT
266 ACT
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Output data (originator (O) to target (T), assembly instances 101, 103, 105, 107):

Byte Logical Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
module
0 Connection | Handshake | Pipeline | Buffer RS Configuration | System Dev Dev
status error overrun | overrun | protocol error error unused | conn
error error error by cfg | state
1-3 pad (0)
1 pad (0) Img Operating Mode Teach | TRG
Proc ACT RDY
ACT
2 Active job number
3 pad (0)
4 pad (0) | Status SM | Status SP Status SJ
5 pad (0) Alarm Total Total
Res Res
Fail Pass
pad (0)
7 Sub Res 4 Sub Sub Sub Sub Res 2 Sub Sub Sub
Fail Res 4 Res 3 Res 3 Fail Res 2 Res1l | Res1
Pass Fail Pass Pass Fail Pass
8 pad (0) Sub Sub
Res5 | Res5
Fail Pass
9 Alarm Alarm Alarm Alarm Alarm Alarm Alarm | Alarm
PIF PIF FTP PIF Inv Job Output Inv (Any)
Pipe OV Buf OV Timeout | TRG
10 Alarm
PIF
HS
Err
11 pad (0)
12 pad (0)
13 pad (0) O->T pad (0) O->T | O->
HS HSWA T
ACK ACT SHS
ACK ACT
ACK
14 pad (0) T->0 pad (0) T->0 | T->
HS HSWA o]
Flag ACT SHS
ACK ACT
ACK
15 | Result data Act Res Data Len
16 Result data (128 byte)
17 pad (0) T->0 pad (0) T->0 | T->
HS HSWA o]
144 Flag ACT SHS
ACK ACT
ACK
145 | Parameters pad (0) O->T pad (0) O>T | O->
HS HSWA T
ACK ACT SHS
ACK ACT
ACK
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146 Trigger pad (0) O->T pad (0) O>T | O->
data HS HSWA T

ACK ACT SHS

ACK ACT

ACK

15.7.2.1 Logical module: Connection status

This module delivers information regarding the status of the connection between the assigned device and the
gateway (RS 485), as well as the general status of the device (pending alarms).

Module content

Data element Direction Type Length Description
(Byte)
Connection status | PLC “™® device UINT8 1 Device connection status
Bit 0 1 if the RS connection is active,
otherwise 0
Bit 1 1 if the use of the device is locked due

to the configuration of the "S4"
gateway, otherwise 0

Bit 2 1 if a gateway system error is pending,
otherwise 0 (see description of the
LEDs)

Bit 3 1 if a configuration error is pending,

otherwise 0 (invalid position of the "S4"
switch, duplicated device ID)

Bit 4 1 if an RS protocol error is pending,
otherwise 0. (The gateway has
identified an error in communication
with the Vision Sensor, the Vision
Sensor is not responding [promptly],
invalid data)

Bit 5 1 if there is a data buffer overrun,
otherwise 0. (The data volume sent
from the Vision Sensor (e.g. result data)
is greater than the module can receive).
Bit 6 1 if there is a pipeline overrun,
otherwise 0. (The internal buffer for
data output is full, the data was sent too
slowly via Ethernet/IP™ (or not at all).
Bit 7 1 if there is a handshake error,
otherwise 0O (the handshake mechanism
was used incorrectly, e.g. a sent
handshake was not acknowledged

correctly).
UINT8 |1 Reserved (always 0)
UINT8 |1 Reserved (always 0)
UINT8 |1 Reserved (always 0)
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15.7.2.2 Logical module: Control and status

This module gives you access to Control (e.g. trigger, teach), Job number (switching between jobs), State
(e.g. status of the job changeover) and Job result (results of the feature checks) and alarms.

Module content

Data element Direction Type Length Description
(Byte)
Device PLC ™ device UINT8 1 Control word
controller
Bit 0 Trigger (switching from 0 -> 1 triggers
image acquisition), corresponds with
the
"TR" process interface command
Bit 1 Teach (if 1 is triggered during

image acquisition, Teach

is carried out), corresponds

with the "SM" process interface

command

Bit 2 Operating mode (switching from 0 ->
1

switches to setup mode, switching
from 1 ->

0 switches to run mode), corresponds
with the "SM" process interface
command

Bits 3..7 Reserved (always 0)

Data element Direction Type Length Description
(Byte)
Job selection PLC ™ device UINTS | 1 Current job number (changing triggers job switching,

job number eff. 0x01..0xFF, 0x00 -> does not
trigger job switching ("Inactive"), corresponds
with the "SJ" process interface command

Data element Direction Type Length Description
(byte)
Reset statistics | PLC ™ device UINTS | 1 Reset statistics (changing triggers a statistics reset
for the corresponding job number, eff. 0x01..0xFF,
0x00 ->

does not trigger a statistics reset ("Inactive"),
corresponds with the "CS" process interface

command
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Data element Direction Type Length Description
(byte)
Status PLC ™ device UINT8 1 Resets the status for various actions
reset
(actions) Bit 0 Job switching status

(changing from O -> 1 triggers
a reset if the status is not "in

progress")
Bit 1 Reserved (always 0)
Bit 2 Reset SetParam status

(switching from 0 -> 1 triggers a reset
if

the status is not "in progress")

Bit 3 Reserved (always 0)

Bit 4 Reset mode switching status
(changing from 0 -> 1 triggers
a reset if the status is not "in

progress")
Bit 5..7 Reserved (always 0)
Data element Direction Type Length Description
(Byte)
Device status PLC *= device UINTS |1 Status word, corresponds with the
"GS" process interface command
Bit 0 TRG ready

0: Trigger not permitted,
1: Trigger permitted
Bit 1 Teach

0: Teach will

not be carried out on the next
image

1: Teach will

be carried out on the next
image

Bits 2..3 Mode

0: Run mode
1: Setup mode
2: Test mode
Bit 4 ImgProcAct

0: Image acquisition/analysis not
active

1: Image acquisition/analysis active
Bits 5..7: Reserved (always 0)

Data element Direction Type Length Description

(Byte)
Current job PLC ™ device UINT8 |1 Current job number 1..255,
number

0: if not in run mode or job switching
is active, corresponds with the

"GS" process interface command
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Data element Direction Type Length Description
(Byte)
Reserved PLC *® device UINT8 1 Reserved (always 0)
Data element Direction Type Length Description
(Byte)
Action status PLC *® device UINTS | 1 Status for various actions, corresponds with the

"GS" process interface command

Bits 0..1 Job switching status

0: idle (no request pending),
1: in progress

2: completed successfully
3: completed with errors
Bits 2..3 SetParam status

0: idle (no request pending)
1: in progress

2: completed successfully
3: completed with errors
Bits 4..5 SwitchMode status

0: idle (no request pending),
1: in progress

2: completed successfully
3: completed with errors

Bit 6..7 Reserved (always 0)
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Data element Direction Type Length Description
(Byte)
Job results PLC ™ device UINTS | 1 1 bit "Pass" and 1 bit "Fail" for each total and partial
result, if
both bits=0 -> no result available
Bit 0 1 if the total result = "Pass",
otherwise 0
Bit 1 1 if the total result = "Fail",
otherwise 0
Bit 2 1if a process alarm was produced
during image analysis (details
-> ProcessAlarm), otherwise 0
Bits 3..7 Reserved (always 0)
UINT8 |1 Bits 0..7 Reserved (always 0)
UINTS 1 Bit 0 1 if partial result 1 = "Pass",
otherwise 0
Bit 1 1 if partial result 1 = "Fail", otherwise
0
Bit 2 1if partial result 2 = "Pass",
otherwise 0
Bit 3 1 if partial result 2 = "Fail", otherwise
0
Bit 4 1 if partial result 3 = "Pass",
otherwise 0
Bit 5 1 if partial result 3 = "Fail", otherwise
0
Bit 6 1if partial result 4 = "Pass",
otherwise 0
Bit 7 1 if partial result 4 = "Fail", otherwise
0
UINTS | 1 Bit 0 1 if partial result 5 = "Pass",
otherwise 0
Bit 2 1 if partial result 5 = "Fail", otherwise
0
Bit 2-7 Reserved (always 0)
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Data element Direction Type Length Description
(Byte)

Device alarms PLC ™ device UINTS | 1 Process alarms in terms of device functionality:
Each "total" and "alarm type" is 1 bit: "Alarm
pending"

Bit 0 1if any process alarm is

pending, otherwise 0
Bit 1 1 if the "invalid trigger" alarm is
pending, otherwise 0
Bit 2 1 if the "output time
exceeded" alarm is pending,
otherwise 0
Bit 3 1 if the "job selection
error" alarm is pending, otherwise 0
Bit 4 1 if the "process interface
error" alarm is pending, otherwise 0
Bit 5 1 if the "FTP client was unable
to send all data" alarm is pending,
otherwise 0
Bit 6 1 if the "buffer overflow" alarm is
pending, otherwise 0
Bit 7 1 if the "pipeline overflow" alarm is
pending, otherwise 0
UINTS | 1 Bit 0 1 if the "handshake error" alarm is
pending, otherwise 0
Bits 1-7 Reserved (always 0)
UINT8 1 Bits 0-7 Reserved (always 0)
UINT8 1 Bits 0-7 Reserved (always 0)
Data element Direction Type Length Description
(Byte)

Handshake for PLC ™ device UINT8 1 Handshake for output data

output data

from the Bit 0 1 if "simple" handshake should be

activated, otherwise 0.
controller
(Output: Bit 1 1if handshak_e with acknow_ledgement
T should be activated, otherwise 0.

activation and i

HS control) Bit 2..3 Reserved (always 0)

Bit 4 Handshake flag - is inverted by the
controller simultaneously or after each
new, valid piece of data is sent and
signalises with the edge that this data
can be transferred (if handshake is
activated)

Bits 5..7 | Reserved (always 0)
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Data element Direction Type Length Description
(Byte)

Handshake for PLC ™ device UINT8 1 Handshake for output data
output data
from the Bit 0 1 if simple handshake was activated

troll (confirmation for activation), otherwise
controller 0.
(Input: ACK Bit 1 1 if handshake with acknowledgement
for activation was activated (response for activation),
and HS ACK) otherwise 0.

Bit 2..3 Reserved (always 0)

Bit 4 Handshake flag ACK - must always be
set to the value of the most recently
received handshake flag by the device,
and therefore acknowledges receipt for
the controller (if handshake with
acknowledgement is activated)

Bits 5..7 | Reserved (always 0)

Data element Direction Type Length Description
(Byte)
Handshake for PLC ™ device UINT8 1 Handshake for input data
Input data
from the Bit 0 1 if."simple" hanqshake should be
activated, otherwise 0.
controller i
(Output: Bit1 1 if handshake with acknowledgement
o should be activated, otherwise O.
activation and _
HS ACK) Bit 2..3 Reserved (always 0)
Bit 4 Handshake Flag Ack - must always be
set
to the value of the most recently
received
handshake flag, and
therefore acknowledges receipt for the
device
(if handshake with
acknowledgement is activated)
Bits 5..7 | Reserved (always 0)
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Data element Direction Type Length Description
(Byte)
Handshake for PLC “® device UINT8 1 Handshake for input data
Input data
from the Bit 0 1 if "simple" handshake was activated
(ACK for activation), otherwise 0.
controller
. Bit 1 1 if handshake with acknowledgement
Input: ACK - L
(Inp o was activated (ACK for activation),
for activation otherwise 0.
and HS control) Bit 2..3 Reserved (always 0)
Bit 4: Handshake flag - is
inverted by the device simultaneously
or after each new, valid
piece of data is sent and signalises
with the edge that this data
can be transferred (if
handshake is activated).
Bits 5..7 | Reserved (always 0)
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This module is used to transfer the result data from job processing. The result datagram is configured during
job creation in the Application Suite in the step: Configure interfaces — Output process interface.

The result data module corresponds with response to the "GD" command from the classic process interface.

Data element Direction Type Length Description
(Byte)
Actual PLC ™ device UINTS | 1 Length of data actually used in
Length ResultData
Result data
Data element Direction Type Length Description
(Byte)
Result data PLC *® device OCTET- | 128 Result data for job execution
(128 byte) STRING
Data element Direction Type Length Description
(Byte)
Handshake for PLC ™ device UINT8 1 Handshake for input data
Input data
from the Bit 0 1 if "simple” handshake
controller should be activated, otherwise 0
(Output: Bit 1 1 if handshake with acknowledgement
activation and should be activated, otherwise 0
HS ACK) Bits 2..3 Reserved (always 0)

Bit 4 Handshake Flag ACK - must always
be set to the value of the most
recently
received handshake flag, and
therefore acknowledges receipt for
the
device
(if handshake with acknowledgement
is activated)

Bits 5..7 Reserved (always 0)
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Data element Direction Type Length Description
(Byte)

Handshake for PLC ™ device UINT8 1 Handshake for input data
Input data
from the Bit 0 1 if "simple" handshake

I was activated (ACK for activation),
controfler otherwise 0
(Input: ACK Bit 1 1 if handshake with acknowledgement
for activation was activated (ACK for activation),

otherwise 0

and HS control)

Bits 2..3 Reserved (always 0)

Bit 4 Handshake flag - is

inverted by the device simultaneously
or after each new, valid

piece of data is sent and

signalises with the edge that

this data can be

transferred (if handshake is activated)

Bits 5..7 Reserved (always 0)

15.7.2.4 Logical module: Parameters
This module is used to transfer parameter data for the current job. It is configured

during job creation in the Application Suite in the step Configure interfaces — Input
process interface.

The parameters module corresponds with the "SP" command in the classic process interface.

Data element Direction Type Length Description
(Byte)
Actual PLC ™ device UINTS 1 Length of data actually used in
length of the ParamData
Parameters
Data element Direction Type Length Description
(Byte)
Parameters PLC ™ device OCTET- | 128 Parameter data for the current job
(128 byte) STRING
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Data element Direction Type Length Description

(Byte)
Handshake for PLC ™ device UINT8 1 Handshake for output data
output data
from the Bit 0 1 if "simple" handshake
controller should be activated, otherwise 0
(Output: Bit 1 1 if handshake with acknowledgement
activation and should be activated, otherwise 0
HS control) Bits 2..3 Reserved (always 0)

Bit 4 Handshake flag is
inverted by the device simultaneously
or after each new, valid
piece of data is sent and
signalises with the edge that
this data can be
transferred (if handshake is activated)

Bits 5..7 Reserved (always 0)

Data element Direction Type Length Description
(Byte)

Handshake for PLC *® device UINT8 1 Handshake for output data
output data
from the Bit 0 1 if "simple" handshake

troll was activated (ACK for activation),
controfler otherwise 0
(Input: ACK Bit 1 1 if handshake with acknowledgement
for activation was activated (ACK for activation),
and HS ACK) otherwise 0

Bits 2..3 Reserved (always 0)

Bit 4 Handshake flag ACK - must always
be set to the value of the most
recently
received handshake flag, and
therefore acknowledges receipt for
the
controller
(if handshake with
acknowledgement is activated)

Bits 5..7 Reserved (always 0)
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This module is used to transfer the data that will be assigned to the next

trigger.

Itis used in the same way as the "TD" command in the FTP process interface and
results datagram, the only difference being that new trigger data does not automatically trigger

image acquisition. Here, image acquisition must be triggered with an additional trigger.

If the data is not deleted (payload length -> 0), the data is used for each new

image acquisition thereafter.

VeriSens®

Data element Direction Type Length Description
(Byte)
Actual PLC ™ device UINTS |1 Length of data actually used in
Length of trigger TriggerData
data
Data element Direction Type Length Description
(Byte)
Trigger data PLC ™ device OCTET- | 128 Data that is assigned to the next
(128 byte) STRING trigger
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Data element Direction Type Length Description
(Byte)
Handshake for PLC ™ device UINT8 1 Handshake for output data
output data
from the Bit 0 1 if "simple" handshake
controller should be activated, otherwise 0
(Output: Bit 1 1 if handshake with acknowledgement
activation and should be activated, otherwise 0
HS control) Bits 2..3 Reserved (always 0)

Bit 4 Handshake flag is
inverted by the device simultaneously
or after each new, valid
piece of data is sent and
signalises with the edge that
this data can be
transferred (if handshake is activated)

Bits 5..7 Reserved (always 0)

Data element Direction Type Length Description
(Byte)
Handshake for PLC ™ device UINT8 1 Handshake for output data
output data Bit O 1 if "simple" handshake
from the was activated (ACK for activation),
controller T’?iwzer? ke with acknowled t
. Bit 1 if handshake with acknowledgemen
(Input._AC.K was activated (ACK for activation),
for activation otherwise 0
and HS ACK) Bits 2..3 Reserved (always 0)

Bit 4 Handshake flag ACK - must always
be set to the value of the most
recently
received handshake flag, and
therefore acknowledges receipt for
the
controller
(if handshake with
acknowledgement is activated)

Bits 5..7 Reserved (always 0)
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15.8 Handshake

When using an industrial Ethernet gateway, the creation, transfer and processing of data is not
synchronised. The gateway itself also represents an additional and unsynchronised delay element in the
communication path.

The different processing speeds of the PLC, gateway and Vision Sensor mean that it is often necessary to
synchronise the flow of data between the two devices at an application level, and therefore ensure that the
data is communicated.

There are two different handshake procedures for this. These are the Simple handshake and the Handshake
with acknowledgement.

The activation processes for the handshakes are described in the individual modules.

15.8.1 Simple handshake

Each time new data is sent, the sender inverts the handshake flag (flag bit). The receiver can then detect
that new data is being sent, even if the content of the data is the same.

Example: The same result is produced for each job analysis (e.g. identical gray value or the same distance is
measured). The handshake flag shows that a new image has been analysed and its (unchanged) results is
being sent.
General process for the simple handshake for input data for the PLC (status, result data):
1. The PLC activates the simple handshake (outgoing handshake for input data bit 0).
2. The Vision Sensor confirms the activation of the handshake (ingoing handshake for input data bit 0).
3. When it sends new data, the Vision Sensor inverts the handshake flag (ingoing handshake flag for
input data bit 4). If new data is ready to be sent, it is sent immediately with the handshake flag
inverted once again.
4. The inverted handshake flag (ingoing handshake flag for input data bit 4) tells the PLC that new data

has arrived and it begins to process it. The PLC does not need to confirm the receipt of the data, and
this would be ignored by the Vision Sensor.

General process for the simple handshake for output data for the PLC (control, parameters, trigger data):
1. The PLC activates the handshake (outgoing handshake for output data bit 0).

2. The Vision Sensor confirms the activation of the handshake (ingoing handshake flag for output data
bit 0).

3. When it sends new data, the PLC inverts the handshake flag (outgoing handshake flag for output
data bit 4). If new data is ready to be sent, it is sent immediately with the handshake flag inverted
once again.

4. The inverted handshake flag (outgoing handshake flag for output data bit 4) tells the PLC that new
data has arrived and it begins to process it. The Vision Sensor does not need to confirm the receipt
of the data, and this can be ignored by the PLC.
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15.8.2 Handshake with acknowledgement

Each time new data is sent, the sender inverts the handshake flag (flag bit). The receiver sends the received
handshake flag back to the sender. The sender can only send new data (with the handshake flag inverted
once again) once it has received this acknowledgement. However, this mode reduces the amount of data
that can be transferred simultaneously.

General process for the handshake with acknowledgement for input data for the PLC (status, result data):

1.

2.

3.

The PLC activates the handshake (outgoing handshake for input data bit 1).
The Vision Sensor confirms the activation of the handshake (ingoing handshake for input data bit 1).

When it sends new data, the Vision Sensor inverts the handshake flag (ingoing handshake flag for
input data bit 4) and waits for receipt of the acknowledgement (outgoing handshake flag for input
data bit 4). If new data is ready to send, it remains in a pipeline.

The inverted handshake flag (ingoing handshake flag for input data bit 4) tells the PLC that new data
has arrived and it begins to process it. It confirms receipt of the data by sending the received
handshake flag back as an acknowledgement (outgoing handshake flag for input data bit 4).

The Vision Sensor detects the acknowledgement (outgoing handshake flag for input data bit 4) and
therefore that the data has been received, and can now send new data and invert the handshake
flag again.

General process for the handshake with acknowledgement for output data for the PLC (control, parameters,
trigger data):

1. The PLC activates the handshake (outgoing handshake for output data bit 1).

2. The Vision Sensor confirms the activation of the handshake (ingoing handshake flag for output data
bit 1).

3. When it sends new data, the PLC inverts the handshake flag (outgoing handshake flag for output
data bit 4) and waits for receipt of the acknowledgement (ingoing handshake flag for output data bit
4). If new data is ready to be sent, there is the option to retain or discard the data as required.

4. The inverted handshake flag (outgoing handshake flag for output data bit 4) tells the Vision Sensor
that new data has arrived and it begins to process it. It confirms receipt of the data by sending the
received handshake flag back as an acknowledgement (ingoing handshake flag for output data bit
4),

5. The PLC detects the acknowledgement (ingoing handshake flag for output data bit 4) and therefore
that the data has been received, and can now send new data and invert the handshake flag again.
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16 Cleaning

Due to its compact design, the device is characterized by almost maintenance-free operation.
When used for the intended purpose, it is possible that the device may need to be cleaned from time to time.
Very clean optical surfaces (cover glass) are required for the consistent and reproducible operation of the

device.

For cleaning, use a soft, lint-free cloth to clean the surface of the cover glass with a gentle pressure, without
scratching.

To clean stubborn dirt, commonly available window cleaning agent is recommended.

ATTENTION!

Ensure that no residues of the cleaning agent or scratches remain on the glass. These
can permanently damage the reproducibility of the results from the device.

ATTENTION!

As so many cleaning agents are available, we hope you understand that we cannot test
every single one. Resistance to cleaning agents and areas of use depends upon the
specific application.

Cleaning agents must be tested on an discreet area of the device under application
conditions to evaluate if they are suitable.

Materials within the device with protection class IP 69K

Component, part Material Classification
Housing Stainless steel 1.4404 (316L)

Seal (housing) polymerized silicone rubber (CAF) | FDA, BfR
Cover glass PMMA FDA, UL

Seal / adhesive (cover glass) Silicone adhesive FDA

Seals (O-rings) Fluororubber (FPM) FDA
Press-fitted optical fibre Polycarbonate

Sealing collar optical fibre Epoxy resin

Screw cover (rear side) Silicone FDA
Connector M12 / 12 pin Stainless steel 1.4404 (316L)
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17 Technical data
17.1 Overview of feature checks
Feature checks ID-100 ID-110 CS-100 XF-100 XF-200 XC-100 color

XF-105 XF-205
XC-100 XC-200

Part location
Part location on contours 360° 360° 360° 360°
Part location on edges + + +
Part location on circle + + +
Part location on text lines + + + +
Geometry
Distance + + + +
Circle + + + +
Angle + + +
Count edges + + +
Point position + + +
Edge characteristics + +
Feature comparison
Count contour points + + +
Count contour points (color) +
Contour comparison + + + +
Contour comparison (color) +
Color identification +
Brightness + + +
Contrast + +
Area size + +
Area size (color) +
Color positioning +
Count areas + +
Count areas (color) +
Pattern comparison + +
Pattern match (color) +
Identification
Barcode + + +
Matrix code + + +
Text + +
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Features

XF-100
XF-105

XF-200
XF-205

CS-100

ID-110

ID-100

Optics: 10 mm | 16 mm | C-mount

lllumination: White | Infrared (daylight filter
integrated) | Integrated flash controller for
external illumination

Configurable web interface (live image, job
switching, retrieving defect images)

Save images via FTP

Configuration via Ethernet

Process linkage: Digital I/Os

Produce partial results via digital I/Os at
different times

Process interface: Ethernet | RS485 (model-
dependant) (PROFINET via RS485
Gateway)

Baumer FEX® Image processor

FEXLoc® (360° part location)

User administration / Password protection

Coordinate conversion

Flexible result conjunction

Integrate digital inputs into results
conjunction

Identification functions: Code | Text

Job test function

High speed mode (monochrome only)

Gamma correction
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17.3 Type code

| | Customer specific
Product family V]S 1(0|0 0|3 1|0 Pl-| K X X
Product
1(0|0
1(1|0
2|0]| 0
Devices with protection class IP 69K 5
Monochrome
Color
Image format Number of Pixels x 100k
640 x 480 0[3
1280 x 960 1]2
1600 x 1200 2|0
Flash controller for external illumination
IR
White
Optics / Lens
No Lens C mount 0|0
Focal length 10mm 1{0
Focal length 16mm 1(6
Ethernet (TCP/IP) + serial (RS485)
Ethernet (TCP/IP)
Output
PNP P
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17.4 Technical drawing (except XC-100 / XC-200)
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17.6 Technical drawing (XF-105, XF-205 only)
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17.7 Fastening bracket, 90 degree

= Color: Black
= Material: powder coated steel
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17.8 Fastening bracket, straight

= Color: Black
= Material: powder coated steel

ald
1—'“
|
. 120 _
B @ 5657 _
=t | - ?:’;}J___.
- —— ;r"r
| : JT\ A
\ \|-’ i
1 ll'u
\
B -1 ~ - 9
i IIII "lI,___
| R2>  4xp43
% P S5 !
i 5 e A
29 B 40 110
v2.6.2 346/351 Baumer Optronic GmbH

Radeberg, Germany



Technical Documentation
VeriSens®

AE Baumer

17.9 lllumination mount "VB Fix Kit Bar Light 74"

= Color: Black
Material: powder coated aluminum
suitable with illumination "VB Bar Light 74" (Item no. 11081785)
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17.10 Technical data

General data XC series XF series | CS series | ID series
Resolution 640 x 480 px | 1280 x 960 px 1600 x 1200 px 752 x 480 px
1/4“ CCD 1/3“ CCD 1/1.8“ CCD 1/3* (monochrome)
Sensor (monochrom | (monochrome (monochrome)
(monochrome) !
e, color) color)

LED illumination

Integrated flash controller for external illumination White (LED class: Risk group 1, low
risk, EN 62471:2008) Infrared (LED
class: free group risk free, EN

62471:2008) (860 nm)

Lens Changeable lens (C-mount) Ei:tégr?t?d) Ei:tégrztzd)
Min. object distance Depending on changeable lens 50 mm 70 mm

Max. object distance | Depending on changeable lens o0 300 mm
Speed .

eSO e | e | M2 WIS s s0ins. s M. 100 s
(Binning 2 x 2 igg insp. / insp. / sec. insp. / sec. sec. (XF series only)
monochrome) )

r?]‘zf;‘;tn'/mage 32 8 4 32

Number of jobs Up to 255 on the device (can be exchanged via process interface)

Features per job 32

Electrical data XC series ‘ XF series | CS series | ID series
Power supply ———=+18...30VDC

Power consumption Type 5W (Imax =1.5 A at 24 V) ‘ Type 5W (Imax=1A at 24 V)
Inputs 8...30VDC

Outputs PNP 100 mA

Digital input Trigger, Job selection, External teach-in, Encoders (CH-A, CH-B) 500 kHz

Digital output

Pass / Fail 1-5 7, flash sync, alarm, image trigger permitted, result valid
DVS XXXXXXXXXXXRX: 1-3

Communication Initial
setup Process

Ethernet (LOBASE-T / 100BASE-TX)
TCP | UDP (Ethernet) " RS485 " PROFINET via

; o
interface Gateway ™) % except CS-100
Integr. Flash XC series XF series | CS series | ID series
controller
Voltage (permanent) =———12VDC or==—=24VDC -
Voltage (pulsed) J1L 24 vpCcor IL 48 vDC

Imax = 800 MA at ===24 VDC -

Current (permanent)

Current (pulsed)

(+/-10 %, at least +/- 100 mA, at 25 °C)

Imax = 4 A at 148 VDC
(+10/-20 %, at least +/- 100 mA, at 25 °C)

Flash time

Max. 1 ms (Duty Cycle max. 1:10) -
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Operating XC series XF series | CS series | ID series
conditions

Operating ° . ° ; °
temperature +5 ... +50 °C / Storage temperature: -20 ... +70 °C / Housing temperature max. +50 °C
Humidity 0 ... 90 % (non-condensing)

Protection class

IP 67 (XC-Series: with tube)

IP 67, IP 69K (only XF series in IP 69K)

Vibration load

IEC 60068-2-6, IEC 60068-2-64

Mech. shock
resistance

EN 60068-2-27

Mechanical data

XC series

XF series (XF series in IP 69K) | CS
series | ID series

Width x Height x
Depth

53 mm x 99.5 mm x 49.8 mm (without lens / tube)

53 mm x 107.5 mm x 38 mm

Material

Housing: Aluminum, Cover glass tube: PMMA

Housing: Aluminum (IP 69K: Stainless
steel 1.4404) Cover glass: PMMA *

Weight

300 g (without lens / tube)

250 g (640 g)

Code types / OCR

Model: XC-200

Models: XF-200 / XF-205 | ID-110 | ID-
100

Barcode ¥

2/5 Industrial, 2/5 Interleaved, Codabar, Code 39, Code 93, Code 128, PharmaCode EAN 8, EAN
13, UPC-A, UPC-E: Base code + variants Add-On 2, Add-On 5 GS1 DataBar (RSS): Limited,
Expanded, Expanded Stacked GS1 DataBar (RSS-14): Base code + variants Truncated,

Stacked, Stacked Omnidir GS1 128

Matrix code

DataMatrix (ECC 200), GS1-DataMatrix, QR, PDF417

Font ®

Optional fonts (recommended: sans serif, proportional), dot matrix, characters: A-Za-z 0-9 +-. : /

)

) for XF-100 / XF-105 / XF-200 / XF-205 / CS-100 / ID-110 with infrared illumination: Daylight filter integrated

5)

15415 or AIM DPM-1-2006
® XF-200 / XC-205 / XC-200 / ID-110 only

incl. quality rating of all barcodes according to ISO / IEC 15416 as well as all matrix codes according to ISO / IEC
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17.11 Electrical Connection (View on Device)

S |
Pin Designation
1 Power (===+ 18 - 30 VDC)
2 Ground
3 IN1 (Trigger)
4 OUT 1 (PTC-protected)
5 IN 2
6 OUT 2 (PTC-protected)
7 OUT 3 (PTC-protected)
8 IN 3
Pin Assignment(M12) 9 OUT 4/ (RS 485+, ID-100 only) (PTC-protected)

10 IN 4
11 IN 5
12 OUT 5/ (RS 485-, ID-100 only), (PTC-protected)
Pin Designation

3 4 1 TD+

O O 2 RD+

3 TD-

20 04 4 RD-

Pin assignment of the
Ethernet interface (M12)
Pin Designation
1 ——=+24V or 1 +48V Flash
2 ———=+12V or 1 +24V Flash
3 Ground
4 Flash Sync ¥, (100 mA PNP)
s n voltage according to power supply
upply for external A
illumination (M) Voltage outputs configurable by software
(XC only)
C€ RoHS
COMPLIANT
v2.6.2 350/351 Baumer Optronic GmbH

Radeberg, Germany
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17.12 Power Cable M12/ 12-pin

Pin Designation Color code

1 Power (===+ 18 - 30 VDC) brown

2 Ground blue

3 IN1 (Trigger) white

4 OUT 1 (PTC-protected) green

5 IN 2 pink

6 OUT 2 (PTC-protected) yellow

7 OUT 3 (PTC-protected) black

8 IN 3 grey
Pin assignment of the 9 OUT 4 / RS 485+ (PTC-protected) | red
connecting cable (M12) 10 IN 4 violet

11 IN5 grey-pink

12 OUT 5/ RS 485- (PTC-protected) red-blue

v2.6.2 351/351 Baumer Optronic GmbH
Radeberg, Germany



	1 Welcome
	2 Imprint
	3 Safety instructions
	4 Correct Use
	5 Mode of operation
	6 Installation and Commissioning
	6.1 Mechanical installation
	6.2  Electrical installation
	6.3  Wiring
	6.3.1 Notes on using an incremental encoder

	6.4  Software installation
	6.5  Commissioning the Ethernet interface on your computer
	6.6  Notes on using gateways
	6.7 Important network terms
	6.8  LED panel

	7 Overview of the Application Suite
	7.1  Operating modes of the device
	7.2  Help, info and support

	8 Image display options
	8.1  Images from PC
	8.2  Defect images
	8.3  Loading, saving and recording images
	8.4  Job features

	9 Creating a job
	9.1 Adjusting the image (image focus)
	9.1.1  Adjusting the image (additional parameters)
	9.1.2  Coordinates (model-dependant)
	9.1.3  Focus
	9.1.4  White balance (model-dependant)

	9.2  Checking features
	9.3  Configuring interfaces
	9.3.1  Occupancy of digital I/Os
	9.3.2  Timing digital I/Os
	9.3.3  Output process interface (model-dependant)
	9.3.4 Input process interface (model-dependant)
	9.3.5 Web interface

	9.4   Device activation
	9.4.1  Statistics / Details


	10 Device menu
	10.1  Connect to device...
	10.2  Device settings...
	10.2.1  Device name
	10.2.2  Access rights (model-dependant)
	10.2.2.1 Application Suite
	10.2.2.2  Web interface

	10.2.3  Customizing web interface
	10.2.3.1 Functions
	10.2.3.2  Design

	Digital I/Os
	10.2.4 Alarm signal
	10.2.5 IP address / Network
	10.2.6 Process interface (model-dependant)
	10.2.7  FTP
	Job management
	10.2.8  Job selection / Teach
	10.2.9  Illumination controller (model-dependant)
	10.2.10  Firmware update

	10.3  Backup
	10.3.1  Backup - using the PC...
	10.3.2  Backup – using the FTP server...
	10.3.3 Backup – restoring from the PC...
	10.3.4  Backup - restoring from the FTP server

	10.4  Digital I/O Assistant
	10.5  Process interface assistant (model-dependant)
	10.6  Operating mode display

	11 Job menu
	11.1  Create new job
	11.2 Load job from PC...
	11.3  Load job from device...
	11.4 Save job to PC...
	11.5  Save to the device...
	11.6 Test job...
	11.6.1  Test Protocol – Overview
	11.6.2  Test Protocol – Statistic

	11.7 Result and user display

	12 Feature checks
	12.1  Part location
	12.1.1 Part location on contours
	12.1.2  Part location on edges
	12.1.3  Part location on circle
	12.1.4 Part location on text line

	12.2  Geometry
	12.2.1 Distance
	12.2.2  Circle
	12.2.3  Angle
	12.2.4  Count edges
	12.2.5  Point position
	12.2.6  Edge characteristics

	Feature comparison
	12.2.7 Count contour points
	12.2.8  Contour comparison
	12.2.9  Color identification
	12.2.10  Brightness
	12.2.11  Contrast
	12.2.12  Area size
	12.2.13  Area size (color)
	12.2.14  Color positioning
	12.2.15  Count areas
	12.2.16  Count areas (color)
	12.2.17  Pattern comparison
	12.2.18  Pattern match (older version)
	12.2.19  Pattern match (color)

	12.3  Identification
	12.3.1 Barcode
	12.3.2  Barcode (color)
	12.3.3  Matrix code
	12.3.4  Matrix code (color)
	12.3.5  Text
	12.3.6  Text (color)
	12.3.7  Appendix: Quality characteristics for barcodes and matrix codes


	13 Digital interfaces
	13.1 Explanation of terms from the timing diagram
	13.2  Timing when an external trigger is used
	13.3  Timing for continuous image acquisition
	13.4  External Teach
	13.5  Job switching
	13.6  Job selection via digital inputs
	13.6.1  Binary job selection
	13.6.2  Bit serial job selection

	13.7  Alarm signal

	14 Web interface
	14.1  Supported browsers
	14.2  Connecting to the web interface
	14.3  Device specific functions
	14.4  Job specific functions
	14.4.1 Image acquisition
	14.4.2 Part location
	14.4.3 Geometry
	14.4.4 Feature comparison
	14.4.5  Identification

	14.5  Functions selectable via the address bar
	14.5.1 Language selection
	14.5.2 Scaling down the transferred image
	14.5.3  Live image
	14.5.4  Defect images
	14.5.5  Static images
	14.5.6  Setting the display screen


	15 Communication via the process interface (model-dependant)
	15.1 Process interface via TCP/UDP (model-dependant)
	15.1.1 Configuration of the Ethernet interface
	15.1.2  Protocol structure – Ethernet

	15.2 Process interface via RS485 (model-dependant)
	15.2.1 Configuration of the RS485 interface
	15.2.2 Protocol structure – RS485

	15.3  General Information
	15.3.1 General description of data formats
	15.3.1.1 Integer
	15.3.1.2 Float
	15.3.1.3 Text
	15.3.1.4  Composite data type: Integer
	15.3.1.5 Composite data type: Float-Point
	15.3.1.6  Composite data type: List

	15.3.2 Numeric values in commands
	15.3.3  Conversion Table Decimal ↔ Hexadecimal ↔ Character
	15.3.4  Receive timeout
	15.3.5  Response delay

	15.4  Available commands for TCP / UDP / RS485
	15.4.1 CS command –reset statistics
	15.4.2  Command GB – access device backup
	15.4.3  GD command – retrieve last result
	15.4.4  GF command – access individual data on the device
	15.4.5  GI command – access an image (only via Ethernet)
	15.4.6  GM command – access information about the device
	15.4.7  GP command – access the current configuration of the SP command
	15.4.8  GS command – request status
	15.4.9  SJ command – change to a different job
	15.4.10  SM command – change operating mode
	15.4.11  SP command – set parameters for the feature checks
	15.4.12  TE command – use next image for external teach
	15.4.13  TR command – request image acquisition and response datagram
	15.4.14  TI command - trigger immediately
	15.4.15  TD command – request image acquisition and transfer data
	15.4.16  UD command – transfer backup data (only for Ethernet)
	15.4.17 UJ command – transfer a new job
	15.4.18  VB command – restart device

	15.5  Process interface via industrial Ethernet (model-dependant)
	15.5.1  Gateway cabling
	15.5.2 Activate DHCP on EtherNet/IP™ Gateway
	15.5.3  LEDs on the gateway
	15.5.4  Planning in the PLC
	15.5.4.1 PROFINET
	15.5.4.2  Ethernet/IP™


	15.6  Available data for PROFINET
	15.6.1 Cyclical data
	15.6.1.1 Module: Configuration and connection status
	15.6.1.2  Module: Control and status
	15.6.1.3  Module: Result data
	15.6.1.4 Module: Parameters
	15.6.1.5  Module: Trigger data

	15.6.2  Non-cyclical data
	15.6.2.1  Alarms


	15.7  Available data for Ethernet/IP™
	15.7.1 Ethernet/IP™ object classes and instances
	15.7.2  Data from the assembly instances
	15.7.2.1 Logical module: Connection status
	15.7.2.2  Logical module: Control and status
	15.7.2.3  Logical module: Result data
	15.7.2.4 Logical module: Parameters
	15.7.2.5  Logical module: Trigger data


	15.8  Handshake
	15.8.1 Simple handshake
	15.8.2  Handshake with acknowledgement


	16 Cleaning
	17 Technical data
	17.1 Overview of feature checks
	17.2  Overview Features
	17.3  Type code
	17.4  Technical drawing (except XC-100 / XC-200)
	17.5  Technical drawing (XC-100 / XC-200 only)
	17.6  Technical drawing (XF-105, XF-205 only)
	17.7  Fastening bracket, 90 degree
	17.8  Fastening bracket, straight
	17.9  Illumination mount "VB Fix Kit Bar Light 74"
	17.10  Technical data
	17.11  Electrical Connection (View on Device)
	17.12 Power Cable M12 / 12-pin


