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TYINEMIZ I THDES FEMTHDL S mE TR, AT, AU B PEREATRIRIC B L L7z

WRLBETHEY a >y 77 /70y —2IbH$42 & T, EEOHEML, 71t 2DORFLK O iEL.
HARBIE DA EDRRIC R o TV T

190E Db Y DN SDFTH L nwF 7 7uy—olBlicky, €93y 27205k 0% o
BEAERT LI LT, KERREZBRLIENTEXL IR T L
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bz 2 oG AHTEL LI TAIEZHMELTVE T,

WGBS 27 2%, R A AT, TL—AF7 I8, WEITAT5) e, SEFSELEEICLD
BRI TVwET, Z5IE, BHOA— D —ICL 25D BAELTVEEELHVET, 4 V7 —
7 x— AREAERIRE L, HEPLL AR O Y — A LV A M EEH 2 REE L 5,

NRAFGA V=T 2 — AEHEREIE, N—F T 27T 7 2T7D2007V—TFIZ5EENET,

H{RALEL Y 7 b 27X, 40DEEAREIE, T4hbb, I A TOEBEBIEDHE., 71 X T DEE.
ARATHEDOMWET— 5 OFFE, H AT ERANHOIEFRA XY FORBE L F 5,

ARATGAVE—T7 2 — AR TR S W 5 EE B

Camera

L \/ Interface standard A T pirnotgel;?;eming pr(i)r?tI:rTaTemg ~B "’ J®
< Driver « SDK |«

< <

.‘ | | Transport Layer | Application

INH4DODREIE, 2200V 7 M= T LAY TIrbNET,

BlLE, PIVAR=FLAX(TL)TY o B ATDORM BMLARXVTOIATVLIAZTDT 7 A,
HRAT D0 DOWRT— 5 OWfE, A XY bo@AZRCE S, FFUAR—PLATVIZ N—FT 2T
A0 =72 —ABREBRICHELE T, T A V=T —XOMHICL D, ThZENEFD
7 L — 2. 27" F 73(Camera Link, CoaXPress, Camera Link HS)d L < I&, /YA 7 ¥ 7 % (GigE Vision,
USBS3 Vision, IEEE1394) 253 & %2 ) £97,

21X, V7 by 2 THEF Y MSDK)DO—ETH A HFHIE T 4 75 TF, SDKIZ., HAT, 5
WIE T L—A IR S £ 75V IZEFNTRESIN, PSS UVAR—-—PLAYZBHLT
HAAZ R, W7 -7 2L T,

HRATA VF—T 2 — ARERBEIZIE, 5ODN— KT 274 % —7 = — AE#HE (Camera Link,
Camera Link HS, CoaXPress, GigE Vision,USB3 Vision) &, 22DV 7 b7 274 V¥ —Tx— R
HEHREHIKS (GenlCam, IIDC2) 2% D 3,

N—=FT 27407 —=T7x2—AHERIKIL, DATPDRLRLEFITANR T L =0T T3 b
TELIEZBAELET, V7 by o THEREEKOTO S I V54 v —T7 2 —A2X ), Bk
CoarsA477)%, MAMBEDO FF 4% - SDK2S, EHWEICEZ) T, 2oz kizkb,
BHZSE 1IN — 2 OSDKE [T AHIE T, V7 b7 2 T7TOKRIBLZEHZ LIS, B X TR,
KIAN, ZLTA V=T 2 —AFTOHEHTLIENWTREICRD 5,




CAMERA
1114

IN—=ROIPA5—T1—X ala

= n
RS

advanci Ng VISION+IMAGING

Camera LinklZ, 20004EICHBALEINT L7ze H AT ETL— AT INBORZERETZHEL., B
ElL IR HHENTWABIE T, BT — 1 5k, AASZAIVT, YIOTNV@EE UTVIAL LMY
ZEFLTWITE T, Camera LinklZ, 37 v MlETIERL, AT T L —L T IN\BoOERERLT:
BLY VTN GBEA VI —T 2 —ABBTT, BHON—V3 Vi321E o T0ET, mIiE. I=H A5
V27 ax2 4%, PoCL., PoCL-Lite, 7 — 7 )VOMREMAEEIEMENTHE T,

(R 3V Y}y i /4
YTV A LAEHEERE LT, =71 KT 26¥ ~ ®MDR,
255 Mbytes/s. 275C850 Mbytes/sDWjf§ 7 — % % SDR - HDR (Mini Camera Link).
PEIE 7 Rk 14¥ ~ ®HDR (PoCL-Lite)
ZAE TN A H A S HE
TL—ALFT 5N PoCLxfIt: T X, Camera Linksr — 7 IIVEEH O
MBI HE,
r—7 )\
RO — T VR, RS, AATray Y Z DM DFEH
B IR L. BXZF4~15 mo B /NEI LA 7 a e LT, GenlCam|IHIEd X T T 7
BSRXNBEEIEIZH AT Y aRy 7 HEIR 7Y RTUVADUETT, A T—HIZKLT,
ThE, o — T IV2ARAE ] e,
PR V) — A 20004E10H
HDR 14-pin connector (PoCL-Lite)
WHN—T 3 v 2.1
Ay 74F¥ab—ay | BT — 5 RA T=7 NV t
Lite 100 Mbytes/s 1A
Hﬂﬁ%ﬂa Base 255 Mbytes/s 12': SDR, HDR 26-pin connector
Medium 510 Mbytes/s EN (Mini Camera Link)
Full 680 Mbytes/s 2K :
72-bit 765 Mbytes/s 2K ‘
80-bit 850 Mbytes/s 248
Uplink JEFMA > ) 7 v fE
71 A Z il Downlink FEFEI T U 7 vEE MDR 26-pin connector
AR ™) AT TV—=LTINPED4DODEFRES
T =8 ZBTNA A TL—LTFN
PR T A A1
: AR . ‘
FEA (typical at 85MHz) A AE )
Lite 10 m 4 W
TN Base 10 m AW (T av)
: S s OB 1
Medium 10 m 8 W (7]_ 74 /) hup:/'jbit,ly/camclink
Full 5m W (HTav) E E
72-bit 4 m W (T av) a
80-bit 4 m W (H7Tvavy)

[=]
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Camera Link HS (CLHS) 1Z. 20124E5H 12U ) — A &N, BEDOA”r — 7 V&M LT, Camera Link#& D
r—TIVEREENBEUEHE LD >TWET, 1y b5 —Z[IE70 b av, 16R#EDM I MIGPIO,
FIHI L7206 7 L — A 758, 7L — LB TOH X FHIBEAEETT, 1L — 720 3125 Gbits/s KL
50 Gbits/sDfz%E (M7a han) &, 1L—rH720103 Ghits/sDfmi%E (X770 b)) OIEHEZ L

9 A BRE D HE,

Y A7 2k S 5720, FEREFILOVHDLIPAHES N TWEd, A X Ml

NI Ny Mg EMEH LB, IPEMH L7206, ¥y #32 ns. EERERE150 ns(typ)Z FEIH L TV E 5,
GPIOE 5 b, BIEKR., ¥ v #312300 nsfiEE 2o TWET, I A MO — TNV TF—F 7+ 7T —
TAYTHFEHLIET,

Rk

SEHNLEL D 728012103 7 — 7 VAR F TR R A

WHEe 77— 7 NVIARL ) OFERY T,

1,200

Mbytes/s(F2:567 7 4 7%), 2,100 - 3,300 Mbytes/s
(C2:8M#8) . 8400 Mbyts/s(C33fE - &7 7 £ /%)

ZIET N A
TL—ALT I\

r—7)N

C2fir — 7 V15 m. C38# 4y — 7 IV T2 m,
AOC%4 — 7 V100 m,
SFP+ ($#) T5 m. SFP+(Jt7 7 4 /%) T300 mo

arrzy

SFF-8470(InfiniBand % 721ZCX4),

KT 7 AN =70,
AOCZ 7213SFP+a % 7 %,

71 A TR
Hlais s

< DLDFFR

FPGAWJ& ®SerDes ™D B 345 AT e

*)Jﬁii‘) U =2 20125135H SFP or SFP+ connector
BHN—Ta v 1.0
v 74¥al—Yav R T — & 5k g r—7 IV

W RE Bk C2-(CX4 7r—7n) 2,100 - 3,300 Mbytes/s | 14

C3-(CX4 r—7N) 8400 Mbytes/s 174 SFF-8470 connector

N (InfiniBand or CX4)
F2- (SFP+ 24 7 %) 1,200 Mbytes/s 1A
Uplink 300 Mbytes/s (C2)o 1,200 Mbytes/s (F2,C3)
. ﬁ‘ —~__ j:l\:

e Downlink g7 — % L

HEER b 9T AT

B A T~ DR,
VAvA AN NIV

Al A A

Fiber optic cable

DL, 7= 0# - 7= 7+ T =T 4 ¥ THuEE

gF—T)

==I!ll--..._h

b mARR #
C2 - C3 (3#) 15m:+2m L B
C2 - C3 Active Optical Cable| 100 m L http:/bitly/camelhs
F2 < VFE—F77 4% | 300m L O A0
F2 7 IWVE—F7747% | 5000 m L y
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IN—=RDIPA5—T1—X
IRERIE

Coa/‘ZPress®

CoaXPress(CXP)IZ20104E12HIZV ) —AENF LTz AT ET L =L T INEFHHEPD, EWr—7IVET

DR EZWRIZT HA VI —T 2 —ATTo IRKDHEENr —TNE W) TV TIVRIEET, W ATHETL—2A

7 I INANDIR K125 Ghits/sDTF— FHrk, M) FEGFHRET L —L T 75305 H X FADIK41.7 Mbits/sD
HlEE . 13WOBFEMEZEB LTI, XY EHEOTF— FmElNIELE SNARE, Vo277 )= a vy
&0, 2R D —T NV TTF— 7 25 ClEETAZENRNTETT,

Version 2.0TIX10 - 125 Gbits/s®EhME 70 b 2 Vo frhbnTWwWE 3,

B R

EHHETA VAFXY AT EELY TS A A
P A =% KR— Db, 41.7 Mbits/sDT v 71
7 TCIIRBIE 17 uso A7 a v OE#ET v 7
7 A CTEIE150 nso

BAED - ELEHREDA XA IIH LT HIEHBDOH
572 Gbytes/s%6 V) » 7 THEH,

ZIET N A
TL— LT 5N

r—7)

1) ¥ 7 #iEEL.25 Ghits/s(CXP-1)I2 B T100 mPL Lk
D —T7VE, 3125 Gbits/s(CXP-3)I2 T =85 mo
D125 Gbits/s(CXP-6)IZHB VT H7 mmEED
=7 N T2 mAHE, L ) KW —7WIZTC,
XY EVWTr — 7 VENRE,

axry
/NI DOMicor-BNCR Y, Ji < b T ABNC
%7 % TlX12.5 Ghits/sFTF To L /N HD
DINLO/ 232 % 7 # T136.25 Gbits/s T TH {E,
DINI A7 %134 v 22T Ld/2atrr ¥ TD
fEH b T HES

H A TR
CoaXPress’ — 7 WVHEH O EA HEo

Z DI DT

GenApi. SENCKGenTL(f A=Y A M) —24%
&) BE&EAZGenlCam®D ¥ F— b, IIDC21X
FTa s R—1,

PR U — A 20104F12H ) o
Micro-BNC Connector
WN—Ta v 2.0
H B 5T — 7 fim ok r—T7IVE

CXP-3 300 Mbytes/s 1A
H Rk CXP-6 600 Mbytes/s 1A

CXP-12 1,200 Mbytes/s | 14

4x CXP-6 2400 Mbytes/s | 44 (F-38Er—7)

6x CXP-12 7200 Mbytes/s | 64 (F72I38ETr—7 )

g 208 F 7213 41.7 Mbits/s,

Uil F 73 3 v 125 Ghits/s I

71 A T A Downlink {7 — % L H
SR A TVL—=LTIN=#H, T AT~D
ZRT N R VA A PAC
7 yoks s Bl 7 X 575‘%@*5;&7 L—AL T F 38—
FiH TN *OTEREN
_ AT TS O
J—T7) CXP-3 85 m 13 W htfp:/':j/bit.ly/coaxps
R , CXP-6 35m 13 W
) 2 TOMIZEAE mmTOYET E E
HO, TV RKRr—7NVEMHT 5 Eﬁi
SR T - e s g, | CAP-L2 25 m 13 W e -"‘_i"!'ﬂ
4x CXP-6 35 m 52 W -;1@%
6x CXP-12 % m 78 W [=]=
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GigE Visionix 4 —4% % v FMBEBIKIEEE’023)Z Wz X534 V¥ —7 2 —ZAHMETT, 20064E5H 12 ) —
A&, 20184 Version 21373 NF L7z HEA M) —2Fx U ANV aHKR—bML, EEDOL —F Ky b
=N HWCIEFICEVWEEEZERTIS — L COBET— ik 2L TnEd, BebA—h—
DN=FI 27T M 2THALRT—F L =T =V 4y MERZEBLTYUNHE R SHEETT 52
L TE 9, IEEEISSBME Z HWCTIEfMER VU H ) 7 %4752 TEE T,

{535 i 4
BT, 25, 5. 10 Gbits/sA¥ fig. GUEA —F R o b, A UREEA X884 —F % v b,

FyvFay sftEL =Y =%y b, Y=V FFE
f—H =3 ko W0FHE Y M —H Ao } 54

Zie TN A LY LT o vF. A—H—%v M7 7 43—

PCHE#, 3L ALDPC- - HARRY AT LIZ T

FHAE Y M —H—% v PREEINRTED,

TLU—ATINBEDENA Y5 —T = — A B A I

= FNiZZ L DYGERNE, 4=ty br—7) (POE) #H T 7213448
2 HAGEAI

r—7)N

F—TNENATOERIIE D, F—TVER ZF DD

# AT 1EEHLTI00 m@EH) % 72125000 m SRNVFHRXTHRE, Kh A TIEENZFNROIP

GOtz 7 4% FTWHE 7 FLAZFO0, W—% v b7 — 27 NTEME

5 AT ORITHIRIE % v

Copper Ethernet cable

ALY ) — R 200645 H ‘
12| VAR IV 2.1
x ﬁ{% y %ﬂ_@ﬁfé 5 ;ﬁ Copper Ethernet with vision
AVTAF L=V a v | WET— 5 EEEE —7NV%
: 1 GigE 115 Mbyte/sec | 14
A R .
25 GigE 280 Mbyte/sec | 14 i )
5 GigE 570 Mbyte/sec lzfi IX Connector, Copper Ethernet
10 GigE 1,100 Mbytes/s | 14
WiFi 25 Mbyte/sec N/A ﬂ
Uplink downlink & %F#i
. — M12 C ctor, C Eth t
B RS fﬁlﬁﬁ] Downlink FE”%T —7 ;:I\:}ﬂ with :Sgiert()gine?lléglerseal e
SR ) AT HATNOEEER, V7 b7 MU
" IEEE15831C & % B R (72 a ) o
A2y b T—=2 A4 v F—T7 2 —AH— K NIC) &< —F— FIZHER
F— ¥ ZAETINA A HBHVET A DA — & LTHAWE, GigE Vision 7L —A 75 10 Gigabit Ethernet direct
PNEAED 2 b v | 4
v bT =7 9 — FICHE D 5\ EA —H
?%{iﬂé%g 15@'1\ lﬂ‘% Py FAA %ﬁﬁﬂf@?ﬁﬁﬁ‘m‘ﬁ'ﬁo Ethernet fiber optic cable
TVFFYAMNETE-FFY X M2 R—} m-v-v-'=
==
R AR Fo AR HE -
~ e
13 W (IEEE802.3af) (+7¥a>) ety
IRy CAT-5e/CAT-6a/CAT7 100 m 95 W (IEEES02.3a1) (47232 tp://bit >r gige
SNVFE=FT7AN 500 m L E . E
YUITNWVE=FT7 743 | 5000 m L
SFP+# A4 L7 7% vF | 100 m L
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USB3 VisioniZ. 20134E1HIZY V) — A SN2 LWHIE TI o 20194E 121 Version L12AEIT SN E L7z,
USBiZ. 7977 Y FTLAREH VBN ET, I — RIS TWE T, ZTDUSB3 Vision®DHAEALIZ
F0, TCEHEDOUSBEF AR FRIZEALEDOSIZBWT, A ATRLDOWRT —F DL —H— 3Ny 7 7 \Dlink

IZBWT, DMAZFH L7 EHEREZ FEH T 5 2

ENRTEZE L7z, GenlCamBMBORHIZL Y, BV AT

ANDEERES TT, USBOBMALIAETH 5 USB-IFIC & A5 HEE D[] R BEREEM & v o 72 USBHLIG

DY R (USB 327Tid20 Ghits/sDx%EAHE) 12

5T, USB3 Vision® B s s TtwE 4,

3k 4B a%xry
USB 3.084%2H] - 72400 Mbytes/s YL D7 —% USB3 VisionZ 4 7, & A Mil(T v 74} &standard A) .
L L OEHEYE, USB 3.1 - USB 32HK 2B W T FINA 2 (2 7 4) Emicro-B) o

10 Gbits/s + 20 Gbits/slZ & HAL S N7z,

ZET N A

PClEH, 1ZEAEDPC » #AIAAR Y AT WIZUSBAY
FEINTBY, 7VL—LT7 I\ E0EMA ~

¥ —7 2 — AN — F3% L DLEARU,

r—7)NVE

RSy T THMT3I~b my T2 T4 THIMT

Smblll, = VFE—FKT7 74 /3C100 mo

Ty 743 & Type-CHUSBHIE E LTEHR SN, KA
M, T84 2 EBIH T g E LT g,

GERALIS
HEH#E )Ny T —T VT I AR45W (5 V,900 mA) o
T TF AT =TT BEIT L ) B,

Z DM DN

TV — A7 IR T — & fim % g

ALY ) — R 20134E1H Host side (standard A locking)
W=V a v 1.1
IR aMREEAEVEMEN | s 530 r—7 Vi
SuperSpeed 400 Mbytes/s &N
SuperSpeedPlus Gen2x1 | 10 Gbits/s BN Device side (micro-B locking)
SuperSpeedPlus Gen2x2 | 20 Gbits/s &N
Uplink downlink & xF#5k
A1 A il Downlink g7 — % HH

LA SN

H X 3«0)@&%?%%\ VAN ENa Y Type-C Locking (vertical)

7 5 ZEFA R PCIZSE8EH A, 7 KA ¥ A — F \_ﬁ

NT 2 L7z A T — Rk

%}(}Tﬂ%ﬁﬁ L1 lﬁ‘% IReIOVAV I H‘%j(1277—“/\“ £ 2 Type-C Locking (horizontal)
i BAE BT i ——
T=7N WISy 3 TR 3~5m 45 W
5 1 73k \ s A
7774 75 § mbLE 28) http://bitly/usb3vi
~IWVFE=FET7 748 100 m (typ) | & L
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IEEE1394 + IIDC Camera Link Camera Link HS

el F—Y—F AV 151 LA, 7— %40
T — REIER AUV NS LI Iy b
{57 — & DS I T — kDA %L FEREBRBE/ B D) BTIERETE

FTY gy V7H: GenICam GenAPI,
W) T Ny T W TIDC GenICam. CLProtocol, GenCP, SFNC

GenCP
%+ 7" a ¥: GenlCam GenTL
B H g Bk, H O BBk, RERE AR
. IEEE13%a (S400) | IEEE1394b MEDIUM/ | 72-bit/

I HE IEEE1304b (5800)  (S1600)  °ASE UL sobit | 2 €3 k2

Tﬁ{% _— - * * % Kok k| hokkok | kokkk | kokokokok | kokkkokok | kkkokok
R T — & Yim ki H B <500 <1,000 <1,000 <5,000 > 5,000 <5,000
<100 Mbytes/s | <200 Mbytes/s Mbytes/s | Mbytes/s Mbytes/s | Mbytes/s | Mbytes’/s Mbytes/s

Tl R A W7 — & L4 M) 7w M7 uplink, W57 — % JLH

r—T7 VI IEEE 1394 Camera Link CX4 CX4 Fiber
* * *

R o R * * <20 meters < 10 meters ok k%

re7vk VST =TN) <10 meters <10 meters ‘AkOé :1’2% :Oé :1‘;(') < 120 meters
meters meters

oA hE N F T av L

AR 45 W max (depends on PC) | 4 W 8 W 8 W N/A

T L= LT I NOLEE S W% DA

MES N Y A A B R T ~OWE L 7 A T N DE I 7 A T NOEEF

i % R AN VLN NS VRSN E YN NS
MNIFVAT VY i TV=LTI1h 5
— 1 - * % Kk K * %k Kk Kk
ARAXAG)TDVAT Y, N/A <100 s =100 0s

TaMINDF =I5y FDOR)

10



CoaXPress

GigE Vision

USB3 Vision

jFop! I, Ay hT—2 Lef1. REREIR
AT/ AN AT/ AN AVAVE
I 7 — K oA RS i RS i

Vo/H: GenICam GenAP],
GenCP, SENC

Vs/H: GenICam GenAP],
SFNC

Vo/H: GenICam GenAP],
GenCP, SENC

Frvav

- 1IDC2

F 73 a v GenlCam GenTL

* 73 a v: GenlCam GenTL. IIDC2

EERHL, BA - 7 a b avaiEs R, e, GRRERUER, 63 1| NI SR ES Y
7577 A b 7977 X b Jabtavikk, 7772 A b
CXP-6 CXP-12 | 4x CXP6 | 6X CXP-12 |1 GigE G21gSE 5 GigE | 10 GigE SuperSpeed 5 Gbits/s
K kkk | kokkokk | kokokokok kkkkkk  kk dhkk | kokk | kkkk * % %
< 1,000 < 5,000 < 5,000 > 5,000 < 125 < 300 < 600 < 1,000 <500 Mbytes/
Mbytes/s Mbytes/s Mbytes/s Mbytes/s |Mbytes/s| Mbytes/s | Mbytes/s | Mbytes/s - ytes/s

Mi3Zuplink, W7 — & ETE, M-y E AT, W7 — 5
Coaxial CAT-5e/6a/7, CAT-6a/7,, SuperSpeed USB | SuperSpeed USB
Fiber Fiber (Copper) (Fiber Adapter)
* % % Kk k
* % * * k * * k * * k * %k k > 120 * * %k Kk
<50 meters | <50 meters | <50 meters | <50 meters <120 meters meters < 10 meters <120 meters
PR FFav IR
13 W (IEEE802.3af)
13 W ZW | W 95 W (IEEES02.3at) oW
DA S ANE

N ATNOEFEE, TV =0T I h5

B A T ~NOEFERE

* % kK
>100 ns

N/A

N/A

11
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IDC2ix. # AT bPa— VLIV AFREZEHRL T T, IEEE13945 2 12817 5INDCOBZMEBIM & LT,
IEEE1394721F CHRAMRIAWA v 7 —T7 2 — AIZHHATELBMEE LTHCHESNTE Lz, B ED
EARBED T EREIN, LI A EMICEBEINTVET, 2O LI2LY)., FFEFICHEL D A FHIE R

o ;3

Zheft L 9,
Video stream ]
P Register access
< '
IIDC2DF . -
B FERELfVnG S

AAFAY A=V IAFTDOT 7 AN
N ¥ EA RN O BRI

ETDH A FIY L a7
SHA V7 —T 2 — ANORIE
GenICam ™D %% 72 kIt

implements “)C]I

Application

IDC2BIMKIZ. HATHNEBDL VA 2 EEGAEXT S
CETHRATRIY PU—VT 5 LWl % /M
LTwE,

ETOH AT ORRICET 2T X T EICH 5720,
I—HFREINOLDL IV AY ZHELTEIZED, 7 2T DOFRE
KT8 TCOEREBLIENTEE T,

LY A5 ORgE L FEEARICE > TIThbhiTwE§,
BT 7 e A EERTLEE A, EEEEHT
LIEEEH ROMA G LTI,

71 A T OFEREIZIEARREE & RIS I N T E T,
FEARBREIZ, LY A EE & BRREDHEETHEINT
WE T, JLIRAEREIL. XU PHBISEMT A 2 EATE
T3, LIYRAIEEEZBEEICHLY A ML EIRL, £
DREBEICOWTIEIRVIHMADD D ETHIENTEET,
IIDC2L Y A % #GenlCam& &y N THHTAH4E. B A
TR 7 7 A NEETOAAFITR L@ E R D, FfE
HAEL 2D T4, ZhiE, IIDC2L VA ¥ Bl sk E
THESNTWAEZ LI B HEHTY,

T
http:/ bitly/iidc2

Df#40
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P

GEN<I>CAM

GenICam (Generic Interface for Cameras) & TDOTNA A (FEIZHAF) I LT, A V¥ =T —AR
FEINTVLEEICHDLS T, JUHNZ TSI v 74 vy =T — A RMELET, TOHE. 77V
F—Yar7urssIvrsA4 vy —7x—X (APD &, 4 ¥ —7 = —RIZRBCFE—ICR D 9,

implements GEN <i>cAM

GenTL
interface

Video stream

Driver

(optional)

A
Y

Register access ==
Application

XML . _ Camera desciptionfile | | ...

GenICamBIK I A B E Y 2 — NV THIR SN TWE T,

* SFNC (Standard Feature Naming Convention) :
GenICamDOHI TH RO BMEINLEY 2 — NV TT,
aed, LY AY ORI, W ERET S LT,
RGEDRYTDHRXTTH-TH, HUMKRIIFET
BEELTHIBETEX A X 91220 3., I oDk
. 77U =T a ik o IRy ) —IRIC
B3N, Ho0iE, EEfEIEd, ZhICH
LT, PFNC (Pixel Format Naming Convention)
RHH., T, WEOBKOHHEZDT—%
MR EHEL T3,

* GenApi (Generic Application Programming Interface) :
TFNA ANOHERBXMLY 7 4 V&4 L CILH
APIZ RS 2 72 DI SN A = AL %8R
L¥Ed, 72, GenlCam/¥v 7y —IYD—FE LT
AL XN 5GenlCamD ) 77 LY AL 7)) X

* GenCP (Generic Control Protocol) :

TONA ZHHO N v Mgk x e T AL Nv
OBMTY, 1EHe S V¥ —T7 2 — AL LT E
N5, FLWBUEZ & IZH# 7o b avz i
T ALEXRH D T A

* GenDC (Generic Data Cotainer) :

FINA ADD R A MY 57— 7 B2 HE
FTHMLRXIVOBMTY, BHES V7 —T 2 — A
ELTHHEINSG D, il wrF—%745—<v b
DBEMOBIZDA v ¥ — 7 2 — AR T L1247
EV ) THOEEISAEL D F9,

GenlCamZERAE X v N—1X, B ATDHART 74
EINT S /8= = T a— R e L C
W9, FEfFa— FIZCH+TEINTEY, EET
HHTAHIENTEXET, —BOOSRIT /3 7T
MEIA < AAHEFIHRETY . FIHWEEZRSDKDZ < I,
OV TNV a—RFEFHLTEEINTVS72D,
EWHEEAESRIE SN T E T,

F—3 a3 yOEFI— FOLKBETHH T3,
XML7 74 VORAZEFHKT 5 AF—~ b GenApi
0)#%]3.(3—3—0

+ GenTL (Generic Transport Layer) :

NG UVAR—=MULAXYTOUTFTIV TV F—
Tr—A%BELET, (FL—L 7 INDOEFEIC
R <) M YAR—PLA XIS LVEHED
A5 =72 —A%RMETHHELXIVDAPITT,
HATDR AATLIAZTDOT 7 A, Wi
7 — % Olingk, FERIA XY Mo@MAEREICL
3o GenTLIZIX, MHEDSFENCAH D 9,

P L
http://bitly/geica
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VI U 7 IRERBIEEER

GEN<I>CAM

IDCIL

AAZGTQATFGIVITA VT —T—A

i (GenApi + SENCE Y 2—)V)

GenlCam IIDC2

IR ) — A 200649 20124E1 H
WRRN—Y a v 3.1.0 1.20
BUgAL R R Mp& EMVA JIIA
HA&EHwebsite www.genicam.org jila.org
NI UAR=MAXTUTFIVIL 7 —Tx—A Wt (GenTLE Y 2— VI X %) SIS XIS 72 L
71 A T Kl »HY
HAGVIAYT 7 EA o))
EFtTF—4H0) — »HY
FEFHIA X > b @A oY)
THEN= R 274 V& —7 2 — A BRI

VA CXP

F7vav 1394, CL, CLHS, GEV, U3V

BloE 75 1 HAFRIRT 7 AN Blg Sh7zL DAL
BUEAL S N7 BB 5002 F 95

71 A5 HBERERIE »HY HY

A XY EA »HY H Y

Fx v 77— 5 »HY

T N—R 274 % —7 = — A HE B R

VA

CXP, CLHS, GEV, U3V

FTvav 1394, CL 1394, CXP, U3V
V77 Aa—F 1) (GenApi module) L
6K A
Fira—F HY
VAV Y A=+ CH++

AR —F0OS

Windows (32/64),
Linux, (32/64/ARM), MacOS

FHR— P A T

Visual Studio, GCC
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1288 7~ P ASHHEATAERIS e

EMVA Standard Compliant european machine vision association

EMVA 1288131 A= e A 2T OMRe il LR DR IRICE 32 B H#EHIE T95
COBMEMHTLZ LI, A=A =7 THRLE, 2—HF—12,oTHAY Y bHY T,

BWEDS I ¥ arT IV r—a i@l AT 2 BIRT AT I3 LWEETT, A==
357 —% ¥ — P CTHREDILEZ T A2 DRKEETT, 2L OE. EERERPATTELRW20,
Z—HF—1Z, I A FTOMURBLED7-DODFT A MIEL D HENPTRTNEIEDEFEA, 2D LD
27 AT OVERE IR 2 AL 97572012, EMVA 12882l SN L7zo EMVA 128812 &1 EHE D
EVVIEEZREFNHE 7 — Y KIRDOHA RITA VDR ENTZE T EHESEH L. A AT L4 X —
Tk ORI A Z A DICHHICT A ENTE T,

COMEHEFIRIIT I E Y g VERDE U BLIUOHIASTDOA—H—, WSt RN vy R—F v
PO —HF—IZ L o THREDMTH I, 20054 ICHE D X 1203 58U L L CTVersion 1.023 1) — &
ENF L7 ZOHK. WEMMZ SN, LD X TR OEEY <) —F— & 3 — | 258 A

X, 20164E12Version 3AEITEI N T L7z,

Linear Camera Model ﬁggg" ‘ dark noise‘ ‘quantization noise‘

The 1288 standard is based on a linear quantum |y, 07 | system qu

camera model. All noise sources except for 2 s 2 gar \l, 9
photon noise and quantization noise can He% n e o:% S « T il
be included into a single parameter, the ]

variance of the dark noise. Thus the model number of number of digital
contains only three basic unknowns: the photons electrons grey value
quantum efficiency, the dark noise and the input serisorfcariera output
system gain.

The Standardized Summary Datasheet

This page contains three major elements.

1. Operating point

Contains a complete description of the settings of the
operating point at which the EMVA 1288 measurements have
been acquired. Settings not specified are assumed to be in the
factory default mode. This ensures that the measurements can
be repeated anytime under the same conditions.

2. Photon Transfer Curve and SNR Curve

The photon transfer curve shows the variance of the image
sensor noise versus the mean value. The double-logarithmic
SNR curve is a nice overall graphical representation of the
camera performance parameters except for the dark current.
The absolute sensitivity threshold is marked as well as the
saturation capacity. The total SNR is plotted as a dashed line.
It includes both the variances from the temporal noise and the

non-uniformities.

3. EMVA 1288 Performance Parameters
This column lists all EMVA 1288 performance parameters.

EMVA 1288 Compliance

If EMVA standard 1288 compliant data is published or
provided to a customer or any third party then the full
datasheet must be provided. An EMVA 1288 compliant data
sheet must contain all mandatory measurements and graphs
as specified in the standard document for release 3.1 on
www.standard1288.org

Future Work

Ongoing work includes:

o Software and hardware certification
o Shutter efficiency
«  Sensor/lens interface including sensor MTF
« Trigger delay and jitter
o  Extension to UV, SWIR, polarization
and hyperspectral imaging

« HDR sensors and cameras SO HUZ

. . http://bitly/em1288
o More detailed analysis of dark current ? !
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Introduction to Lens ~, = ~ ) WS . 53
Mount for Machine Vision LA O MR gy ]IIA

Japan Industrial Imaging Association

XY VEYa VI ASOHRGETIE. CI U b ASIREEINLANALI6 mmELTDOA A —IVH 4 X720
TIE%L, 3 mm7 4 VAT A A0, TumX12KkEFED T A VW =55 RAVA A—=TH 4 XD DN
FHINET, INODRHHRA A=V A A% b OWMEHETITH L, Wod 2% v A LIEICE 5139 T,
HAFGEV VAL REET AL VAT Y FORIR, ROSHED, H4H D2 WIIHERM T L I2R %2 5 2 Lasfall
ENFd, FITHRABIZ. FIEGEETOA A=A L, #HTEL A=Y v MR —FWIZHT S
IICTHIET, =P F TG 2HMAEDLE T, BEICHHTIREZEZ L2 E2HME L,
AL 2 DO TE T L2,

1. LY AN DV MEAERIBLLERR
<Y vEVarvHL YR -y v MEERKROREREE R LTS,

JITABLR =B

Ly Ay MR S NF NF-] TFL TFL-II CS C
BEALRA M S JIIA JIIA JIIA JIIA JIIA JEITA JEITA
B LE-005 LE-003 LE-006 LE-004 LE-004 TT-4506 TT-4506
PIRE AT ) 2012478 2008412J] 20164E11 201147 201147 19984E7H 19984E7/
WHN—T 3 2018 2014 2016 2017 2017 B B
W= 3 VAT 201842 20144E3H 20164E1H 20174:3H 2017431 201441 /] 20144E1H
AA=VHFA AR5 1I 1I 11 111 111 1I 11
£ A=Y ¥4 X (mm) 416 116 116 16-31.5 16-31.5 116 116
AL (FFXEy F) MI12 x 0.5 M17x 075 | MI17x0.75 M35 x 0.75 M48 x 0.75 1.32UN 1.32UN
SHEEDIEHEN B (nm) 12 17 17 35 18 254 254
JETiA SR UM E COES (mm) - 41PF 4.1P0F 41P0F 5.1LLF 40621 F 1060 F
‘ A A5 17526
758y 2 (mm) ; 12 12 1> %1 23.000 175 12,500 17.526
(7% 75— H)
JETDEAE (mm) ] 20000 F 20.000 F 40.0LLF 60.00% F 30.15L0F 301580 F
1500 A BB (mm), A5 T A } ; $15.5 H6,16 - $50 H7/g6 - -

2. BARA=I VA ARXRFICHTIDHBEDOADZAIVA 2V I—=T T —2R

YUV a A AT, BHEINAMGEETFOTA XK LEHDOA = AINA, v —T 22— A (LU X
<7y WMEHEINTVWET, FITIAL Y AHBETIE, £7 TADA XA —=IH A4 XX > THHT %
ANZHINA VT =T 22— A% —FNZRT LI INITTHI LTI —2x L2 lAae b T, fiifEiic
T 58E2 B2 2HZHME L, EEbE2#EDOTE T Lz, ARE (JUOA LERO004) (&, BEICJIIA LE0O01T
BBAL L7 “BRIEETOAL A=V H A ARG 1L, HHTRELDELTHBETDIAI=ANAS V5 —
T rz—A%RL7ZHDTY,

fxm i s | EMATHAK | BRAA= A K| HEAA=TH4X | Mount Size HEFEL Y X2 b
L&l =
[mm] [mm] (] [mm] s T
6.3 - M6.3x0.5
! 0 4 =~ 14 8 - M8x0.3
10.5 - M10.5x0.5
12 S -
I 4 8 =172 155 - M15.5
17 NF -
3 16 ~1 25.4 C.CS i
35 - TFL
42 M42x1 R
111 16 31.5 =2 48 mm Ring
48 TEL-I
F -
52 - M52 e
v 315 50 ~3 BN
26 M58x0.75 - http://bitly/lensstd
~ 64 } R
v 50 63 =4 72 M72x0.75
VI 63 80 =5 80 '
90 M95x1
~ 100 M105x1
VI 80 100 ~6 125 -
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Introduction to
Lighting Standards
for Machine Vision
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1. L1-001-2018
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Japan Industrial Imaging Association

iz

Zal DIEREFIH & MAHEOW 5 SITBT 2 ALk
3, MBS AT A OFEE REHEOM 2 S22 RN A 2 HEL T0E T,

L1
F\ 0
Object Object Object
Surface Surface Surface
0 0 0
Lo=pLi Lw=FupLi L =0

(a) Direct Light (b) Dispersed Direct Light  (c) Scattered Light
Luminance of Irradiated Light F: Li Solid Angle of Dispersion : Wdisp
Reflectance or Transmittance  : 0 Illuminance of Point P :Er
Solid Angle Factor : Fa Scattering Rate %0

Light
Source

Lamera

Reflected

\y

Object
Surface

Light
S()urte

Camera
Reflected
nghl

“"-.
\ .

()bjttl

Surface 7\

W RSE D 5-H & Z DR E

2. LIR-001-2017

~yvevarviitillozons 4 L —
COHARIAVIE, ¥ aryL—F—DMke

Light-Power

100% == Peak Power

87% == +1/e?

-- 50% == FWHM

Center of gravity
_-. 13%==1/e2

. PN

=

: *
Stray Light / A

i / Y-Axis

(& ¥ F—fHREE & MEE ORRZ Y R < 72012

T4 v FL72) BOWH

3 LIR-002-2017
BP0 5 A1k

COHARTA U, vy Y a Y IRPEREOHIE AR & ATBREY 2 Ak REaR 12

TRt L 9

lrdrl]‘:é?lllnedQ w i Trmﬁls;lllltted
Light Camera Li ht Womeil)
DI R TE & G I )k
H— e FE o
WERAEDONE LR O—B L7 L —2aT7—7 2t L3,
Power
Max-power (Peak Power)
- j --- 1/e2=13%
2 X1‘ X‘m Xgo‘ )kz X-Axis
548 BE 20 A

Mssr—BHLA7L—L0aT—7%

=
YF7‘==:$=*:Y’

Center: 110,000 lux
Edge: 55,000 lux

WIS
http://bitly/lightstd

Light Pattern Uniformity, FOV/Shape
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The OPC UA Companion Specification Vision (in short
OPC Vision) provides a generic information model for all
vision systems - from simple vision sensors to complex
inspection systems. Put simply, it defines the essence of
any vision system that does not necessarily have to be a
"machine" vision system. OPC Vision is the accepted and
officially supported OPC UA Companion Specification for
vision systems by the OPC Foundation.

1V 5 A MU—4. 012 £E5R1E

Cloud
ERP “#OPC UA
MES '
SCADA +
PLC +
(]

Device D.D 000 DUDDDD

. gradual
Automation «II phase-in
pyramide

The scope is not only to complement or substitute
existing interfaces between a vision system and its process
environment by using OPC UA, but rather to create non-
existing horizontal and vertical integration abilities to
communicate relevant data to other authorized process
participants, e.g. right up to the IT enterprise level. It is
possible to have a gradual phase-in of OPC Vision with
coexisting other interfaces. The benefits are a shorter
time to market by a simplified integration, a generic
applicability and scalability and an improved customer
perception due to defined and consistent semantics.
Specific example: OPC Vision enables Machine Vision to
speak to the whole factory and beyond.

'Fundamentals

A vision system is any system that has the capability to record
and process digital images or video streams, typically with
the aim of extracting information from this data. The output
of a vision system can be any image-based information like
measurements, inspection results, process control data, robot
guidance data, etc.

Recipe Configuration

Vision system
R
"o ::

XXX XXX TN

Electromagneticwaves
(e.g. visible light, IR, X-rays)

Result (e.g. measurements, codes
and characters, poses, ...)

| I A
OO

VDMA

Machine Vision

The basic concept of OPC Vision is a subdivision into several
parts. Part 1 includes the basis specification and describes an
infrastructure layer which provides basic services in a generic
way. From part 2, a vision skill layer is addressed which provi-
des more specific vision services.

Any production IT system

Vision services
(Vision skills layer)

Part2...n

Basic services
(Infrastructure layer) -

.

OPC Vision, part 1

Part 1 describes an abstraction of the generic vision
system, i.e. the representation of the so called "digital
twin" of the system. It handles the management of recipes,
configurations and results in a standardized way, whereas
the contents stay vendor-specific and are treated as black
boxes (1). It allows the control of a vision system in a
generalized way, abstracting the necessary behavior via a
state machine concept (2).

Part 1

Vision system

Configuration data

Data Result data
management
Recipe data

Behavior

©

Control
aMBsq0

Future parts

In future parts, the generic basic
information model will shift to a more
specific "skill-based” information model.
Vision skills could include presence
detection, completeness inspection,
pose detection, etc. For this purpose,
the proprietary input and output data
black boxes will be broken down and
substituted with standardized informa-
tion structures and semantics.

S HUZ
http://bitly/indstd
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The VDI/VDE/VDMA 2632 series of standards structures the communication between supplier and user. The standards help
to avoid misunderstandings and to handle projects efficiently and successfully. The general objectives are:

o Support the communication between users and providers of machine vision systems.

o Help users and providers to specify the task and the solution.

o Avoid communication problems during planning, implementation, acceptance test etc.

«  Strengthen the confidence in machine vision systems and open new applications for machine vision systems.

VDI/VDE 2632 Part 1: Basics, terms, and

deflnltlons blister pack surface inspection
Knowing what you are talking about is the start of every fixed sections of image variable sections of image

successful project. The standard describes the principles and e == s ?/
T | 1
Vb

defines the terms necessary for the use of image processing

systems. It defines a consistent terminology for all coopera-
tion partners, e. g. illumination types. Part 1 was issued in
April 2010 (German/English) and confirmed in 2015.

detection

light source camera

® \ (§> classification

~ (partly) specular NN N 2N 2

:“ef|'l_|ected quality assignment (event level)
ight

object plane object

G3 Standard: VDI/VDE/VDMA 2632 Part 2: clalli sesiammen (pas el
Guideline for the preparation of a requirement
specification and a system specification

The standard aids in the preparation of specifications for
industrial machine vision systems. Emphasis was placed on

the representation and description of influencing factors as Fut t
well as on their effects. The project partners are thus able uture parts
to identify influences at an early stage during planning and Future parts will cover further topics:

to find optimized so.lutlor'ls. Part 2 was issued in Octobe.r «  VDI/VDE/VDMA 2632 Part 3.1: Acceptance tests
2015 (German/English, since April 2017 also in an English/ . L
] o ) of classifying machine vision systems - tests of the
Chinese edition) and is an accepted G3 Standard. . .
classification performance

VDI/VDE/VDMA 2632 Part 3: Acceptance test of e« VDI/VDE/VDMA 2632 Part 4.1
classifying machine vision systems Surface inspection systems in flat steel production -

For measuring (non-classifying) machine vision systems, Stability testing

quantitative capability analysis is already well established.

Measurement uncertainty is usually employed as an indicator. Source of supply

Until now; on the other hand, there have been no correspon- The VDI/VDE/VDMA 2632 series of

ding and accepted qualification indicators for classifying standards can be purchased at Beuth Verlag

machine vision systems whose results are attributive variables. (www.beuth.de/en) in print or as PDF files. ﬁf}f;ﬁ/ﬁﬁy aistd

Part 3 closes this gap and introduces indicators describing o

the classification capability of a machine vision system. [w] 0|

Part 3 was issued in October 2017 (German/English). "'1:1
1

=]
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GLOBAL COORDINATION
OF MACHINE VISION
55  STANDARDIZATION

\.

alds" ‘1@7: cmva

advancin g VISION+IMAGING european machine vision association

www.visiononline.org www.emva.org

e //VDMA

HEAVHAMIPIWAR=DV TRE

Machine Vision

BJTLA

® &

Japan Industrial Imaging Association

jila.org

www.china-vision.org www.vdma.com/vision
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