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i 1. Etherneti@&{E (TCP/IP)
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Jopan Radusnrial hsiglong Asvociation

]ﬁ A MAC Address

B MAC7 KL Xé&lEMedia Access Control address
DIET2HTD 16 EHGH TR

EDESTHY.

W 135 D Ethernet DeviceD &
RATH—DEFESTHS,

B [P addressi& = 1r—L . MAC Addressl&[&
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A IP 7RL R

Jopan Radusnrial hsiglong Asvociation

BIP7RLAIL32bitDEEE
B EE(% 192.168. 1.30M#kIZ8hit D DX Y- T

ExiTD,
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;‘iA Subnet maské& (&

...........................

B IP7RLRbItDEHEZEZR VLT —VHT
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> JS5AC 13x:9hT—0%H1=Y 254E DA
» IP Address : 192.168. 0. 10
» SUB Net mask : 255.255.255.0

B LFidEddR(E 192.168. 0 Ry kT —ER

102 RARERELTLYS,

. TRA R

Copyright © 2007 Japan Industrial Imaging Association. All rights reserved. JIIA GigEVision seminar Oct.2007

g



JIIA ARP&E(E

Jopan Radusnrial hsiglong Asvociation

B Address Resolution Protocol @&
B [P Addressh 5 MAC AddressZ %04 F EX

B )L—42% L<IESwitching HubAY ARPZH1TL .
ARP TableZ{Erld 5.

B ARP TableZIt(ZIP AddressDB{E M A[gEL7E S,
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A DHCP& 1%
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B IP Addressz BEEIB0ICEIY HBTAH7Ara)L
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MEIFENRESNTHEY., FYHTEXRELTE
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B O E31—4A(EIP Addressd) B 5 2R MY S|
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JIA LLAEE
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353

Y Maximum Transmission Unit (MTU)

........................ o

T—R3YH MTU Total Length
Hyper channel 65535

IP over ATM 9180

IEEE802.4 8166 8191
IEEE802.5 4464 4508

FDDI 4352 4500
Ethernet (oosase 1500 1518
IEEE802.3 1492 1518

IP &/IMiE 68

Copyright © 2007 Japan Industrial Imaging Association. All rights reserved. JIIA GigEVision seminar Oct.2007 15



JIA Jumbo Frame

Jopan Radusnrial hsiglong Asvociation

B Ethernet CMTUL1500% #% % f=Packet® Z &
B —i&RYIZOKE THRAE AT BB HUb M 2 LY

B UDP/IPOA—/\—~ YR F £ %FE)

S EAIAE

B Jumbo FramelZ100Base-T Tl {&E|

14~ Al

B 100Base-TO/\TAEIZH b EEEBIEFHEIC
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Copyright © 2007 Japan Industrial Imaging Association. All rights reserved. JIIA GigEVision seminar Oct.2007

16



E

JIIA Jumbo Frame&100Base-T Hub
AN
N

File
100Base-T Server

Switching Hub

1000Base-T 1000Base-T
Switchjng HVK Switching Hub .
X A File
Server
2 Jumbo FrameZxHHR—hLT ~ ~
Wp%ﬁ NN S S TEEA
IRTEMEASD
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JIIA 2. GigEVision&l& ?

Jopan Radusnrial hsiglong Asvociation

BAIA (Automated Imaging Association: L RKA—XD T E DIV X
FEA) BN RE L=, Etherneti ffT D ETEMET ST ORI

B ARDCATS—T ILIART DN S (HubFEL TL00MET)
m R D Gigabit Ethernet Switching HubAERTE %
BEBRYNT—HLHIFAEE

BIL—LYTSN—DFE
BEKRWIZIXEDA—A—DHAZTTEDELS
WES-RBEDHATTEDIEMND

BUDP/IPE{EST=8 . RED T —2%EIXETES
= A #9900Mbit/s

mJumbo Frame¥ £ 2 %, (TR —A&HubTIX#J9KZET)
BEFE(IZDOAZD
GenlCam# {53 T, Camera® > TLV\5HEEEZ GenlCam*d i 7 )
FT—2a XML 7AIIVEBL TEEN KR ES-6H . Bam~v=a
FILDNESTHEA—T D HLEEEETREEGD, o
IR 72 %t e L TULYB D [ENational Insturuments&Matroxzi E D& 5 .
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GigEVision vs. Other Standards

GigE

Firewire/1394B

USB

Camera Link™

Type of Standard

Commercial

Consumer

Consumer

Commercial

Connection Type

Point-to-point or LAN
- Link (RJ-45/Cat-5)

Peer-to-peer

- Shared bus (4/6 pin
STP)

Master-slave
- Shared bus (4 pin STP)

Point-to-point
- Link (MDR 26 pin)

Performance < 1000 Mb/s < 800 Mb/s <12 Mb/s; USB1 < 2380 Mb/s; Base
Continuous Mode Continuous Mode < 480 Mb/s; USB2 < 4760 Mb/s; Med
Burst Mode < 7,140 Mb/s; Full
Continuous Mode
Distance <100 m (no switch) <45m <5m <10m
-max with switch No limit 72 m 30m
-max with fiber No limit 200 m
Scalability; max no. of Unlimited 63 127 1
devices 3LLA 64 devices
PC Interface On Board PCI CardF7=(% PCI Card PCI Frame grabber
(Gigabit Ethernet NIC) On Board

Data Quality No guarantee No guarantee No guarantee No guarantee
Data Errorif#& ErrorfRERE L ErrorfREREHY ErrorfREREHY HFICEL
Packet Resend &Y (Application/) mL mL mL
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Camera Link, Analog
<10m

IEEE-1394, USB-2.0
<10m

Frame Grabber NO Frame graboer

=
PLC
— Multiple computer station
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-
JIA GigEVision Standard
B Device Discovery(AAAZ HEIFRR)

B GVCP(AAZHIHZTORIIL)

B GVSP(Ef&{=iE7HLaIL)

B Bootstrap Register® 1@

AR AR TE
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o

A Device Discovery (A5 BH &)

...........................

HIPERE
> WASDIPTRL RF KR TE
SEFEIPZRLR (45 : 192.168.5.15)
<DHCP (15 : 192.168.0.10)
<-LLA (5] : 169.254 . XXX.XXX)
> NASDHIE

>TA—KRX v A AYtE—22&o T,
FYRT—IRIZHDNATE) AT YT
> (RBEIATVRIZHLTHASHIGE)
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GigE Vision Control Protocol
BAASDERTE
> UDP Packet 04 Xl
> DASHIEF ¥ R ILDIRTE
> MR AN ) —LF v RILDIRE
> Ayt—U ARV BIFYURILDIRTE
> &ZaAYUREACKDIRTE

» GenlCam (XML File)

SXMLZEAASIZIR T DG5S DRE
HSURLES BIGEDIRTE
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L
L

GIigE Vision Stream Protocol

LRERiY

> IPRAY D) EELN A
> VR T—O D EENT

B Data Block D {5

<2

2

B Data Packet Header 385

B Video FormatDiHE
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JIIA Bootstrap Reqgister

B GigEVision Cameraa>kO—)LL O XE2 D
AddressiR E
> B
<>1P, DHCP, LLA, Subnet Mask, GatewayZ&&
SAASDIREERIE (E {5 Stream Gl fH17E L)
< E{%&Format (RGBS, BRG10, YUV422 7 &)

> AASEBL DR E
<>Cameral& & il {El (Shutter, Gain, GP107%: &)
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JIIA 3. GenlCam#R#& &Ik ?

Jopan Radusnrial hsiglong Asvociation

B EMVA(European Machine Vision Association:3—
OY/IR—ZADTIIUE DIV EFRFR)MIHRE
mEL54(427—X(IEEE1394, Camera Link,

GigEVisionF)DHAS% 3

LB OAPITaOYRA—)L

ERGYSLIES

B 2006 FE6 AICEKEIN., ITREDGenICam D Version

[TV1.0.1

M Reference Implementation (GenAPI)
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ffiA GenlCamMDIEER

Jopan Radusnrial hsiglong Asvociation

B - GenAPI
TI)r—av A4 DAASHIEAAPI
B - GenTL
SO RR—RL AV DAPI
B - Camera Description File (XML Flle)
HASHERE . RegisterMapZ & S0 &
B - Standard Features Naming Convention
HBDAPITHASZHIHT 24 DIREIL
SNT=HERERAFD
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JIIA GenlCam® B B

...........................

user application !ﬁm

H—=n7=-API
AN

Vv
GEN<I>CAM

-
N

Smart Camera Gigabit Ethernet

IEEE1394 Camera Link
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GenlCam® & &

GenAPI
#l: Set Gain = 42 Camera Description File

A

GEN<Ii>CAM ‘ V)

{ } GenTL {5 : Read/Write Register

Transport
Layer
Interface - GieEVisi

{ ‘ bk Nt

Camera Camera
Vendor
Copyright © 2007 Japan Industrial Imaging Association. All rights reserved. JIIA GigEVision seminar Oct.2007

29



"o
JIIA Camera Description File
(XML File) 51
- <Integer Name="PreCain’s B IASHBEOER

<ToalTin=Access node for the camera's feature=/ToalTinz
<pValuexPreGainReq</pYaluex

G " REAREEOTS
Manz191¢ Maws
nce1e/Incs

¢/Inteqers

- <IntReq Name="PreGainReq" B HASHEEED EIK (RegisterMap)
<hooress>0%C000</Address: 0xCO00I=Z 4t
¢Lengthz4</Lengths :
¢hrcessModexRW:/Accesshodes Reg!ster(i4Byte o
coPrtsDevicec/Ports Register|&Read/Write ] g€
<SignzUnsigneds/Sign NASGA~NDT IR
<Endlaness>BigEndians/Endianess: Register® £

¢/IntRegs
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.1"1
eorr e

ERSINDHEE
B -Device Information
(A—H—BPETILBAFDHE)
B -Image Format Control
(A A—TH A XXoPixelFormatZE DR E)
B -Acquisition and Trigger Controls
(FAE—FZET . BRBUARRBAZLEIZRET SHEEDRE)
B -Degital 1/0
(GPIODFRTE)
B -Counters and Timers
(FTRTIITIVGEAIV ARV EAATIZET HEEEDHRTE)
B -Event generation
(AAZHT T Vr—2aV 2B T MRV MET HHEEDIRTE)
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Jopan Radusnrial hsiglong Asvociation

B -Analog Controls

(GainFE TAEFICHEIT HEDHRTE)

B -LUT Controls
(LUTICRE S AHEEEDRRTE

)

B -GigEVision Transport Layer

(GigEVisionk 5> RiR—F
B -User Sets

EIZRE T OAED R E)

(MASEREEDRFFICHAT OHEDRE)

B -Chunk Data Streams

(IFHRZER T —2 TN HHEEDHRTE)
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Jopan Radusnrial hsiglong Asvociation

EENDIEH
TNTNDREEEIT L. L TOEENIESND,
m A
SRR ERINDHLANIL(WHEMEER)
B A3 —DJ1—ADH
(String/Integer/Float/Enumerationftt)
B -HASRegister~ND 7t X (Read/WriteZF)
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