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GIgE Vision in a Nutshell

Four Main
Elements
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GIigE Vision History

May 2006 Version 1.0

» Defined protocols for video streaming and
device control over standard Ethernet
networks

» Focused on traditional point-to-point
connections between cameras and PCs
April 2009 Version 1.1

» Minor upgrades to improve real-world
integrations

» Provisioned support for GenlCam 2.0

January 2010 | Version 1.2

N Y « Enables the registration of new classes of
A ‘; Ethernet network elements as GigE Vision-

G '6_- 2 W; compliant products
I _— N  Facilitates the deployment of GigE Vision

VISION . .. "
. L cameras in mission critical systems
GEN<I>CAM

GigE Vision 1.2 Implications

» GigE Vision is now a proven platform for vision
applications
ield-hardened in thousands of high-performance

» Growing ed network
architectures -

— Customers want more t
connections between came

ooz gf IR

GEN<i>CAM

scope of Gi
next-generatio
distribution syste
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What is a GigE Vision Video Distribution
System?
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Network Elements of GigE Vision Video
Distribution Systems
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The Future: GigE Vision 2.0

High Speed Transfer Working Group

1) The need for speed  3) Minimize packet 5) Optimize traffic flow

overhead
10 Gigabit Ethernet and Frame Packing Flow Control
Link Aggregation Improvements
g) Carry more 4) Improve determinism
2

)
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Time Synchronization and
Image Compression Real-time Trigger
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The Future: GigE Vision 2.0
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Related Work: AIA P12-09

EMVA GenlCam

AlA P12-09 Protocols
( e adapted from GigE Vision)
Device Diswvely, Connection Configuration,

AIA P12-09 looks at the
generalization and reuse
of GigE Vision and
GenlCam concepts to
other packet-based

Application
Network process to licati

Presentation

Data representation Control and Streaming Protocols

and encryption
Machine Vision
Interhost communication
standards:
* Device Discovery T Comera Link 2

End-to-end connection

«Connection and reliability
v H Network
Configuration path delaminaton and
« Device Control R

. Data Link
*Image Streaming

* Pixel Formats Physical
° etc. Media, signal and
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Optional Reference Implementation

C Packet Engine D)

(optional)
(optional)

Ethernet/UDP/IP
Reference Implementation

ing (optional) 3

Kcode (optional)

Next MV Standard Transport
Reference Implementation
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GigE Vision Compliance: Devices

<2l version="1.0" encoding="utf-8"2>
T1000CL4" " ToolTip="PT1000-CL4"

110" xminsixsi=" -
10 L Version_1_0.xsd">

hemal =

<Group Comment="Root">

<Category Name="Root">
<pFeature>Devicelnformation</pFeature>
<pFeature>ImageSizeControl</pFeature>

<pFeature>CountersAndTimersControls</pFeature>
<pFeature>EventsGeneration</pFeature>
<pFeature>GigEVisionTransportLayer</pFeature>

<pFeature>TLParamsLockedCategory</pFeature>
<ICategory>
</Group>
<Group Comment="Devicelnformation">
<Category Name="Devicelnformation’>
<pFeature>DeviceVendorName</pFeature>
<pFeature>DeviceModelName</pFeature>
<pFeature>DeviceManufacturerinfo</pFeature>
<pFeature>DeviceVersion</pFeature>
<pFeature>DevicelD<IpFeature>
<pFeature>DeviceUserlD</pFeature>
<pFeature>DeviceScanType</pFeature>
<ICategory>
<StringReg Name="DeviceVendorName">
<ToolTip>This feature provides the name of the manufacturer of the
device </ToolTip>

pt of of
the device.</Description>
<visibility>Beginner</Visibilty>
<Address>0x0048</Address>

<pPort>Device<ipPort>
<Cachable>WriteThrough</Cachable>
<IStringReg>
<StringReg Name="DeviceModelName">
i of P




GigE Vision Compliance: Devices

gl Vishn S
Comptsny Mams - Dievien
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GigE Vision Compliance: Devices

GIgE Vision Validation Framework Report

Manufacturer Narme: Pleora Technologies Inc.
Model Name: NT-Mini PTO1-PBXMX1-32XG25
Device Version: Version 1.0 (02.02.06)

Library: GeValidationFramework_2009_06_08.dil
Checksum: ED9GB4300F3A44CCDCDDOAT2FTADETST

Date: 2010003102 09:55:13

09:55:16 Starting GenlCamTests: Width
Testpassed
Elapsed Time: 10359 ms

Summary

Total Elapsed Time: 94,625 sec

Number of Test Ran: 91
Number of Successes: 91 !
Number of Failures: 0 (L el e
Number of Errors: 0

Success Rate: 100.000%

Verdict: COMPLIANT

<Checksum>
&

0768571516880280A4301C5D(
3ABF77CCT1D0A1D7AICIDE
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</Checksum>
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GigE Vision Compliance: Applications

s St ae
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GigE Vision Compliance Summary
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Interfacing Technologies Comparison

= i,

. . . Camera . . Camera
Attribute GigE Vision ‘ USB 3.0 FireWire CoaXPress :
Link Link HS
Native OS Support Yes (Ethernet) No Yes Yes No No
Cable type Cat-5/6 or Fiber | Camera Link usB Firewire Coax CX4
Relative Cable Cost Low High Low Medium Low High
Max Throughput (single | 4 51,/ 6.8 Gbs ~3.2Gbls 3.2 Gbls 6.25 Gbls 16.8 Gbls
cable) (Effective)
) 120 m (1.25
(@m’; t[:]'rs;z"f]eut) 100 m 10m 3m 45m Gb/s) 15m
anp 40 m (6.25 Gbls)
Network Topology g .
(without specialized Mesh Point-to-point Bus basstz? tiered Tree;iﬁtar, or Point-to-point | Point-to-point
equipment) 9
Power over Cable Yes Yes Yes Yes Yes Future
e Frame . S
PC Interface Built-in or NIC Built-in Built-in Frame grabber | Frame grabber
grabber
Origin of Standard Industrial Industrial Consumer Consumer Industrial Industrial
Wide for 1394b;
Vision System ) _ Initial prototypes_ initial Initial field trials | Prototype frqm
Deployments Wide Wide fr_om one vendor in |prototypes from|(small number of _one v_endor in
industrial market | one vendor for vendors) industrial market
higher speed
Standard Maturity High High Low High Under definition | Under definition

5/9/2010
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GIgE Vision in a Nutshell

Four Main
Elements

Key Definitions
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Before GIigE Vision 1.2

“
mwm
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GigE Vision 1.2: Networked Connectivity

Hardware Hardware I-ll?ardvs_/are
Transmitter Transceiver SEET

. . GigE Vision to
Camera Processing Unit HDMI Converter

Ethernet I;:;il?ehs;?tl
Network Controller

Software
Software Software Receiver

Transmitter Transceiver Control and
Video Server Processing Unit Display
Application
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Device Classes

Building Blocks
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Product Examples
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Device Discovery

Device Discovery: IP Configuration

Use persistent IP address

assigned?
Is DHCP
Use DHCP

GiG="
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Device Discovery: IP Configuration

Device Discovery: IP Configuration




Device Discovery: IP Configuration

Device Discovery: Device Enumeration

Device listens for
discovery
message on
GVCP port

Application
broadcasts
discovery
message

Device receives
the discovery
message

Device builds the
discovery
acknowledge
packet

Application
receives the
discovery
acknowledge

Device unicast the
discovery
acknowledge

GiG="
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Device Attachment and Removal

Agenda
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GVCP Transport Protocol Considerations

GVCP Transport Protocol Considerations
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GVCP: Reliability and Error Recovery

Sending Receiving

Request Request
req_id =1 req_id =1
Executing Request
Receiving Sending
Acknowledge Acknowledge

ack_id=1 ack_id=1

Increment req_id
for next req_id
(skip req_id = 0)

GIG="
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GVCP: Reliability and Error Recovery

Sending Receiving

Request Request

eqid=1 eq_id =1

Sending

Request )
req_id =1 Executing Request
Transmission Timeout Sending
Expires Acknowledge
Re-sending Receiving Transmission Timeout
Request t Expires
i req_id =1

ack_id = 1

req_id =1

Re-sending Receiving
Re Request
Executing Request req_id =1 req_id = 1

Same req_id as
before, no need
to re-execute

_ Receiving Re-sending
Increment req_id Acknowledge Acknowledge
for next req_id ack_id = 1 ack_id = 1

(skip req_id = 0)

Increment req_id
for next i
(skip req_i

5/9/2010
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Control
Channel
(Device)

Bootstrap
and

Device
Registers

Stream
Channel 0
(GVSP Transmitter)

Stream
Channel 1
(GVSP Transmitter)

Message

Channel Concept

Command

Acknowledge

Stream 0

Stream 1

Event

(Event Generator)

Acknowledge

Control
Channel
(Application)

Stream
Channel 0
(GVSP Receiver)

Stream
Channel 1
(GVSP Receiver)

Message

(Event Receiver)

Processing
Unit
(Controlling
the Camera)

VISION

Channel Concept

annel 0
(GVSP Transmitter)

Stream

annel 1
(GVSP Transmitter)

Message

(Event Generator)

Control
Channel
(Application)

Source Source

1P Addr: 169.254.1.1 IP Addr: 169.254.1.2 ContrOI +
UDP Port: 49152 UDP Port: 3956 H

Destinaiion Destinaiion Display
1P Addr: 169.254.1.2 IP Addr: 169.254.1.1

UDP Port: 3956 UDP Port: 49152

Applicatio
/ n

Channel Channel
(Device) Acknowledge (Application)

Stream
Channel 0
(GVSP Receiver)

Stream
Channel 1
(GVSP Receiver)

Message
Channel

Control
Channel
(Device)

Event Message

Stream
iannel 2
(GVSP Receiver)

169.254.1.2 169.254.1.3

Channel
‘Acknowledge (Event Generator)

Stream
annel 0
(GVSP Transmitter)

5/9/2010
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Control Channel

and
Device Channel Channel
Registers (Controllable Device) Acknowledge (Control Application)

Stream
Channel 0
(GVSP Transmitter)

Stream
Channel 0
(GVSP Receiver)

Stream 0

Stream Stream
Channel 1 Stream 1 Channel 1
(GVSP Transmitter) (GVSP Receiver)

Message Message
Channel Channel
(Event Generator) Acknowledge (Event Receiver)

GIG="

VISION

Control Channel Key Concepts

5/9/2010
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Exclusive Access Privilege

Re: 9 Sending
Primary application _ Request to CPP for
forcer 4 o control access or &

for CCP GVCP command

Check if privilege
available

Sending
Acknowledge
with error

Control Access Privilege

Sending
request to CCP for

Receiving control access or a
has :;}:“arglp agses: Request Conirol channel GVCP command that
for CCP the secondary

application doesn't
have privilege for

Check if privilege
available

bl

Sending

GEV_STATUS
Acknouiedge AGCESS DENIED

Sending a command

that the secondary
Receiving request application has

privilege for

this application

Executing Request
Sending
Acknowledge Receiving the resutof
with read result
iy m—
/
I

VISION

5/9/2010
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Pending Acknowledge

Receiving
Control Channel Request
req_id=1

Sending Request
req_id =1

" Receiving
Sending Reauest | Gontrol Ghannel Request
req| req_id = 1

Resetting ACK PENDING_ACK
timeout to Control Channel | timeout = 2000ms
2000 ms ack_id=1

Need to Resend
Request!

Control Channel

Sending ACK
Control Channel ack_id = 1

Receiving ACK
ack_id =

Sending ACK
Control Channel ack_id =1

Increment req_id

GIG="

VISION

Action Command

Application PC Application PC
Device 0

GVCP Port for Device 0 GVCP Port for Device 0
e
GVCP Port for Device 2 GVCP Port for Device 2

Broadcast Port

Device 2
(secondary
application)

5/9/2010
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Stream Channel

Bootstrap

Control Command Control

DZCidce Channel Channel
Registers (Controllable Device) Acknowledge (Control Application)

Stream
Channel 0
(GVSP Receiver)

Channel 0
(GVSP Transmitter)

Stream
Channel 1
(GVSP Receiver)

Channel 1
(GVSP Transmitter)

Message Message
Channel Channel
(Event Generator) Acknowledge (Event Receiver)

GIG="

VISION

Stream Channel Key Concepts

5/9/2010
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Stream Channel Key Concepts

Message Channel

Bootstrap

Control Command Control

D:Cicie Channel Channel
Registers (Controllable Device) Acknowledge (Control Application)

Stream
Channel 0
(GVSP Transmitter)

Stream
Channel 0
(GVSP Receiver)

Stream 0

Stream
Channel 1
(GVSP Receiver)

Stream
Channel 1
(GVSP Transmitter)

Stream 1

Message
Channel
(Event Generator)

Message
Channel
(Event Receiver)

Acknowledge

GiG="

VISION

5/9/2010

19



5/9/2010

Message Channel Key Concepts

Multiple Network Interfaces Support
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Channel Dictionaries

Network Management and Administration
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GVSP

GVSP: Reliability and Error Recovery

Davine Sida Haan Bids.

GiG="

VISION
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GVSP: Data Block

GVSP: Test Packet
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GVSP: Pixel Formats

GVSP: RGB Pixel Formats
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GVSP: RGB Pixel Formats

Agenda
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GenlCam XML File

GenlCam XML File
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Minimum Level of Interoperability for GigE
Vision Cameras

Q&A
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Mapping to the OSI Model

Ethernet Frame Format
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IPv4

UDP
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Additional Slides for Product Examples
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GigE Vision 1.2: Networked Connectivity

Hardware
Receiver
GigE Vision to
HDMI Converter

Hardware

Transceiver
Processing Unit

Hardware
Transmitter

Camera
U]

Ethernet Peripheral
Strobe Light
AL Controller

Software

Software Software Receiver
Transmitter Transceiver Control and
- — Video Server Processing Unit Display
G’G -— Application
—
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GigE Vision 1.2: Networked Connectivity

Hardware Hardware "}'?ard"‘_’afe
Transmitter Transceiver Ixecelver
GigE Vision to

Camera Processing Unit

HDMI Converter

Ethernet Peripheral
Strobe Light
Network Controller

Software

Software Software Receiver
Transmitter Transceiver Control and
Video Server Processing Unit Display

Applicationlgl
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GigE Vision 1.2: Networked Connectivity

Hardware
Receiver
GigE Vision to
HDMI Converter

Hardware

Transceiver
Processing Unit

Hardware

Transmitter
Camera

Ethernet Peripheral
Strobe Light
AL Controller

Software

Software Software Receiver
Transmitter Transceiver Control and
G .G — Video Server Processing Unit Di?pla_y
= Application
I — @
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GigE Vision 1.2: Networked Connectivity

Hardware
Receiver
GigE Vision to
HDMI Converter

Hardware Hardware
Transmitter Transceiver
Camera Processing Unit

Ethernet Peripheral
Strobe Light
Network Controller

Software

Software Software Receiver

Transmitter Transceiver Control and
Video Server Processing Unit Display

Application
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GigE Vision 1.2: Networked Connectivity

Hardware
Receiver
GigE Vision to
HDMI Converter

Hardware

Transceiver
Processing Unit

Hardware

Transmitter
Camera

Ethernet Peripheral
Strobe Light
AL Controller

vl

Software

Software Software Receiver
Transmitter Transceiver Control and
- — Video Server Processing Unit Display
G’G -— Application
—
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GigE Vision 1.2: Networked Connectivity

Hardware
Receiver
GigE Vision to
HDMI Converter

Hardware Hardware
Transmitter Transceiver
Camera Processing Unit

vl

Ethernet Peripheral
Strobe Light
Network Controller

Software

Software Software Receiver

Transmitter Transceiver Control and
Video Server Processing Unit Display

Application
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GIigE Vision Committee Structure
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GIigE Vision Technical Committee
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GIigE Vision Technical Committee Members

3l Baumer m

@ Kappa gﬁ.Leutron

| BASLER !

VISION TECHNOLOGIES

See the possibilities =
EC NATIONAL
INSTRUMENTS'
Ma ﬁ T:,“.?.’é MVTec Software GmbH
| m— __{T?Lm":m_a'g_e'_‘— .

- — P’wa I I -
GIG: Fachnologies STEMMER® Bl
UIS'UN IMAGING
GEN<i>CAM

GigE Vision Secretariat

* Membership

— Led by a designated member of the AIA staff and
nsisting of the GigE Vision chair, vice-chair, and sub-
ittee chairs (as applicable)

h ities
/ision Committee’s compliance

with the comm ¥

— Representing the Gig
related to development n

committee as a whole

— Reporting to the AIA Board of Direc
related to GigE Vision development

‘in all activities

' T
GIG- — Publication of the standard and other works
VISION by the GigE Vision Committee

GEN<i>CAM — Providing secretary and administrative functions
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Typical GigE Vision Product
Development Cycle
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Other GIigE Vision Deployment Use Cases
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Ongoing Series of International Plug fests
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