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Legal notice

For customersin the U.S.A.

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant
to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a residential environment. This equipment generates,
uses, and can radiate radio frequency energy and, if notinstalled and used in accordance with the
instruction manual, may cause harmful interference to radio communications. However thereis no
guarantee that interferences will not occur in a particular installation. Ifthe equipment does cause
harmfulinterference to radio or television reception, the useris encouraged to try to correct the
interference by one or more of the following measures:

* Reorient or relocate the receiving antenna.

* Increase the distance between the equipment and the receiver.
* Use a different line outlet for the receiver.

* Consult a radio or TV technician for help.

You are cautioned that any changes or modifications not expressly approved in this manual could void
your authority to operate this equipment. The shielded interface cable recommended in this manual must
be used with this equipmentin order to comply with the limits for a computing device pursuant to Subpart
A of Part 15 of FCC Rules.

For customers in Canada
This apparatus complies with the Class A limits for radio noise emissions set out in the Radio Interference
Regulations.

Pour utilisateurs au Canada
Cet appareil est conforme aux normes classe A pour bruits radioélectriques, spécifiées dans le Réglement
sur le brouillage radioélectrique.

Life support applications

These products are not designed for use in life support appliances, devices, or systems where malfunction
of these products can reasonably be expected to result in personal injury. Allied Vision Technologies
customers using or selling these products for use in such applications do so at their own risk and agree to
fully indemnify Allied for any damages resulting from such improper use or sale.

Trademarks
Unless stated otherwise, all trademarks appearing in this document of Allied Vision Technologies are
brands protected by law.

Warranty

The information provided by Allied Vision Technologies is supplied without any guarantees or warranty
whatsoever, be it specific or implicit. Also excluded are all implicit warranties concerning the
negotiability, the suitability for specific applications or the non-breaking of laws and patents. Even if we
assume that the information supplied to us is accurate, errors and inaccuracy may still occur.

Copyright
All texts, pictures and graphics are protected by copyright and other laws protecting intellectual property.
Itis not permitted to copy or modify them for trade use or transfer, nor may they be used on web sites.

Allied Vision Technologies Canada Inc. 7/2011

All rights reserved.
Managing Director: Mr. Frank Grube
TaxID: 889528709

Headquarters:

101-3750 North Fraser Way
V5J 5E9, Burnaby, BC / Canada
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Contacting Allied Vision Technologies

Info

®

e Technicalinformation:
http://www.alliedvisiontec.com

e Support:
support@alliedvisiontec.com

Allied Vision Technologies GmbH
Taschenweg 2a

07646 Stadtroda, Germany

Tel.: +49.36428.677-0

Fax.: +49.36428.677-28

e-mail: info@alliedvisiontec.com

Allied Vision Technologies Inc.

38 Washington Street
Newburyport, MA 01950, USA

Toll Free number +1-877-USA-1394
Tel.: +1 978-225-2030

Fax: +1 978-225-2029

e-mail: info@alliedvisiontec.com

Allied Vision Technologies Canada Inc.
101-3750 North Fraser Way

Burnaby, BC, V5J 5E9, Canada

Tel: +1 604-875-8855

Fax: +1 604-875-8856

e-mail: info@alliedvisiontec.com

Allied Vision Technologies Asia Pte. Ltd.

82 Playfair Road

#07-02 D'Lithium

Singapore 368001

Tel. +65 6634-9027

Fax:+65 6634-9029

e-mail: info@alliedvisiontec.com

/]
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Introduction

This AVT GigE Installation Manual provides instructions for first time use of AVT GigE
Vision cameras. Powering up the camera, installing AVT drivers and related software,
enabling the user to get up and running are the focus for this document.

Forinformation on camera dimensions, feature overview, I/0 definition, trigger timing
waveforms, frame rate performance, please refer to the AVT Technical Manuals unique
for each camera family.

For detailed information on camera features and controls specific to the Prosilica GX, GE,
GS, GB and GC refer to the AVT GigE Camera and Driver Attributes document.

www

R

AVT literature including camera technical manuals:
http://www.alliedvisiontec.com/us/support/downloads/product-literature.html

Document history

Version Date Remarks
V2.0.0 26.07.11 New Manual - RELEASE Status

Table 1: Document History

AVT GigE Installation Manual V2.0.0
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Symbols used in this manual

Note

®

Caution

This symbol highlights important information

This symbol highlights important instructions. Follow these instructions

/ to avoid malfunctions.

WWW This symbol highlights URLs for further information. The URL itself is
— shownin blue.

T{“ Example:

http://www.alliedvisiontec.com

AVT GigE Installation Manual V2.0.0
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Getting started

The following components are required for your camera system:
Ethernet adapter

GigE Vision cameras can operate on 10/100, or gigabit speed Ethernet adapters. In
order to take advantage of maximum camera frame rates a gigabit speed adapter is
required.

www A list of tested Ethernet adapters is available on the AVT website.
http://www.alliedvisiontec.com/fileadmin/content/PDF/Support/Application_Notes

-.?* /Hardware_Selection_for_AVT_GigE_Cameras.pdf

Figure 1: RJ45 3D CAD model

GigE Vision software

AVT provides several software packages that support AVT GigE Vision cameras. The user
can target Windows, Linux, QNX or 0SX Operating systems and a variety of CPU
architectures.

AVT GigE Vision cameras are GigE Vision compliant. This means they are compatible with
third party software which offers a GigE Vision driver.

www AVT PvAPI SDK supports all GigE Vision cameras from AVT and is
available free of charge. Visit the link below for more information.
z?” http://www.alliedvisiontec.com/us/products/software/avt-pvapi-sdk.html

AVT GigE Installation Manual V2.0.0
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Optics

AVT cameras are sold without lenses. The cameras offer C-mount, CS-mount or F-mount
mechanical interfaces for installing a lens. Lenses can be purchased directly from the
lens manufacturer, from AVT or from an AVT distributor. Users will need to select the
desired focal length and appropriate optical format for the target camera model.

www AVT offers a number of lenses to choose from.
http://www.alliedvisiontec.com/us/products/accessories/lenses.html

GigE Vision camera

AVT offers a number of GigE Vision camera families. This guide can be applied to all of
these families. Follow the links below to learn more about GigE Vision cameras from
AVT.

www Follow this link to learn about GigE Vision cameras from AVT.

http://www.alliedvisiontec.com/us/products/cameras.html

MG 0328

= o

09503316484
E0020000 s

Figure 2: AVT GigE Vision cameras, back view, not equal scale

AVT GigE Installation Manual V2.0.0
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Installing the Ethernet adapter

If your host computer has an available Ethernet port, this can be used with AVT GigE
Vision cameras. We recommend that your camera system use a dedicated Ethernet port
not shared with internet or local area networks. If more ports are needed, or your
existing Ethernet adapter isn’t able to operate at gigabit Ethernet speeds, installing
additional hardware may be required. For desktop systems, use a PCI or PCI-Express bus
Ethernet adapter. On a laptop, expansion slots are available via a PCMCIA or
ExpressCard slot. A link to recommended adapters is listed below.

Figure 3: Intel Gigabit CT desktop adapter

Caution AVT recommends Cat 5E or Cat 6 rated Ethernet cables. A different

rating may not sustain peak interface bandwidth; leading to lost
/ connectivity orimage data coming from the camera.

Note Verify that there is an available and compatible interface slot on the
® host computer before purchasing the desired Ethernet adapter card.
www

A list of tested Ethernet adapters is available on the AVT website.

http://www.alliedvisiontec.com/fileadmin/content/PDF/Support/Application_Notes
- ‘ n /Hardware_Selection_for_AVT_GigE_Cameras.pdf

AVT GigE Installation Manual V2.0.0
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Installing camera software

Instructions for software installation presented below are specific to Windows 7. AVT
GigE Vision cameras can be operated under earlier versions of Windows including XP.
Suggestions specific to Linux, QNX and 0SX are also offered when applicable. The
following sequence is presented:

Download Ethernet adapter driver

Install Ethernet adapter driver

Download camera software and filter driver
Install GigE Sample Viewer

Download the latest Ethernet adapter driver

This is provided by the Ethernet adapter manufacturer. This Manual will reference the
Intel Gigabit CT series, an equivalent can be found from other manufacturers.

www Follow the link below to download the latest drivers for Intel adapters.

http://www.intel.com/p/en_US/support/detect/

Install Ethernet adapter driver

Run installation application provided by driver Intel) GigabitCT Desktop Adapter Properties |
mangfacturer. If no 1ns’Fallat1on application is s |\£m$mfvw§ﬁl Lo e
provided, update the driver manually: A T T s
[Windows 7] Orve Provider: e
Driver Date 1271/2010
-> Start Driver Version: ~ 11.7.320
- Control Panel i
9 Hardware and Sound | Driver Detais To view detais about the driver files
9 Device Manager Update Deiver.. To update the driver software for this device:
¥ the device fais after updating the driver, roll
—> expand Network Adapter beck o prviualy el e
- right click Adapter device name Destitusn]  Dustistho sectoddeicn
9 Properties Uninstal To uninstal the driver (Advanced)
—> Drivertab
—> Update driver { . ol
=> Install from specific location
(identify installation directory) Figure 4: Adapter properties, driver tab,

Windows 7.

AVT GigE Installation Manual V2.0.0
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Download camera drivers

www Download the Gigk Sample Viewer or PvAPI SDK.
http://www.alliedvisiontec.com/us/products/software/avt-pvapi-sdk.html

www Alternative to AVT software, AVT GigE cameras will work with any GigE
Vision compliant software package. Contact the software provider for

3‘“ installation instructions. A listing of recommended software packages:
. ’ http://www.alliedvisiontec.com/us/products/software/3rd-party-solutions.html

Install GigE Sample Viewer

First time users will want to install the GigE Sample Viewer which offers an excellent
introduction to using the camera. Advanced users wishing to develop their own
software using should download PvAPI SDK. Source code for the Gigk Sample Viewer is
provided in the examples directory. Afilter driver installation executable is also
provided with the SDK.

[Windows 7]

- Go toinstall directory
—> Click Allied_Vision_Technologies_GigE_Viewer_Installer.exe

- A message will appearindicating the publisher could not be verified, select Run to
continue

—> Follow the prompts as requested, when asked “Would you like to install the Filter
driver?” select Yes

Note The AVT Filter miniport driver works alongside the native Ethernet

adapter driver to optimize CPU usage, and minimize dropped packets. It
® is available only on Windows.

AVT GigE Installation Manual V2.0.0
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[Linux]

>

9

Precompiled versions of GigE Sample Viewer are available in the AVT Gigk SDK/bin-
pc directory.

Run as root, e.g. “sudo ./SampleViewer”, allowing the 0S to boost the priority of
the AVT driver thread, the driver to bind directly to the NIC adapter, and minimize
dropped packets. Users who feel running as root compromises their system
security may find the following implementation satisfactory:

- setthe executable owner as root.
- setthe "setuid" permission bit on the executable

- incode, when application starts, use capset() to release all but these
privileges: CAP_SYS_NICE, CAP_NET_ADMIN, CAP_NET_BROADCAST,
CAP_NET_RAW

The application will start with all root privileges, but it will drop them immediately
after startup.

desktop: =/Desktop/AVT GigE SDK/bin-pc/x69

=] SampleViewer

i A® 5 BN

st
02241 16-05000 (GX1920C)

0Z-21TTR-05000 (GXTS20C) - Controle

Figure 5: GigE Sample Viewer, Linux Ubuntu 10.04

AVT GigE Installation Manual V2.0.0
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Ethernet adapter configuration

Afterinitial Ethernet adapter hardware installation connect the Ethernet adapter
directly to the camera. The default configuration will assign an IP address automatically
using the Link-Local Address range of 169.254.xxx.xxx or an address defined the by the
DHCP server, if present.

Users can fix the adapter address to minimize the time required for a camera to be

recognized by the host application. Systems that employ multiple Ethernet adapters
connected to multiple cameras will also be required to fix the address of the Ethernet

adapter. Refer to Chapter Modify Ethernet adapter IP address on page 23.

Ethernet adapter optimization

The Ethernet adapter should be adjusted to improve system performance when using a
GigE Vision camera. This performance is related to minimizing CPU usage and dropped

or resent packets.

Edit the Ethernet adapter driver properties according to the values in the table below.
The names and availability of the properties listed may vary depending on adapter
manufacturer and model.

Properties Value ‘
Packet size (MTU) 8228 or larger
Interrupt Moderate Rate Extreme

Transmit buffers 256 bytes

Receive buffers Max setting available

Table 2: Ethernet Adapter Performance Settings

Default AVT GigE Vision camera factory settings configure the camera packet size to
8228. The host adapter needs to support a packet size of equal or larger size to stream
from the camera.

Note If adapter packet size support is limited to 1500 bytes, as on 10/100

—  speed NICs, the camera packet size can be reduced using GigE Sample

® Viewer and saved to an on board camera power up config file. See
ConfigFile in the AVT GigE Camera and Driver Attributes document.

AVT GigE Installation Manual V2.0.0
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Adjust camera packet size
[Windows 7, Intel Gigabit CT]

Start, Control Panel

Hardware and Sound

Device Manager

Network Adapter

right click Adapter device name
Properties

Advanced tab

Settings: Jumbo Packet
Value: 9014 Bytes

N2 20 20 20 20 2\ 2\ 2

[Linux]

- Terminal: sudo gedit
/etc/network/interfaces

- Add: mtu 8228 to appropriate
interface.

[0SX]

System Preferences

Network

Select Ethernet, click Advanced
Ethernet tab:

Configure: Manually

Speed: 1000baseT

Duplex: full-duplex

MTU: Jumbo (9000)

N2 2 Z

/I]

-
Intel(R) Gigabit CT Desktop Adapter Properties ﬂ

[ Teamng | VLNs [ Boot Options | Daver | Detais | Resources |
__GuwdlLi'kSpeed_Mvmd leMuw~

(intel' Advanced Adapter Settings

Settings: Value:
Gigabit Master Slave Mode 5014 Bytes -
e

Packet | |
Large Send Offload (IPv4)
Large Send Offload (IPv6)
Locally Administered Address

Log Link State Event
| Performance Ootions

Jumbo Packet
Enables Jumbo Packet capabilty for TCP/IP packets. In situations o
where large packets make up the majority of traffic and 1
additional latency can be tolerated, Jumbo Packets can reduce L
CPU utilization and improve wire efficiency.
Jumbo Packets are larger than standard Ethernet frames, which
are approximately 1.5k in size.

m »

- Use Defaul

b % Note: Changing this setting may cause a momentary
loss of connectivity.

ok J Comes |

\

Figure 6: Intel adapter properties, Windows 7,
Intel Gigabit CT

alelal Network

Clles] a

{e+i» Ethemnet

TCP/IP DNS  WINS  BOZIX  Proxies - Ethernet-|

Ethernet ID: 00:1Ff3:59:2¢:e7

Configure: | Manually Tl

Speed: | 1000baseT ]

Duplax: | full-duplex 2]

MTU: | Jumbo (9000) 7]
(Cancel ) (0K )

@ (Cancel ) (0% )

Figure 7: Ethernet settings 0SX Snow Leopard

AVT GigE Installation Manual V2.0.0
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Adjust buffers and
moderation rate

[Windows 7, Intel Gigabit CT]

220 28 20\ 20\ 28\ 20\ 20\ 2

N2

Start ,Control Panel

Hardware and Sound

Device Manager

Network Adapter

right click Adapter device name
Properties

Advanced tab

Performance Options

Settings: Interrupt Moderation
Rate

Value: Extreme

Settings: Transmit Buffers
Value: 256 bytes

Settings: Receive Buffers
Value: Max allowable

[Linux, QNX, 0SX]

Support for buffer size control and moderation rate settings varies greatly between

network card driver providers.

www

R

///

Settings: Value:
Adaptive InterFrame Spadng Extreme

Flow Control

Receive Buffers

Transmit Buffers
[ usepefaut

Interrupt Moderalion Rate

This sets the rats at which the controller moderates or delays the
generation of intzrrupts making it possible to optimize network
throughput and CPU utilization. The default setting (Adaptive)
adjusts the inteniupt rates dynamically depending on traffic type
and network usage. Choosing a different setting may improve
network and system performance in certain configurations.

Without interrupt moderation, CPU utiization increases at higher
data rates because the system must handle a larger number of

. 2
Performance Options ﬁ

\

o ] [ coel |

Figure 8: Intel adapter performance options.

Windows 7, Intel Gigabit CT

Follow the link below for a detailed guide to using the e1000 linux base

driver for the Intel PRO/1000 family of adapters
http://www.intel.com/support/network/sb/CS-09209.htm#parameters

AVT GigE Installation Manual V2.0.0
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Starting the camera

Power up

A camera power adapter is available from AVT. Please consult the camera technical
manual for connector definition, voltage specifications and related part number
information.

AVT Product literature
http://www.alliedvisiontec.com/us/support/downloads/product-

www
"‘ﬁ literature.html

Connect to host application

Use a Cat 5E or Cat 6 rated Ethernet cable to connect the camera to the host adapter.
Cross over cable is not required, but will work — the camera has circuitry to determineifa
cross over cable is being used.

Launch the GigE Sample Viewer application. Wait until the camera is listed. This may
take up to one minute in network card “Obtain an IP address automatically” mode.

If a camera does not appear after some ® SompleViewer L2 B [
time, try the following: File Help
1. Confirm the camera is powered. S
= Host
2. Confirm the Ethernet cableis 02-21414-05000 (GC1380C)

connected to the host PC.

3. Modify the Ethernet adapter
and/or Camera IP such that they
are on the same subnet. More
info in Chapter Modify Camera
IP address on page 23.

If the camera still does not appear,
proceed to Chapter Troubleshooting on
page 36.

i @Rl E R

Ready

A

Figure 9: Gigk Sample Viewer window

AVT GigE Installation Manual V2.0.0
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Using the GigE Sample Viewer

This application is used to stream live view images from the camera, adjust the camera
parameters and test functionality.

The GigE Sample Viewer can be downloaded from the AVT website
without registration.

:?n' http://www.alliedvisiontec.com/us/products/software/avt-pvapi-
: ’ sdk.html

Launch the application

Start the GigE Sample Viewer application. Wait for the camera to appear listed under
Host. If the camera does not appear, return to Chapter Connect to host application on
page 17.

Open live view T

Select the desired camera

from the cameras window
of the GigE Sample Viewer.

Click the eyeballicon.

A new View window will appear. Using
default camera settings this will start
continuous acquisition from the camera
using freerun trigger mode, 15 ms exposure
time and 0 dB gain.

If the images are too dark, point the
camera directly at a light source to ensure
images are not being dropped. If no
images appear proceed to Chapter
Troubleshooting on page 36.

Figure 10: GigE Sample Viewer Live View.

AVT GigE Installation Manual V2.0.0
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Adjust camera controls

Select the desired camera
‘IIIIF-I from the cameras window

of the GigE Sample Viewer.

Click the wrench icon.

The controls window is used to configure
the camera frame rate, exposure time, color
balance, imaging mode, strobe
functionality, pixel format, and much more.

A detailed explanation of camera controls
can be found in the AVT GigE Camera and
Driver Attributes Document.

AVT GigE Camera and Driver

WWW___  Attributes download link:
http://www.alliedvisiontec.com/fileadm

in/content/PDF/Software/Prosilica_soft
~. * ware/Prosilica_firmware/AVT_Camera_a
L]

nd_Driver_Attributes.pdf

Live histogram

Start Live View from the

ML camera by selecting the
eyeballicon. Click the
histogram icon, shown
left.

This will launch an 8 bit live histogram. A
histogram graphs number of pixels on the
vertical axis and digital number value on
the horizontal axis.

Camera information

Select the desired camera
L )] .
1 from the cameras window
of the Gigk Sample Viewer.
Click the information icon,
shown left.

The information window provides camera
identify information including the serial
number and part number.

J//ALLIED

02-2150A-06303 (GCI600M)

I AemPdER

o/
5 Acquisition
@ Trigger

AcquisitionAbort

AcquisitionFrameC ount

AcquisitionStart
AcquisitionStop
RecorderPreEventCount o
= ConfigFile
ConfigFileindex
ConfigFileload WA
ConfigFilePowerlp
ConfigFileSave

Figure 11: Gigk Sample Viewer Controls.

File Help
Cumeras

= Hest
02-2150A-06303 (GC1600M)

i AemBdER

I 02-21504-06303 (GC1600M) - Information

Urique 1D : 108057

Serial Nurnber : 02-21508-06303
Pait Number : 0221508
Interdace Type - Giga-Ethemet

Intedace ID :
Figure 12: GigE Sample Viewer information
and histogram.
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Event channel

Select the desired camera from the cameras window of the GigE Sample
EEE Viewer. Click the filmicon, shown left.

The Events window will open. This is a tool used to monitor in-camera events such as
AcquisitionEnd, ExposureStart, ExposureEnd, etc. The factory default settings disable
all event notifications.

Use the camera controls to select which events to monitor. View the EventID to
understand the display format in the Events window.

aaaaaa [ P 02-21502-06303 (GC1600M) - Events || 00-21504-06303 (GCI600M) - Controls =] &
= Host f=] &

02-21504-06303 (GC1E00M)

T5.64 ¢ 40003 [0000C 1, 000000000, 0000000, DxR000000) = Attribubes Values
25,70 40003 [DXDI000CE2 0300000000, 00030000, 01000000 2 ConfigFide
5.7 2000 fiooic ConfigFildndex Factory
B43: 40 :-mce- 00000000 00000000, 0000000 9 2
wD000000, G000, AxXo00000] CenfigFileload WA

2«;; %i " “‘m"'“ ConfigFilePowerlUp Factory

26.10 1 40003 [ON000CES, Y CenfigFileSave [
6. 16 2 40003 {0000, =) Controls

Om L 30000000] & Gain

1@ mBdER Cear Pouse ¥ autosarol T Eventhotification on

Evertialector Exposurend

Evenstictbcation [On B

Figure 13: GigE Sample Viewer events and controls.

RS232 serial interface

Select the desired camera from the cameras window of the GigE Sample

&
I !EI Viewer. Click the serialicon, shown left.

The SerialI0 window will open. This tool controls the camera’s RS232 port which
communicates across the RXD and TXD pins on the camera IO port. ALL AVT GigE Vision
cameras offer an RS232 port.

AVT GigE Installation Manual V2.0.0
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Vision Technologles

RS232 communication can be used for interfacing the camera to motorized lenses,
temperature and pressure sensors, camera position motors, and other applications.

Baudrae [115:00 3 L T | Connect I
Chwracierlength [ibs -] swobes [iee <] Discarmect

is7emBMBPER

Figure 14: Gigk Sample Viewer SeriallO.

Seek camera
Select the desired camera from the cameras window of the Gigk Sample
ﬁ Viewer. Click the seekicon, shown Left.

The seek camera window will appear. Thisis used when camera UDP discover broadcast
packets are either disabled, or blocked by hardware or network administrator preventing
the camera from being recognized by the GigE Sample Viewer. Enter the camera’s IP
address into the window shown below.

'Ohm
[ File Help

= Host
02-21504-06303 (GC1600M)

i e EE

Figure 15: Gigk Sample Viewer seek camera.

AVT GigE Installation Manual V2.0.0

21



///ALLIED

Export camera settings

& Select the desired camera from the cameras window of the GigE Sample
E._:ﬂ Viewer. Click the floppy diskicon, shown left.

A file explorer window will appear requesting a download location for the camera setup
file. This file captures the current camera settings and creates a simple text file. This
file can be uploaded to other cameras allowing both units to utilize the same camera
settings.

Note Load camera settings to other cameras using the CamSetup example
® code found in PvAPI SDK from AVT.
(@ SampleViewer (=l@] =

Cameras

= Hest
02-21504-06303 (GC1600M)

<] « @ ok EB-
Name Date modified Ty
06/05/2011 12:23 ...

. .

File name: 02-21504-06303

Save astype: |TEXT Fes (1)
I 2@ m R E

nem;yncxrunise - 40016
Eventsinablel =
wwAdjustYo‘l =5
e-wtonq = Mean
500000

.8

Exposeresutooutliers = 0
EXposer eAuTORaTe = 100

evalue = 25000
Firmwareversuild = 2
FirmwareverMajor = 1
FirmwareverMinor = 42

Frametate = 15,135
FramestartTriggerDelay =
FramestartTriggerevent = Edg(l!isinq
Framestarciriggernode = Freerun

aAme s urtYriqqerwerhp =- O
f.a navtasdjust

Gainavtouin - 0
Ga »wucﬁlll]iel's =0

ca ""'1‘3.

G| uookbaclnﬂ ndm -12 5

es = 3
ketBufferscount = 512
GVSpTimeout = 50

Heartheat Interval = 3500
ﬂur:hnlﬂ-eoul - G000

Height =

mstevruddress = cB-2a-14-15-0a-c7

Figure 17: Camera settings text file exported from the camera.
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Modify Ethernet adapter IP address

The “Obtain an IP address automatically” process can take up to one minute for the
appropriate IP address to resolve and for a camera to be recognized on the adapter.

Itis possible to speed up this recognition process by fixing the IP address of the adapter
to the link-local address range of 169.254.x.x.

[Windows 7]

N2 2B 2N N 2N A2

N2

Start, Control Panel
Network and Internet

View network status and
tasks

Change adapter settings

Right click Network
Connection

Properties

Select Internet Protocol
Version 4

click Properties

Select Use the following IP
address:

IP Address: 169.254.100.1
Subnet mask: 255.255.0.0
Default gateway: blank

[Linux]

>

- Note eth# of NIC connected to

>

9

Terminal: ifconfig

camera

Terminal: sudo gedit
/etc/network/interfaces

Add/edit:

auto eth6

iface eth6 inet static
address 169.254.100.1
netmask 255.255.0.0

where ethé6 is name of NIC
connected to camera.

Internet Protocol Version 4 (TCP/IPv4) Properties

2. e |

General

‘fou can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IF settings.

() Obtain an IF address automatically

(@) Use the following IP address:
IP address: 169 . 254 .100. 1
Subnet mask: 255.255. 0 . O

Default gateway:

Obtain DMS server address automatically
(@) Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit

[ OK ][ Cancel ]

Figure 18: Fixed IP address, Auto-IP range. Windows.

BEE *interfaces (/etc/network) - gedit

File Edit View Search Tools Documents Help

— .
& |@@oren v [¥isave "g" <& Undo v

L] *interfaces ¥

auto lo
1face lo inet loopback

auto ethl
1face ethl inet dhcp

auto eths

1face ethé 1net static
address 169.254.100.1
netmask 255.255.0.0
mtu 8228

Plain Text v Tab Width: 8 v Ln 13, Col 1 INS

Figure 19: Interfaces file for static IP, Linux Ubuntu

10.04
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[0SX]

220 20\ Z

System Preferences
Network
Select Ethernet, click Advanced

TCP/IP tab, Configure IPv4:
Manually

IPv4 Address: 169.254.100.1
Subnet Mask: 255.255.0.0
Router: Blank

///

— =
[+ [r J[show al Q
Feip Ethernet
[-TCRAP- DNS  WINS  BO2.1X  Prowies  Ethernet
Configure IPv4: | Manually 2
1Pvd Address: 169.254.100.1
Subnet Mask: | 255.255.0.0/
Router:
Configure IPv6: | Automatically =]
Router:
IPVE Address:
Prefix Length:
@ Cancel 3

Figure 20: Network property window, 0SX Snow

Leopard
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Modifying camera IP address

AVT GigE Vision cameras support a number of IP addressing modes. Cameras shipped
from the factory are configured to DHCP. If a DHCP server is not present, the camera
uses the AutoIP configuration mode.

Configuration Mode Description \ \

Obtain an IP address automatically using DHCP (Fallback
DHCP
to Auto-IP)
AutoIP Obtain an IP address automatically using Auto-IP
(169.254.XXX.XXX)
Fixed IP address is assigned by the user

Table 3: Camera IP configuration modes

The camera IP address can be fixed by changing the configuration mode and defining the
desired address.

[Windows 7]

With the camera(s) connected to the host, run the IPConfig program. This application is
packaged with the Gigk Sample Viewer download.

r Ay
IP Configuration ﬁ
List of Prosiica GigE Vision cameras on the local Ethemet network:
Cameta | Configuration Mode | Address | Subnet Mask | Gateway | Status
022071406237 DHCP 169.254.29.75 255.255.0.0 0.0.00
02-2207A-05007 AutolP 169.254.216.243 25525500 0.0.00

Figure 21: AVT IPConfig application.
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- Select the camera(s) you wish to
alter, select Change

- You are presented with three

different addressing modes. To

manually assign an IP address,

select use the following IP address:

Select camera, click Change

Select Use the following IP address.

Enter desired IP, subnet mask, and
gateway.

N2\ %

[Linux, 0SX, QNX]

//]

Edit IP Configuration &

Set the IP configuration for your camera. ‘When you cick OK, the
configuration is saved as the camera's power-up settings.

" Obtain an IF address automatically using DHCP (Falback lo AutolP)

g

Obtain an IF address automatically using Auto- P (169,254 ot xx)

=
.

% Use the follcwing IP address:

IP address: [ 169 . 254 . 100 . 2
Subnet mask: [ 25 .25 .25 . 0
Delault gateway: [ 0 0 0 0

0K |  Cancel |

Figure 22: Setting fixed camera IP address. Non

Auto-IP range.

With the camera(s) connect to the host, run the CLipConfig program included in the AVT
GigE SDK/bin-pc directory. Source code isincluded in the examples.

™~

File Edit View Search Terminal Help

arlink@arlink-laptop: ~/Desktop/AVTGIgESDK/b|n-pc/x86

arlink@arlink-laptop:~$ cd '/home/arlink/Desktop/AVTGigESDK/bin-pc/x86"
arlink@arlink-laptop:~/Desktop/AVTGigESDK/bin-pc/x865 ls

CLIpConfig 1ibPvAPI.so 1ibPvJINI.so

SampleViewer

arlink@arlink-laptop:~/Desktop/AVTGigESDK/bin-pc/x865 ./CLIpConfig
usage: CLIpConfig [-u <camera unique ID>|-1] [-g|-s]| [-m|-1i]|-n]|-w] <string>

list all the cameras visible
camera unique ID

get configuration

set configuration

mode (DHCP,AUTOIP or FIXED)
IP address

Subnet mask

Gateway

arlink@arlink-laptop:~/Desktop/AVTGigESDK/bin-pc/x865

Figure 23: AVT CLipConfig application command line options.

AVT GigE Installation Manual V2.0.0
26



/]

Using multiple cameras

There are a number of different methods for configuring a multiple camera system. Most
of these can be differentiated into two architectures: Single Ethernet port and Multiple
Ethernet port. In order to determine which architecture is needed, start by calculating
the amount of bandwidth required from the cameras based on the desired resolution,
pixel format, frame rate and number of cameras.

Bandwidth = Width x Height x Bytes Per Pixel x Frame Rate x Num Cameras
= Value in MBps (Megabytes per second)
Example 1:
Three GC1020 cameras, full resolution, mono8 pixel format (1 byte per pixel), at 30 fps.
Bandwidth usage = 1024 x 768 x 1 x 30 x 3=70.8 MBps

Percentage of single port GigE bandwidth = 57 %. Single port architecture is sufficient.

Example 2:
Three GC650 cameras, full resolution, mono16 pixel format (2 bytes per pixel), at 90 fps.
Bandwidth usage =659 x 493 x 2 x 90 x 3= 175.4 MBps

Percentage of single port Gigk bandwidth =140 %. Multiple port architecture is needed.

Example 3:

Three GC1380C camera, full resolution, bayer16 pixel format (2 bytes per pixel), 20 fps.
Bandwidth usage =1360 x 1024 x 2 x 20 x 3=167.1 MBps

Percentage of single port Gigk bandwidth = 134 %. Multiple port architecture is needed.

Gigabit Ethernet bandwidth is 1 Gbps (Giga bit per second) ~ 125 MBps (Mega bytes per
second). Example 1 can be accommodated using a single Ethernet port whereas

example 2 and 3 requires multiple Ethernet ports in order to increase the available
bandwidth.

www For more information on StreamBytesPerSecond and camera pixel
format refer to the AVT Prosilica GigE Camera and Driver Attributes

1« document:

http://www.alliedvisiontec.com/fileadmin/content/PDF/Software/Prosilica_software
/Prosilica_firmware/AVT_Camera_and_Driver_Attributes.pdf
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Single Ethernet port

Multiple cameras are connected to a switch. The switch is connected to a single Ethernet
port. Thisis the simplest multiple camera installation. The cameras can be managed
using Auto-IP, no additional configuration on the switch is necessary.

1 *
§w —
—

nw —

Figure 24: Multi camera network configuration using a switch and single Ethernet port

This architecture combines bandwidth coming from each camera onto a single cable
connected to the host. To prevent packet collision, resulting in dropped packets, the
user is required the reduce StreamBytesPerSecond attribute on each camera, such that
the sum doesn’t exceed 125,000,000 Bps.

Example:

Camera 1: GE1900, full resolution, Mono8 pixel format, at 15 fps
Bandwidth usage=1920x 1080 x 1 x 15=31,104,000 Bps
Set StreamBytesPerSecond = 31,104,000 Bps.

Camera 2: GE1650C, full resolution, Bayer 8 pixel format, at 5 fps
Bandwidth usage =1600 x 1200 x 1 x5 =9,600,000 Bps
Set StreamBytesPerSecond = 9,600,000 Bps.

Camera 3: GC2450, full resolution, Mono8 pixel format, at 5 fps
Bandwidth usage = 2448 x 2050 x 1 x 5 = 25,092,000 Bps
Set StreamBytesPerSecond = 25,092,000 Bps.

Total bandwidth consumed = 31,104,000 + 9,600,000 + 25,092,000 = 65,796,000 Bps

@ SampleViewer S | ()
File Help
i / 02-20804-06008 (GEL900) - Controls o B [ fertres S S
[ & Host Atributes Values Values Values
| 02-20804-06008 (GE1900) o P
02-20764-06007 (GE1650C) T Grephetries 5 5 5
02-21704-06001 (GC2450M) & Gvp
Heartbeatlnterval 3500 3500 3500
HeartbeatTimeout G000 6000 6000
@ Multicast
MenlmagePayloadSize 0 0 0
Packetiize 1500 | 1500 (7]
PayloadSize 4147200 1 5760000 E 5018400
StreamBytesPerSecond 32000000 b 9600000 26000000
StrearrfFrameflateConstrain  True train True True
@ Streamiiold
I @ mRldo@ 2 = Timestsmp
3 ImageFormat e L —
pePasucond — | [ sam00m ] o ((———[ swoomo [] of [—[ 200 [] of

Ready

Figure 25: Gigk Sample Viewer window, controls window StreamBytesPerSecond
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Multiple Ethernet ports

Each camerais connected directly to an Ethernet port. No switch is used. This
configuration is more complex and requires the user to manage host and camera IP
addressing however it allows each camera to use the entire gigabit interface bandwidth.

-
o
Figure 26: Multi camera network configuration using multiple Ethernet ports

Camera and adapter IP addresses are managed with fixed IP addressing, as the IP
address of each adapter needs to be on a unique subnet. A subnetis that part of the IP
address which overlaps with the binary 1's (decimal 255 in following example) of the

Subnet mask.

Cameral
169.254.100.2
255.255.255.0

Adapter1
169.254.100.1
255.255.255.0

T

Camera 2 Adapter 2
169.254.200.2 169.254.200.1
255.255.255.0 255.255.255.0

Figure 27: Camera and adapter IP address example

The following steps are required to configure a multiple Ethernet port camera system:

e Fix host adapter IP address
e Fix camera IP address

Note The host can be configured using multiple single port adapter cards,

multiple dual port, quad port and so on. The same IP addressing model
® can be scaled to larger network configurations.
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Fix host adapter IP address
—> Refer to Chapter Modify

Ethernet adapter IP address on
page 23.

- Select Use the following IP
address:

Adapter 1

IP Address: 169.254.100.1
Subnet mask: 255.255.255.0

Adapter 2

IP Address: 169.254.200.1
Subnet mask: 255.255.255.0

Fix camera IP address

9

9

Refer to Chapter Modify

camera IP address on page 25.

Select Use the following IP
address:

Cameral

IP Address: 169.254.100.2
Subnet mask: 255.255.255.0

Camera2

IP Address: 169.254.200.2
Subnet mask: 255.255.255.0

&

| General
You can get IP settings assigned automatically if your network supports

this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

Obtain an I address automatically
@) Use the follywing IP address:
IP address: 169 .254.100. 1
Subnet mask: 255.255.255. 0

Default gateway:

Obtain DNS server address automatically
@ Use the follywing DNS server addresses:
Preferred DNS server:

Alternate DNS server:

[T]validate settings upon exit

Figure 28: IP configuration window for Adapter 1

”
Edit IP Configuration Y

Set the IP configuration for your camera. When you click OK, the
configuration is saved as the camera's power-up settings.

" Obtain an IP address automatically using DHCP (Falback to AutolP)
" Obtain an IP address automatically using Auto-IP (169,254, xxx )
& Use the following IP address:

IP address: [1es 254 00 . 2
Subnet mask: |255.255.255.0
Ddalg&wlo.o.o.o

ok | cancel |

Figure 29: AVT IPConfig camera IP address
configuration window
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Implementing link aggregation

The GX series cameras offer two Gigabit Ethernet ports for image data transfer and
control. Users can connect one or both ports on the GX to Ethernet adapter ports on a
host computer. The dual port approach requires the host computer to configure a Link
Aggregate Group (LAG). A LAG configuration combines multiple Ethernet ports into a
single data channel.

vy

Figure 30: Prosilica GX camera network configuration using multiple Ethernet ports

When is LAG needed?

Connecting both ports will increase the available bandwidth to 240 MB/sec. This s
beneficial for the following cases.

e Need to use Mono16, Bayer16, RBG24 and other high bit depth pixel formats.
e Highest frame rate is needed

Reference AVT Prosilica GX Technical Manual for resolution and ROI frame
——  rate performance.

http://www.alliedvisiontec.com/us/support/downloads/product-literature/prosilica-gx.html
“‘& Reference the AVT Prosilica GigE Camera and Driver Attributes document for
information regarding camera pixel format

http://www.alliedvisiontec.com/fileadmin/content/PDF/Software/Prosilica_software/Prosilica
_firmware/AVT_Camera_and_Driver_Attributes.pdf

The following examples show how to determine bandwidth consumption. If the valueis
greater than 125 MB, LAG is required.

Example 1:

GX1050 camera using Mono8 pixel format and outputting 100 fps
Bandwidth usage = Resolution x Pixel format x Frame rate
=1024 x 1024 x 1 (1 byte for mono8) x 100
~105 MBps
Percentage of single port GigE bandwidth ~ 84 %

LAG is not required to operate the GX1050 camera at 100 fpsin Mono8
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Example 2:
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GX1050C using YUV422 pixel format and outputting 100 fps
Bandwidth usage = 1024 x 1024 x 2 (2 byte for YUV422) x 100

~210 MBps

Percentage of single port GigE bandwidth ~ 168 %,
LAG is required to operate the GX1050C at 100 fps using YUV422

Configuring Link Aggregation

The GX camera connected to host using LAG will required two host Ethernet adapter
ports. Configure and optimize each Ethernet adapter port using steps outlined in
Chapter Ethernet adapter configuration on page 14. Follows the steps below to setup

a link aggregate group.

[Windows 7, Intel PT]

Start ,Control Panel
Hardware and Sound
Device Manager
Network Adapter

right click Adapter device
name

Properties
Teaming tab

Select Team the adapter with
other adapters

click New Team

The New Team Wizard window
will open, choose a team
name

click Next

V20 20 20 2N 2N 2N N AN 2

. 3
Intel(R) PRO/1000 PT Dyal Port Server Adapter #4 Properties  SES
Gems-ai|Lm!§peed|M\rmd[PmMam;enm
Teaming VLANSs | Boot Options ] Driver | Details

('ntel Adapier Teaming

V| Team this adapier with other adapters

New Team...

Team with other adapters

Allows you to specify whether a network connection wil

participate in a team. For an overview of teaming, click here

If not checked this adapter is not part of a team

ok ][ Concel ]

Figure 31: Intel adapter properties teaming tab.
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> Select the desired adapters corresponding to the ports to be used by the Prosilica

GX camera, click Next

R

-
New Team Wizard

Select the adapters to indude in this team: _
Intel(R) Ethernet Server Adapter X520-2 22 -

Intel(R) Gigabit CT Desktop Adapter
7| Intel(R) PRO/1000 PT Dual Pert Server Adapter 23 5

| Inte(R) PRO/1000 PT Dual Pert Server Adapter 24

Figure 32: Team wizard adapter selection.

> Select team type: Static Link Aggregation
click Next

New Team Wizard

IEEE 802. 3ad Dynamic Link Aggregation
Switch Fault Tolerance

Static Link Aggregation
Static Link Aggregation (SLA) is a performance technology
deveioped 10 ncrease throughput between switches or a

Figure 33: Team wizard team type selection.

The team will now configure and a new adapter will appear in the Network
Connections window.

Note  Thenewly formed team adapter can be managed using automatic IP

configuration or fixed IP using instructions provided in Chapter Modify

@ Ethernet adapter IP address on page 23.
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[Linux]

Link Aggregation is referred to as bonding in Linux. The following instructions are for
Ubuntu Linux 10.04 or newer.

www For full installation instructions on Ubuntu, see:

https://help.ubuntu.com/community/UbuntuBonding
https://help.ubuntu.com/community/LinkAggregation

R

- Download ifenslave module.

Terminal: sudo apt-get install
ifenslave

Terminal: ifconfig
Note eth#’s of NICs to be bonded

Terminal: sudo gedit
/etc/network/interfaces

Add/edit:

N 2N 2\

auto bond0

iface bond0 inet static
address 169.254.100.101
netmask 255.255.0.0
bond-slaves ethé6 eth7
bond_mode 0

mtu 8228

where eth6 and eth7 are the NICs to
be bonded.

5 [ P=N(T=n interfaces (fetc/network)

File Edit

arch Tools Documents Help

| I_Open v 253\19 i v

| Jinterfaces 3

#Settings for Ubuntu 10.04 and newer

#local loopback
auto lo
1face lo inet loopback

#LAN/INnternet
auto ethl
1face ethl inet dhep

#Intel Pro 1000 PT Dual. Bonded.
auto bondo

1face bondd inet static

address 169.254.100.101

netmask 255.255.0.0

bond-slaves eths eth7

bond_mode ©

mtu 8228

Plain Text ¥ Tabwidth: 8 ¥ Ln 1, Col 1 INS

Figure 34: Interfaces file for bonding. Linux.
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For full installation instructions on 0SX, see:

System Preferences

Network

Select Ethernet, click gearicon,
Manage Virtual Interfaces...

Click the Add (+) button, and select
New Link Aggregate.

Select the ports to bond from the
list, click Create, Done.

http://docs.info.apple.com/article.html?path=ServerAdmin/10.6/en/asa7873dc0.html
Note these instructions are for 0SX server, but apply to 0SX also.

an Hewwork
|- Shaw All | Q
Location: | Automatic =]
5 AirPort
p Status: Cable Unplugged
Either tf I for Erherner is nox plugged
i the cther end (s mat
responding.
@ Fircwire Configure IPv4: | Using DHCP =
IP Address:
Subnet Mask:
Router:

DNS Server:
Search Domains:

802.1%: WPA: Bluefin { Connect )

{_—Connect
(Advanced .. ) (7)
+ - " — \, J A\l
| Duplicate Service...
o Rename Service ..
J" Clic  Make Service Inactive (“Assistme.. ) [ Reverrt ) ( Apsly )

Set Service Order. ..

Impart Configurations...
Expaort Configurations.

Manage Virtual Interfaces...

Figure 35: Manage Virtual Interfaces. 0SX.
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Troubleshooting

Is the camera getting power?

The RJ45 Ethernet connector on the back for the camera contains LEDs, one of which will
illuminate when the camera is powered. If unlit, check the power adapter. If possible,
test the adapter with a working camera to verify its operation. If using a custom power
adapter, be sure the adapter and wire gauge is rated to 200 - 500 mA.

Is the camera powered, but not detected in GigE Sample Viewer?

Damaged or poor quality Ethernet cabling can result in no cameras found, dropped
packets, decreased bandwidth, and other problems. Use Cat5e, 6 or better rated
Ethernet cabling.

Return to Chapter Modify Ethernet adapter IP address on page 23, which describes how
to adjust the IP address of the host adapter. There should be no gateway on your NIC.
Connect a single camera directly to your NIC, no hub/switch.

[Windows 7]

Run the IpConfig application installed with the GigE Sample Viewer. You may need to
wait up to one minute for the camera to appear.

IP Configuration B

List of Prosica GigE Vision cameras on the local Ethemet network:

Cameta Configuation Mode | Addiess Subnet Mack. | Gateway | Status |
02-21504-06303 AurolP 169.254.169.29 25525500 0000

Set the IP configurstion for your camera When you click DK, the
conhguiztion iz saved as the camera’s power-up settings:

" Obtan an IP address sutomatically Lsing DHCP [Falback to AutolF)
(" Obtan an IP address autoenatically using AutodP (169,254 30000

™ Use the following IP address:
IP addeess: ,_'
Subnetmask: [ 25

Defauk gatevay '_

[0k | coma

Figure 36: GigEIpConfig.
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[Linux, 0SX, QNX]
In AVT GigE SDK/bin-pc/<correct architecture>/ directory:
Terminal: sudo ./CLiPConfig -1

Possible results:

Camera s listed

Your camera and NIC must be on the same subnet. A sample IP configuration for the
camera and adapter is shown below.

‘ Adapter Camera
IP address: 169.254.23.2 169.254.43.3
Subnet Mask: 255.255.0.0 255.255.0.0

Camera is not listed

This can happen if the IP address of the adapter is not on the same subnet as the
camera. To repair the issue, return the adapter address to the Auto-IP configuration.

If you are still having problems, type: ipconfig /allin a command prompt [windows];
ifconfig -a in terminal [Linux, 0S X, QNX]. Send resulting screenshot to
support@alliedvisiontec.com.

Figure 37: ipconfig /all. Windows.
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Is the camera listed in GigE Sample Viewer but can’t acquire images?

Reset your camera settings to factory default: with ConfigFileIndex = Factory, click the
ConfigFileLoad button. While streaming, check your Stats.

FEETEEE e e
File Help

Cameras
=} Host
02-2150A-06303 (GC1600M)
/A~ 02-21504-06303 (GC1600M) - Controls o |88
Attributes Values

- Synecln2
SyncinLevels 2

#- SyncOutl

B SyncOut2
SyncOutGpolevels 0

= Stats
SttDriverType Filter
= StatFilterVersion 120
I @ m R ER StatFrameRate 15141

StatFramesCompleted 665
StatFramesDropped 0
SttPacketsEmmonecus L]
StatPacketsMissed []
StatPacketsReceived 162305
StatPacketsRequested 0
SttPacketsResent L]

Figure 38: Gigk Sample Viewer. Stats reporting.
StatFramesCompleted/StatPacketsReceived = 0.

o Likely a firewall is blocking incoming traffic. Disable your firewall on Ethernet
adapter connected to camera.
e Besure FrameStartTriggerMode = Freerun or FixedRate. Other trigger modes
require a trigger event to capture frames.
StatFramesDropped # zero

e Packets areincoming, but all dropping. Be sure you have Jumbo Frames enabled
on your Adapter, see Ethernet adapter configuration section. Alternatively,
reduce camera PacketSize value to 1500.

StatFramesCompleted is increasing but black image

e Increase Exposure Value,
e Ensure the camera lens is properly installed and the lens cap has been removed.
e Besureyoursceneis suitably lit

Note If you are still having problems, capture the cameras settings file
explained in Chapter Export camera settings on page 22 and send thi
@ to support@alliedvisiontec.com.

S
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Additional references

Product webpage
http://www.alliedvisiontec.com/us/products/cameras/gigabit-ethernet/prosilica-gc.html
Product manuals and CAD models
http://www.alliedvisiontec.com/us/support/downloads/product-literature.html
AVT GigE PvAPI SDK
http://www.alliedvisiontec.com/us/products/software/avt-pvapi-sdk.html
Knowledge base
http://www.alliedvisiontec.com/us/support/knowledge-base.html

Case studies

http://www.alliedvisiontec.com/us/products/applications.html

Firmware

http://www.alliedvisiontec.com/us/support/downloads/firmware.html
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