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Legal notice

For customers in 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 particularinstallation. If the equipment does cause
harmful interference to radio or television reception, the user is 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 equipment in 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 resultin 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. 1/2012

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

/1
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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.

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

D4

Document history

Version ‘ Date Remarks

V2.0.0 26.07.11 New Manual - RELEASE Status
V2.0.1 09.01.12 Added image of back of GT camera
V2.0.2 01.11.12 Added Multicasting section.

Table 1: Document History

AVT GigE Installation Manual V2.0.2
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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.

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

T?n Example:

http://www.alliedvisiontec.com

AVT GigE Installation Manual V2.0.2
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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.

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
’

www The latest drivers for the Intel Pro 1000 series adapters can be found (at
the time of publishing) at:

-_‘ n http://www.intel.com/support/network/sb/cs-006120.htm
’

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 OSX 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.
:'f http://www.alliedvisiontec.com/us/products/software/avt-pvapi-sdk.html
N »
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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

Figure 2: AVT GigE Vision cameras, back view, not equal scale
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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 or image 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
“‘ ﬂ /Hardware_Selection_for_AVT_GigE_Cameras.pdf

AVT GigE Installation Manual V2.0.2
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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 InizbF) kbl 7 e dec el Ve —
manufacturer. If noinstallation application is e | tekspees | Mnese | Torw bermppne
provided, update the driver manually: W SR
[Wi ndows 7 ] Driver Frovider:  Intel
Driver Date 1212010
A Staft Drriver Version: 11.7.320
A Control Panel Digttal Signer: I";"!::brho;o; Windows Hardware Compatibility
A Hardware and Sound | Driver Details To view details about the driver files
A Devfce Manager [W To update the driver software for this device
Fiol Back Drver If the device fails after ypdatmg ﬂ'_\e driver, roll

A exp a n d NetWork Adap ter back to the previously installed driver.
A right click Adapter device name (] Dsctics e lced s
A Propert].es |w To uninstal the driver (Advanced)
A Drivertab
A Update driver [0k ][ cane ] ‘
A Install from specific location

(identify installation directory) Figure 4: Adapter properties, driver tab,

Windows 7.
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Download camera drivers

www Download the GigE 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

':?n installation instructions. A listing of recommended software packages:
N ) 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 GigE Sample Viewer is
provided in the examples directory. A filter driver installation executable is also
provided with the SDK.

[Windows 7]

A Gotoinstall directory
Click Allied_Vision_Technologies_GigE_Viewer_Installer.exe

A

A A message will appear indicating the publisher could not be verified, select Run to
continue

A

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 V2.0.2
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[Linux]
A Precompiled versions of GigE Sample Viewer are available in the AVT GigE SDK/bin-

pc directory.

A Runasroot, 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:

- set the 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/AVT GigE SDK/bin-pc/x64

02-2411B-05000 (GX1920C) - View

i o @R

= Host
02-2411B-05000 (GX1920C)

0252A4T1B-05000 (GX1920C) - Controls
Attributes Values

DeviceSerialNumber 02-2411B-05000
DeviceVendorName Allied Vision Technologies
+ Firmware

+ Part

Uniqueld 105000
~ Stats

StatDriverType Standard
StatFilterVersion nfa
StatFrameRate 40678
StatFramesCompleted 2371
StatFramesDropped 0
StatPacketsErroneous
StatPacketsMissed 0
StatPacketsReceived 823059
StatPacketsRequested 0
StatPacketsResent 0

CenfigFileLoad

Figure 5: GigE Sample Viewer, Linux Ubuntu 10.04
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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 Gigk 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 V2.0.2
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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

S>>

[Linux]

A Terminal: sudo gedit
/etc/network/interfaces

A Add: mtu 8228 to appropriate
interface.

A Or, to temporarily increase
packet size - Terminal: sudo
ifconfig ethO mtu 8228 where
eth0 is the camera NIC.

[0SX]
A System Preferences
A Network
A Select Ethernet, click Advanced
A Ethernet tab:

Configure: Manually
Speed: 1000baseT
Duplex: full-duplex
MTU: Jumbo (9000)

/i

7 5
Intel(R) Gigabit CT Desktop Adapter Properties @

Teaming | WLANs | Boot Options I Driver I Details | Resources
General I Link Speed | Advanced | Power Management

t intel. Advanced Adapter Settings

Setftings: Value:

Gigabit Master Slave Mode » | |9014 Bytes -
Interupt Moderation |
_ Packet |=|
Large Send Offload {IPv4) [
Large Send Offload (IPvE)
Locally Administered Address
Log Link State Event
Perfarmance Options

hd Use Default

Jumbo Packet

Enables Jumbo Packet capability for TCP/IP packets. In situations
where large packets make up the majority of traffic and

additional latency can be tolerated, Jumbo Packets can reduce i
CPU utilization and improve wire efficiency.

»

Tl

Jumbo Packets are larger than standard Ethernet frames, which
are approximately 1.5k in size.

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

[ ok [ conest |

\

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

060 Network

oD T a

Ge=» Ethernet

| TCP/IP  DNS WINS 802.1X Proxies |~Ethernet ]

Ethernet ID: 00:1f:f3:59:2e:e7
[

MTU: | Jumbo (9000)

@ (Cancel ) (0K )

Figure 7: Ethernet settings 0SX Snow Leopard
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Adjust buffers and
moderation rate

[Windows 7, Intel Gigabit CT]

S>>

A

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.

/]

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.htmi#parameters
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