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[0SX] (PvAPI only) _
- System Preferences IR Q
- Network T v —
- Select Ethernet, click Advanced Sl ST :
- Ethernet tab: L

Duplex: @
Configure: Manually e
Speed: 1000baseT
Duplex: full-duplex

MTU: Jumbo (9000)

(@) Cancel [

Figure 6: Ethernet settings 0SX Snow
Leopard

Adjusting buffers and moderation rate

[Windows 7, Intel Gigabit CT]

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 Figure 7: Intel adapter performance
Value: 256 bytes options. Windows 7, Intel Gigabit CT
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 Follow the link below for a detailed guide to using the Linux

€1000 Base Driver for the Intel PRO/1000 family of adapters:

f?ﬁ http://www.intel.com/support/network/adapter/pro100/sb/CS-

032516.htm?wapkw=e1000+linux+base+driver+for+the+intel+pr
0%2f1000
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Installing camera software

This chapter presents instructions for software installation specific to Windows
7. Allied Vision GigE cameras can be operated under earlier versions of Windows
including XP. Suggestions specific to Linux, QNX and 0SX are also offered when
applicable. Allied Vision offers two main SDKs for its GigE Vision cameras—
VIMBA and PvAPL.

Overview of software installation

This is an overview for the software installation: follow the hyperlinks to read
the step-by-step instructions.

e Install VIMBA SDK plus corresponding VIMBA Viewer:
Read Installing VIMBA Viewer on page 22.

e Install PvAPI SDK and corresponding GigE Sample Viewer:
Read Installing GigE Sample Viewer on page 24.

Downloading camera drivers

Allied Vision GigE cameras work with any or all of the following software
options:

www VIMBA Viewer or VIMBA SDK:

http://www.alliedvision.com/en/products/software

www GigE Sample Viewer or PvAPI SDK, see the Legacy Software sec-
- tionm:
T?ﬂ http://www.alliedvision.com/en/support/software-

) ’ downloads

Installing VIMBA Viewer

[Windows 7]
* Gotoinstall directory.
* Click AVTVimba.exe.
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”Allled Vision Installing camera software

¢ Selectaninstallation level suitable for your needs. For first time users,
installation level Camera Demonstration is recommended.

e (lick Start.

[Linux]
Necessary runtime libraries for executing VIMBA Viewer are available with
VIMBA SDK package.

* VIMBA ships as a tarball. Uncompress the archive with the command tar -xf
./AVTVimba.tgz to a directory you have writing privileges for. This creates a
directory named AVTVimba.

* Navigate to AVTVimba/AVIGigETL and execute the shell script Install.sh
with root privileges (e.qg. sudo ./Install.sh).

e VIMBA Vieweris now ready to use and it can be found in Vimba/Viewer/Bin.

Note VIMBA Viewer must be run with root privileges (e.g.
sudo -E ./VimbaViewer) if you want to change the IP
configuration of a camerain a foreign subnet. Running
it as root user instead of using sudo -£ requires you to

set the environment variables manually.

Controller (Manta_G-046B (50-20004A)-50-20004A- (FULL AC... @ &

Properties

Filter pattern: [ ] [ Search

Action  Settings Help

Detected Cameras

Feature Value
- Gige , = Stream
“ | /// Manta_G-046B (50-20004A)-50-200C : L
- [= Statistics
- Stat Frame Rate 66.1661

- Stat Frames Delivered 1353

-- Stat Frames Dropped 0

File View Camera - Stat Frames Rescued 328

- Stat Frames Shoved 223

- Stat Frames Underrun 223

- Stat Local Rate 64.2963
" N 0

1801
473772
36983
35182

+| Tooltip ON

[N Size H: 580 ,W: 780 Pixel Format: Mono8 Frames: 1353 Current FPS: 48.7794

Figure 8: VIMBA Viewer, Linux Ubuntu 12.04
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Installing GigE Sample Viewer

First time users may want to install the Gigk Sample Viewer which offers an
excellentintroduction to using the camera. Advanced users wishing to develop
their own software should download PvAPI SDK. Source code for the Gigk Sam-
ple Vieweris provided in the examples directory. A filter driverinstallation exe-
cutable is also provided with the SDK.

[Windows 7]

Go toinstall directory.

Click Allied_Vision_Technologies_GigE_Viewer_Installer.exe.

A message appears indicating 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. Itis available only on
Windows.

[Linux]

Precompiled versions of GigE Sample Viewer are available in the AVT GigE

‘'SDK/bin-pc directory.

Run as root, e.qg. “sudo ./SampleViewer”, allowing the OS to boost the pri-

ority of the Allied Vision 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 implemen-

tation 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 starts with all root privileges, but it drops them immediately
after startup.
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Starting the camera

Starting the camera

Power up

A camera power adapter for each GigE camera is available from Allied Vision.
Please consult the camera technical manual for connector definition and volt-
age specifications

www

D

Caution

N

Caution

N

Allied Vision Product literature

http://www.alliedvision.com/en/support/technical-
documentation

For Goldeye G, Prosilica, Mako, and Manta cameras:

* Use only DC power supplies with insulated cases.

* Forall power connections use only shielded cables to
avoid electromagnetic interferences.

* (Goldeye G, Mako, Manta, and Prosilica GT PoE models can
source power from:
- 802.3af (100 MBit/s and 1000 MBit/s), and
- 802.3at compliant PSE devices (Power Sourcing Equip-

ment): such as switches injectors or NICs

Bigeye G cameras

Operate Bigeye G cameras at 12V (+ 5 %). The current is lim-
ited to max. 3.0 A. Operating Bigeye G cameras outside these
specifications may cause damage.

Connect to host application

Use a Category 6 or higher rated Ethernet cable to connect the camera to the
host adapter. Crossover cabling is not required, but works—the camera has cir-
cuitry to determine if a crossover cable is being used.

www

DY

Accessories:

Please contact Allied Vision sales representative or your local
Allied Vision dealer for information on accessories:
http://www.alliedvision.com/en/about-us/where-we-
are.html
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Using Allied Vision viewer applications

This chapter describes the use of two viewer applications offered by Allied
Vision—VIMBA Viewer and GigE Sample Viewer. The viewer applications are used
to stream live view images from the camera, adjust the camera parameters and

test functionality.
www VIMBA Viewer can be downloaded from the Allied Vision
website:
1‘ ﬁ http://www.alliedvision.com/en/support/software-
) : downloads
www GigE Sample Viewer can be downloaded from the Legacy
Software section:
T?ﬁ http://www.alliedvision.com/en/support/software-
) ’ downloads

Using VIMBA Viewer

This section describes main features of the VIMBA Viewer.

Launching application

1. Launch the VIMBA Viewer application. Wait for the camera to appearin the
“Detected Cameras” list. This may take up to one minute in network card
“Obtain an IP address automatically” mode.

VimbaViewer 1.1.0

Detected Cameras B 110223952 VimbaAPI Version: 1.1.1
4 GigE
[T //] GX2750C (02-2417B)-02-24178-05000

Figure 9: VIMBA Viewer window

If a camera does not appear after some time, try the following:
e Confirm the camera is powered.
e (Confirm the Ethernet cable is connected to the host PC.
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” A"Ied Vision Using Allied Vision viewer applications

e Confirm that camera IP and Ethernet adapter are on the same subnet. For
more information refer to Modifying camera IP address on page 35.

2. Selectthe desired camera from “Detected Cameras” list.

3. Anew camera window appears, as shown in figure 10. This camera window con-
sists of the following components:

Viewer toolbar: controls to customize the live camera view

Controller window: shows camera controls

Information window: displays camera and event information

Histogram window

1/ 62450 (02-2609A]-02-3609A-06001 (FULL ACCESS) - [logging]
File View Camera

Viewer toolbar / e e T O

s | w_ Controller
Filter pattern: Example: GanlWidth W'i n d ow

Feature Value

> Acquisition

> Controls :
> DeviceStatus 1
> EventControl

> GigE B
> 10

> ImageFormat

Tooltp ON

Information (GT2450C (02-2609A)-02-2609A-06001 (.. & X
Window

Information
window

Camera stats

Size H: 2050 ,W: 2448 Pixel Format: BayerRG8 Frames: 16910 Current FPS: 15.0202

Figure 10: Camera window in VIMBA Viewer

The camera window supports a fully dockable layout that allows user to custom-

ize their workspace.
Note If any of the above components of the camera window is miss-
ing, then:
@ - Right-click on menu or toolbar
- Select the missing component

Opening live view: Viewer toolbar

tinuous acquisition from the camera using default camera settings. It
can be confirmed by stats at the bottom of camera window, as shown in
figure 10. “Running” means continuous acquisition, whereas, “Ready” means

camera is ready to acquire images. The freerun button is used to start/stop the
live view.

u Press freerun button in the viewer toolbar, shown left. This starts con-

AVT GigE Cameras Installation Manual V1.1.0
27



” A"Ied Vision Using Allied Vision viewer applications

Iftheimages 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 Trouble-
shooting on page 47.

Adjusting camera controls: Controller window

The controller window, as shown in figure 10, is used to configure the camera
frame rate, exposure time, color balance, imaging mode, strobe functionality,
pixel format, and much more.

www A detailed explanation of camera controls can be found in GigE
Features Reference document:

T?ﬁ http://www.alliedvision.com/fileadmin/content/documents/

products/cameras/various/features/
GigE_Features_Reference.pdf

Camera information: Information window

The information window, as shown in figure 11, consists of the following func-
tionalities.

Click the logging icon, shown left. The logging window opens. It pro-
vides camera identifying information including the serial and ID num-
ber.

Click the event viewer icon, shown left. The events viewer window
. opens. This is a tool used to monitor in-camera events such as EventAc-

quisitionEnd, EventAcquisitionStart, EventExposureEnd, etc. The factory
default settings disable all event notifications. Use the camera controls to
select which events to monitor.

IZI‘ Information (GX2750C (02-2417B)-02-24178-05000 (FULL ACCESS)
Properties [AIRiEN)
Fior patteen: Bl Gan it

Feature Value i # logging

4 EventControl
> EventData
4 EventlD

EventAcquisitionEnd 40001
rdTrigger 40004
40000
65535
40003
40002
40011
40010
40013
40012
40015
40014 (40000 Timestamp 38, FramelD: 0
40017
40016

@ Event Viewer

il

E rflow
EventNotification On
EventSelector AcquisitionStart

EventsEnablel 1 ~

Tooltip ON

DESCRIPTION:
ID value of event.

>

FEATURE NAME: EventAcquisitionEnd

VISIBILITY: BEGINNER

TYPE: Integer

MINIMUM: -9223372036854775808 -

Figure 11: VIMBA Viewer events and controls
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Live histogram

Using Allied Vision viewer applications

. Start live view from the camera by selecting freerun button. Click the
4°.| histogramiconin the viewer toolbar, shown left. This launches a live

histogram. A histogram graphs number of pixels on the vertical axis and
digital number value on the horizontal axis.

Histogram (GT2450C (02-2609A)-02-2609A-06001 (FULL ACCESS))

250,000 it

200,000

150,000

100,000 -5

50,000 Jif

0

Auto scale Y-AXIS ON

£l

RGBS (2050 x 2448)

0

50

100

150 250

T

Minimum

Maximum Mean

136911

133101

126837

F

SEEING IS BELIEVING.

Size H: 2050 ,W: 2448 Pixel Format: RGB8 Frames: 750 Current FPS: 7.41803

Figure 12: Live histogram in VIMBA Viewer

Note Histogram is ONLY supported for the following pixel formats:

® -

Mono8

RGB8

BGRS8

YUV444
BayerRG12Packed
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Using GigE Sample Viewer

This section describes main features of GigE Sample Viewer.

Launching application

Start the Gigk Sample Viewer appli- : =
cation. Wait for the camera to sampieviewer [ =i |

File Hel
appear under Host. =&
Cameras

If a camera does not appear after e

some time, try the following: 1:02-2609A-06001 (GT2450C) |

e Confirm the camera is powered.

e Confirm the Ethernet cable is
connected to the host PC.

 Modify the Ethernet adapter 1 2 @mRDEE
and/or Camera IP such that
they are on the same subnet.
For more information refer to
Modifying camera IP address
on page 35.

Ready

Figure 13: camera window

Ifthe camerastill does not appear, proceed to chapter Troubleshooting on page
47.

Opening live view

@ Select the desired camera from the cameras window of the GigE Sample
Viewer. Click the eyeball icon. This opens a new view window. Using
default camera settings, this starts continuous acquisition from the

camera using freerun trigger mode.

Iftheimages are too dark, point the camera directly at a light source to ensure
images are not being dropped. If noimages appear proceed to Troubleshooting

on page 47.

[ File  Help

| gz 02-2609A-06001 (GT2450C) - View =N =R =<

= Host
-~ 02-2609A-06001 (GT2450C)

SEEING IS BELIEVING.

i Aom R e

Figure 14: GigE Sample Viewer live view
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Using Allied Vision viewer applications

Adjusting camera controls

f" Select the desired camera from the cameras window of the GigE Sample
Viewer. Click the wrench icon to open controls window. The controls
window s used to configure the camera frame rate, exposure time, color

balance, imaging mode, strobe functionality, pixel format, and much more.

File Help
Cameras A 02-2609A-06001 (GT2450C) - Controls o] @ ==
B Host Attributes Values
..02-2609A-06001 (GT2450C) -/ o
- Acquisition |=|
- Trigger i
- AcquisitionAbort N/A
- AcquisitionFrameCount 1
- AcquisitionMode Continuous
. AcquisitionStart N/A
- AcquisitionStop N/A
- RecorderPrebventCount 0
- ConfigFile
- ConfigFilelndex Factory
- ConfigFileLoad N/A
-. ConfigFilePowerlUp Factory
i A RRE b iE - ConfigFileSave N/A <
|

Ready

Figure 15: GigE Sample Viewer controls window

A detailed explanation of camera controls can be found in the Gigk Camera and
Driver Attributes document.

www GigE Camera and Driver Attributes download link:

http://www.alliedvision.com/fileadmin/content/documents/
products/cameras/various/features/
GigE_Camera_and_Driver_Attributes.pdf

Live histogram

Start live view from the camera by selecting the eyeballicon. Click the
M histogramicon, shown left. This launches an 8-bit live histogram. A his-
togram graphs number of pixels on the vertical axis and digital number
value on the horizontal axis.

Camera information

+  Selectthe desired camera from the cameras window of the GigE Sample
Viewer. Click the information icon, shown left. The information window
provides camera identify information including the serial number and

part number.
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Flle Help

Cameras A\ 02-26094-06001 (GT2450C) - Hi...
= Host
.. 02-2609A-06001 (GT2450C)

1 02-2609A-06001 (GT24500C) - Information

[=]

Unique 101 : 128475

Serial Murnber :
Part Mumber :

Interface Type :

Interface |0

02-2609&-06001
02-26094
Giga-Ethernet

a0

i & @M R s

Figure 16: Gigk Sample Viewer information and histogram windows

Event channel

EEE Select the desired camera from the cameras window of the GigE Sample
Viewer. Click the film icon, shown left, to open the events window. This
isatool used to monitorin-camera events such as AcquisitionEnd, Expo-
sureStart, ExposureEnd, etc. The factory default settings disable all event noti-
fications. Use the camera controls to select which events to monitor. View the
EventID to understand the display format in the Events window.

File Help —

Comerss Ffl 022600406001 (GT2450C) - Events

= Host

Attributes
#- EventlD

b 0.00 : 40000 [0x00000000, 0x00000000, 0x00000000,0x00000000]
i 02-2609A-06001 (GT2450C) 11.85 : 40000 [0x00000062,0x00000000,0x00000000,0x00000000
50.15 : 40000 [0x000000A4, 0x00000000, 0x00000000,0x00000000]
§7.26 1 40000 [0¥000000F7, 0x00000000,0x 00000000, Dx00000000
71.59 : 40000 [0x00000110,0%00000000,0%00000000, Dx00000000
+ 40000 [0x00000130,0x00000000,0x00000000, DX 00000000

+ 40000 [0x0000014C, 0x00000000, Dx00000000,0x00000000]

: 40000 [0x00000195,0x00000000,0x00000000,0x0000000C

: 40000 [0x000001A8,0x00000000,0x00000000,0x00000000]
0x00000000,0x00000000]

EventSelector AcquisitionStart
i i EventsEnablel 1

B Gige

i . BandwidthCtriMode

StreamBytesPerSecond
ChunkModeActive False
Ethernet
r

i-- GvcpRetries 3

Everthatification IEIn vI ﬂ

¥ Auto-scroll

Figure 17: Gigk Sample Viewer events and controls
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RS232 serial interface

+  Selectthe desired camera from the cameras window of the GigE Sample
H21 Viewer. Click the serialicon, shown left, to open the serialI0 window.
This tool controls the camera’s RS232 port which communicates across
the RXD and TXD pins on the camera I0 port. All Allied Vision GigE cameras
except Mako offer an RS232 port.

File Help

1 02-26094-06001 (GT2450C) - Seriall0

Cameras

= Host

+-02-2609A-06001 (GT2450C) Baudrate [115200 [ = | Connert |
Character length I LI Stop bits Ilblt LI Disconneck

> rml

< rm10K

>in

< INOKDONE
>la

< laOKDONE:LA
> la

< |a0K

< DONE:LA

iAo RplE

Figure 18: Gigk Sample Viewer serialI0 window

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

Seek camera

e Select the desired camera from the cameras window of the GigE Sample
Viewer. Click the seek icon, shown left. The seek camera window
appears. This is 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 cam-
era’s IP address into the window shown below.

File Help

Cameras

EH—!ost [ Please enter the IP address of the c:
L. 02-26094-06001 (GT2450C)

IF Address | 163 . 254 .

i & o m R b EE

Figure 19: GigE Sample Viewer seek camera
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Exporting camera settings

Eﬂ Select the desired camera from the cameras window of the GigE Sample
Viewer. Click the floppy disk icon, shown left.

Afile explorer window appears 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.

www Load camera settings to other cameras using the CamSetup
example code found in PvAPI SDK from Allied Vision. See the

-:?ﬂ application note:

http://www.alliedvision.com/fileadmin/content/documents/
products/cameras/various/appnote/PvAPI_-
_Saving_and_Loading_Camera_Attributes_with_Text_File.pdf

File Help
Cameras —
e Savein: [ 5] Documerts - - @ Er
02-2609A-06001 (GT2450C) - Name ’ Date modified —
e Adobe 17/05/2013 1158 PM  File folder
Recert Places g ) : !
__ || Allied Vision Technologies 23/05/20131043 .. File folder
7 . Blustooth Exchange Folder 11/04/20133:22 PM  File folder
Deskdop
=1
Lbraries
LY
-
Computer
I A @ b iSﬁ Nefwork
T i ] b
Ready i
= Fie riame: 02 26054 DE0DT | save |
Save astype [TEXT Fles (b4) | Cancel

Figure 20: GigE Sample Viewer exporting camera setup

|| 02-2609A-06001 - !

File Edit Format View Help

EventAcquisitionstart = 40000 -
Eventerror = 65535
EventExposureEnd = 40003
EventFrameTrigger = 40002
EventFrameTriggerready = 40018
EventNotification = on
Eventoverflow = 65534
EventPTpsyncLocked = 40006
Evem:Ptri!syncLost = 40005
EventSelector = A(qU'IS'ItTDI'IStﬂFt
eEventsyncInlFall = 40011
EventSyncInlRise = 40010
EventSyncIn2Fall = 40013
EvVentsyncIn2rise = 40012
EventSyncIn3Fall = 40015
EventSyncIn3Rise = 40014
eventsyncIndrall = 40017
EventSyncIndRise = 40016
EventsEnablel = 1
ExposureautoadjustTol = 5
ExposureAutoAlg = Mean
ExposureAutoMax = 500000
ExposureautoMmin = 25
ExposureAutooutliers = 0
ExposureAutoRate = 100 -
4 13

m.

Figure 21: Camera settings text file exported from the camera
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Modifying camera IP address

Allied Vision GigE cameras support a number of IP addressing modes. Cameras
shipped from the factory are configured to DHCP. If a DHCP serveris not present,
the camera uses the LLL / Auto IP configuration mode.

Configuration Mode Description

VIMBA: DHCP Obtain an IP address automatically using DHCP
PvAPI: DHCP (Fallback to LLL/Auto IP)

VIMBA: LLL Obtain an IP address automatically

PvAPI: Auto IP (169.254.XXX.XXX)

VIMBA: Persistent | IPaddressis assigned by the user

PvAPI: Fixed

Table 4: Camera IP configuration modes

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

For VIMBA users

The camera may not be detected by the viewer if the IP address of the adapter is
not on the same subnet as the camera. In this case, start by configuring the
adapter to Auto IP mode.

1. Ensuring thatthe adapterisin Auto IP configuration, launch the VIMBA Viewer
application.

2. Wait for the camera to be listed in the “Detected Cameras” list.

3. Right-click the desired camera and select Open CONFIG.

4 GigE
[T //] GT2450C (02-2609A)-02-2609A-06001

Detected Cameras

Open FULL ACCESS
Open READ ONLY
[ openconmG

|

Figure 22: Example - Opening camera in configuration mode using VIMBA Viewer (Windows 0S)
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4. A newwindow opens. In the controller window, go to GigE/Persistent and pro-
vide the desired values.

5. Goto Gigk/Configuration/IP Configuration Mode. Set IP Configuration Mode =
Persistent; and execute IP Configuration Apply command.

Controller (GT2450C (02-2609A)-02-2609A-06001 (CONFIG MODE)) @
Properties
Filter pattern: Example: Gain|Width

Feature Value |
4 GigE - =
4 Configuration //f IP Configuration Mode u

IP Configuration Apply COMMAND...

IP Configuration Mode Persistent lFerSlStem ']
4 Current

Current Default Gateway  000.000.000.000 - ————

Current IP Address 169.254.131.212

Current Subnet Mask 255.255.000.000
4 Persistent

Persistent Default Gateway 000.000.000.000

Persistent IP Address 169.254.044.102

Persistent Subnet Mask 255.255.000.000

Tooltip ON

DESCRIPTION:
Current IP configuration mode.

i

FEATURE NAME: GevIPConfigurationMode
VISIBILITY: BEGINNER
TYPF: Fnumeration

Figure 23: Example - Setting fixed camera IP address in VIMBA Viewer (Windows 0S)

For PvAPI users

[Windows 7]

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

- Select the camera(s) you wish to alter, select Change.

- Select Use the following IP address.

- Enter desired IP address, subnet mask, and gateway.

IP Configuration X Edit IP Configurati
List of &VT GigE Vision cameras on the local Ethernet network: Set the P configuration for pour camera. “when you click 0K, the
configuration is saved as the camera's power-up settings.
Camera I Configuration Mode | Address | Subnet Mask I Gateway | Statuz |
02-26034-06001 DHCP 169.254.71.25 285.255.0.0 0000

" Dbtain an IP address automatically using DHCP [Falback to AutalF)
" Dbtain an IP address automatically using Auto-P (169254 e i)

@ Jze the following P address:

IP address: 169 . 254 . 100 2
Subnet mask: 2585 . 255 0 a
Detault gateway: a 1} 0 1]

Change Cancel |

Figure 24: Setting fixed camera IP address using IPConfig application
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[Linux, OSX, QNX]

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
- -laptop:~% cd '/home/arlink/Desktop/AVTGigESDK/bin-pc/x86"
L :

-laptop:~/Desktop/AVTGigESDK,
CLIpConfig 1ibPvAPI.so 1ibPvINI.so SampleView
-laptop:~/Desktop/AVTGigESDK/bin-pc $ ./CLIpConfig
usage: CLIpConfig [-u <camera un ID>|-1]1 [-g]-s] [-m]-i]-n]-w] <string>
-1 list all the cameras visible
-U camera e ID
-g get configuration
set configuration
mode (DHCP,AUTOIP or FIXED)
IP address
Subnet mask
Gateway

Figure 25: CLipConfig application command line options
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Using multiple cameras

There is a number of different methods for configuring a multiple camera sys-
tem. 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 cam-
eras 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 Number of 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 Gigk bandwidth = 57%. Single port architecture is suf-
ficient.

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 GigE bandwidth =140%. Multiple port architecture is
needed.

Example 3:

Three GC1380C cameras, 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 GigE bandwidth = 134%. Multiple port architecture is
needed.

Gigabit Ethernet bandwidth is 1 Gbps (Gigabit per second) ~ 125 MBps (Mega-
bytes per second). Example 1 can be accommodated using a single Ethernet
port, whereas, example 2 and 3 require multiple Ethernet ports in order to
increase the available bandwidth.
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www For more information on StreamBytesPerSecond and camera
pixel format, see:

T?ﬁ PVAPI users: GigE Camera and Driver Attributes document
. VIMBA users: GigE Features Reference document

Single Ethernet port

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

essary.

Figure 26: 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 feature 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 GB8 / Bayer 8 pixel format, at 5 fps
Bandwidth usage=1600x 1200 x 1 x 5=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
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& SampleViewer E@g
File Help
il A 02-2080A-06008 (GE1900) - Controls =] @ 3] Fontrols =@ =] jols =& =]
-t Attributes | Values | i Values | 7i Values i
--02-2080A-06008 (GE1900) aIP T - =l 1A A
--02-2076A-06007 (GE1650C)  GepRetries 5 5 5
--02-2170A-06001 (GC2450M) 5 Gvsp
- HeartbeatInterval 3500 3500 3500
- HeartbeatTimeout 6000 6000 6000
(- Multicast
- MonlmagePayloadSize 0 ] 0 0
- PacketSize 1500 L 1500 B 8228 F
- PayloadSize 4147200 5760000 = 5018400 =
- StreamBytesPerSecond 32000000 LA 9E00000 26000000
- StreamFrameRateConstrain =~ True strain  True M True
(- StreamHold
i~ A R @I & B & Timestamp
- ImageFormat o e s
StieanBytesPerSecond —— f——— | 2000000 [] & ——— seooa0 [ ¢ — 26000000 | |

Figure 27: GigE Sample Viewer window, controls window showing StreamBytesPerSecond feature

Multiple Ethernet ports

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

Figure 28: 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. Asubnetisthatpart
of the IP address that overlaps with the binary 1s (decimal 255 in following
example) of the subnet mask.

Camera 1 A Adapter 1

169.254.100.2 B 169.254.100.1

255.255.255.0 & ? 255.255.255.0
3

Camera 2 Adapter 2

169.254.200.2
255.255.255.0

K 169.254.200.1

255.255.255.0

Figure 29: Camera and adapter IP address example
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The following steps are required to configure a multiple Ethernet port camera
system:

* Fix host adapter IP address

e Fix camera IP address

Note The host can be configured using multiple single

T portadapter cards, multiple dual port, quad port
and so on. The same IP addressing model can be
scaled to larger network configurations.

Fix host adapter IP address

- Refer to Modifying Ethernet
adapter IP address on page 17.

Internet Protocol Version 4 (TCP/IPvd) Properties [

General | Alternate Configuration

- Select Use the following IP e
address: for the appropriate IP settings
@ Obtain an IP address automatically
Adapterl IP Address: 169.254.100.1 © e tre ook P e

Subnet mask: 255.255.255.0
Adapter2 IP Address: 169.254.200.1

@ Obtain DNS server address automatically

SUb net mas k: 255.255.255.0 ® Use the following DNS server addresses:
Valdate settings upon exit

Figure 30: IP configuration window for
Adapter 1

Fix camera IP address

- Refer to Modifying camera IP
address on page 35.

- Setthe following IP addresses:

Cameral IP Address: 169.254.100.2
Subnet mask: 255.255.255.0

Adapterl IP Address: 169.254.200.2

Edit IP Configuration

Set the IP configuration for pour camera. When you click 0K, the
configuration is saved as the camera's power-up settings.

" Dbtain an IP address automatically using DHCP [Fallback to AutolF)
" Dbtain an IP address autoratically using Auto-l P (169,254, m s

% Usze the following P address:

Subnet mask: 255.255.255.0 petizs | IR
Subnet mask: | X .2 .0 .0
Default gateway | o .o . o0 .0

Figure 31: IPConfig camera IP address
configuration window
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Implementing link aggregation

The Prosilica GX series cameras offer two Gigabit Ethernet ports forimage data
transfer and control. Users can connect one or both ports on the Prosilica 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.

e il

TR

Figure 32: Prosilica GX camera network configuration using multiple Ethernet ports

When is LAG needed?

Connecting both ports increases the available bandwidth to 240 MB/sec. This is
beneficial for the following cases.

* Need to use high(> 8 bits) bit depth pixel formats.
* Highest frame rate is needed.

www See Prosilica GX Technical Manual for resolution and ROI
frame rate performance.

T?ﬁ http://www.alliedvision.com/en/support/technical-

documentation/prosilica-gx-documentation

www For more information on camera pixel format, see:
PvAPI users: GigE Camera and Driver Attributes document
R ;m VIMBA users: GigE Features Reference document

The following examples show how to determine bandwidth consumption. If the
value is 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

AVT GigE Cameras Installation Manual V1.1.0
42


http://www.alliedvision.com/en/support/technical-documentation/prosilica-gx-documentation
http://www.alliedvision.com/fileadmin/content/documents/products/cameras/various/features/GigE_Camera_and_Driver_Attributes.pdf
http://www.alliedvision.com/fileadmin/content/documents/products/cameras/various/features/GigE_Features_Reference.pdf

”A"Ied Vision Implementing link aggregation

Percentage of single port Gigk bandwidth ~84%, LAG is not required to operate
the GX1050 camera at 100 fpsin Mono8.

Example 2:

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 Gigk 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 requires two host Ethernet adapter
ports. Configure and optimize each Ethernet adapter port using steps outlined
in Configuring Ethernet adapter on page 17. The following steps describe the
setup of a link aggregate group.

[WIndows 7! Intel PT] Intel(R) PRO/1000 PT Dual Port Server Adapter #4 Properties l-é:_hJ
- Start, Control Panel e e e
- Hardware and Sound i) s
- Device Manager
[¥] Team this adapter with other adapters
- Network Adapter iR
- Right-click Adapter device name Ileer A
- Propert]es Team wih other adapters
- Teaming tab e e e e e e
. If not checked this adapter is not part of a team.
- Select Team the adapter with other
adapters
- C(Click New Team
- The New Team Wizard window opens,
choose a team name and click Next
- Select the desired adapters corre- Figure 33: Intel gdapter properties
sponding to the ports to be used by teaming tab

the Prosilica GX camera, click Next

5
New Team Wizard [i_&J

Select the adapters to indude in this team:

[T ntel{R) Ethernet Server Adapter X520-2 #2 -
[T Intel(R) Gigabit CT Desktop Adapter

Intel(R) PRO/1000 PT Dual Port Server Adapter #3
[#] Intel{R) PRO/1000 PT Dual Port Server Adapter #4

Figure 34: Team wizard adapter selection
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Implementing link aggregation

- Select team type: Static Link Aggregation

click Next

New Team Wizard

Select a team type:

Adapter Fault Tolerance
Adaptive Load Balandn:

Switch Fault Tolerance

Static Link Aggregation

Satie | ink Anaranafion (21 A1 ie a nerfarmance tachnnlnme

Figure 35: Team wizard team type selection

This configures the team and a new adapter appearsin the Network Connections

window.

Note The newly formed team adapter can be managed
using automatic IP configuration or fixed IP using
instructions provided in Modifying Ethernet adapter
IP address on page 17.

[Linux]

Link Aggregation is referred to as bonding in Linux. The following instructions

are for Ubuntu Linux 10.04 or newer.

D

- Download ifenslave module
- Terminal: sudo apt-getinstall
ifenslave
- Terminal: ifconfig
- Note eth#'s of NICs to be bonded
- Terminal:
sudo gedit /etc/network/interfaces
- Add/edit:
auto bondo0
iface bond0 inet static

address 169

.254.100.101

For full installation instructions on Ubuntu, see:

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

=0 ==

File Edit
o loren v Bsee &

5 interfaces 3%

#Settings for Ubuntu 10.04 and newer

#local Loopback
auto lo
iface lo inet loopback

#LAN/Internet
auto ethl
iface ethl inet dhcp

#Intel Pro 1000 PT Dual. Bonded.
aute bondo

iface bondo inet static

address 169.254.100.101

netmask 255.255.0.0

bond-slaves eth6 eth7

bond_mode @

interfaces (/fetc/network) - gedit

netmask 255.255.0.0 ey 228

bond-slaves ethé eth7 | PleinText v Tabwidth: 8 v Ln1,Col1 INS
bond mode 0

mtu 8228 Figure 36: Interfaces file for bonding
where, eth6 and eth?7 are the

NICs to be bonded.
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[0SX] (PvAPI only)

www For full installation instructions on 0SX, see:

http://docs.info.apple.com/

T?ﬁ article.htm(?path=ServerAdmin/10.6/en/

asa7873dc0.html
Note These instructions are for 0SX server, but apply to
0SX also.

- System Preferences

- Network

- Select Ethernet, click gearicon, Manage Virtual Interfaces
- Clickthe Add (+) button, and select New Link Aggregate

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

8nn Network
Show Al Q )
Location: | Automatic e ]
~ AirPort =3
Self-Assigned IP = Status: Cable Unplugged
" Either the cable for Ethernet is not plugged
- Ethernet o in or the device at the other end is not
Not Connected responding.
gl Configure IPv4: [ Using DHCP 3]
IP Address:

Subnet Mask:

Router:

DNS Server:

Search Domains:

802.1X: WPA: Bluefin ( Connect )

i i

{_ Advanced... @

I
i | |\ Duplicate Service..

n Rename Service...
Ji Clic  Make Service Inactive & ( Assistme... ) [ Revert ) [ Apply )

Set Service Order..

Import Configurations...
Export Configurations...

Manage Virtual Interfaces. ..

Figure 37: Manage Virtual Interfaces. 0SX
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Multicasting configuration

Multicasting allows multiple hosts on the same network to receive camera
image data. One host acts as master/controller, and the others act as monitor.
Most network hardware only supports multicasting at maximum packet size
1500.

www For enabling/disabling multicasting, see:
PvAPI users: GigE Camera and Driver Attributes document
“gm VIMBA users: GigE Features Reference document

[Windows]

Ensure camera packet size is 1500. No additional setup is required.

[Linux]

Multicasting only works if the application is run as root. Additionally, you may
have to add manually a route:

> sudo route -n add -net 224.0.0.0 netmask 240.0.0.0 dev ethO

where, etho is the adapter used for camera.

[0SX] (PvAPI only)
Multicasting is not supported on Mac 0S X.
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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 illuminates when the camera is powered. If unlit, check the power
adapter. If possible, test the adapter with a working camera to verify its opera-
tion. 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 viewer?

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

Return to Modifying Ethernet adapter IP address on page 17, 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.

Ensure that IP address of the adapter is on the same subnet as the camera. If
not, return the adapter address to the Auto IP configuration. A sample IP con-
figuration 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

PvAPI usersonly [Windows 7]

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

—
IP Configuration

Edit IP Configuratiol
List of AVT GigE Vision cameras on the local Ethemet network:

Camera. Configuration Mode | Address Subnet Mask Galeway Status | Bieiilin [P anigrfie ol 5o e, Gy ekl e
02-26094-06001 AutolP 169.26471.25 255.256.0.0 0000 Sl e SRR EED

(" Obtain an IP sddress automatically using DHCP (Fallback to AutolP)
@ Obtain an IP sddress automatically using Auta-lP (163.254 00000

(" Use the following IP address:

IP address:

Shengs Subnet mask

Default gateway.

Figure 38: GigEIpConfig

[Linux, OSX, QNX]
In AVT GigE SDK/bin-pc/<correct architecture>/ directory:
Terminal: sudo ./CLiPConfig -L
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If you are still having problems, type: ipconfig /allin a command prompt [win-
dows]; ifconfig -a in terminal [Linux, 0SX, QNX]. Send resulting screenshot to
support@alliedvision.com.

r N

C:~>ipconfigrall

Mindows IP Configuration

Host Mame . . . . . . Kozik-Laptop

Primary Dns Suffix avtnet.local

Mode Type . . . . . . Hybrid

IP Routing Enabled. . . Mo

WINS Proxy Enabled. = No

DNS Suffix Search Lis avtnet.local
vc.shawcable .net

Ethernet adapter Bluetooth Metwork Connection:

Media State . . . . . . . . . .
Connection—specific DNS Suffix
Description . . . . . . . . .
Physical Address. . . . . .
DHCP Enabled. . . . . . . .
Autoconf iguration Enabled .

Media disconnected

o Bluetooth Device (Personal Area Metwork)
o EB-F8-47-85-E1-C1

o Yes
o Yes

Ethernet adapter Local Area Connection:

Connection—specific DNS Suffix
Description . . . . . . Broadcom MNetdtreme Gigahit Ethernet
Physical Address. . . . . C8-2A—-14-15-BA-C?
DHCP Enabled. . . . . . . Mo
Autoconf iguration Enabled Yes
Link-local IPv6 Address feBA::1d6%9:dB8:d837:a769%12(Preferredd
IPv4 Address. . . . . 169.254.188.1 (Preferred>
Subnet Mask . . . . 255.255.8.8
Default Gateway . .
348662292

DHCPu6 IAID . . . . .
DHCPu6 Client DUID. . #0-01-08-81-15-39-EC-51-E@-F8—47-05-E1—C@

DNS Servers . . . . . .

MetBIOS over Tcpip. Enabhled

Figure 39: ipconfig /all. Windows
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Troubleshooting

Is the camera listed in Viewer but can't acquire images?

VIMBA Viewer

GigE Sample Viewer

Reset your camera settings to factory default.

In controller window, set UserSetDefaultSelector = Default, and click the
UserSetLoad button.

In controls window, set ConfigFileIndex = Factory, click ConfigFileLoad button.
While streaming, check the camera Stats.

StatFramesDelivered / StatPacketsReceived = 0
* Likely a firewallis blocking incoming
traffic. Disable your firewall on Ether-
net adapter connected to camera.
Ensure that:
- For VIMBA Viewer:
TriggerSelector = FrameStart

TriggerSource = Freerun or FixedRate

- For GigE Sample Viewer:
FrameStartTriggerMode = Freerun or
FixedRate.

Other trigger modes require a trigger
event to capture frames.

StatFramesDropped = 0
* Packetsareincoming, butall dropping.
Be sure you have jumbo frames enabled
on your adapter, see Optimizing Ether-
net adapter on page 19. Alternatively,
reduce camera packet size value to
1500 using the viewer.

Controller (GX2750C (02-24178)-02-

Properties

2417B-05000 ...

g X

Filter pattern: Example: Gain|Width

Search

Feature

> Acquisition

» Controls

> EventControl

> GigE

> 10

> ImageFormat

> ImageMode

> Info

SavedUserSets
UserSetDefaultSelector
UserSetload
UserSetSave
UserSetSelector

Stream

» Info

> Multicast

> Settings

4 Statistics

[N

Value

Default
COMMAND...
COMMAND...
Default

5.65214

Figure 40: VIMBA Viewer - Stats

StatFramesDelivered is increasing but black image
* Besureyour sceneis sufficiently lit.
* Increase exposure value.
- For VIMBA Viewer: ExposureTimeAbs
- For GigE Sample Viewer: ExposureValue
* Ensure the camera lens is properly installed and the lens cap has been

removed.

Note

®

If you are still having problems, email to

support@alliedvision.com.
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How to minimize/eliminate dropped packets?

Check the Gigabit Ethernet cable. A damaged cable often causes the host
to switch to 10/100 speed mode.

Use one of the NICs recommended in our hardware selection guide.

www A list of Allied Vision recommended Ethernet adapters is
available on the website.

T?w http://www.alliedvision.com/fileadmin/content/

documents/products/cameras/various/appnote/
Hardware_Selection_for_Allied_Vision_GigE_Cameras.
pdf
Use the latest NIC driver from the NIC manufacturer.
Enable jumbo frames/packets on NIC. Typical maximum supported packet
sizes are 9014 and 16000. Camera is set to packet size 8228. Larger pack-
ets result in less overhead on the host CPU.

However, not all network hardware may support maximum packet size. For
example, if using a switch and seeing StatPacketsResent in the viewer,
decrease packet size until resends stop.

- VIMBA Viewer: decrease GevSCPSPacketSize

- GigE Sample Viewer: decrease PacketSize

This is an indication of buffer overflow on the switch. More frequently,
smaller sized packets resolve this.

Set NIC Interrupt Moderation Rate = Extreme. Receive Buffers = Max allow-
able.

Use PvAPI > v1.26 with filter driver (filter is Windows only) = v1.22
enabled on NIC.

www To download latest PvAPI SDK, see Legacy Software sec-
tion:
T?ﬁ http://www.alliedvision.com/en/support/software-
) d downloads

Disable the firewall if no filter driver is used.

Use a dedicated LAN/NIC/Switch for the camera(s). Do not share camera

networks with internet, company LAN, etc. If using multiple cameras on a
single port NIC through a switch, be sure the sum of StreamBytesPerSecond
on all cameras doesn't exceed available bandwidth (124,000,000 MBps).

GX Only: With LAG, you may need to increase GvspLookbackWindow/
GVSPMaxLookBack.

www For more information on GvspLookbackWindow/
GVSPMaxLookBack, see:

lg w PvAPI users: GigE Camera and Driver Attributes

VIMBA users: GigE Features Reference
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* Linuxonly: Run as root, allowing the 0S to boost the priority of the Allied
Vision driver thread, and the driver to bind directly to the NIC adapter.
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

Troubleshooting for Bigeye G cameras only (10D mode)

If the camera can be detected but noimages can be grabbed:

Verify the camera operation mode: Make sure the camera operates in
continuous mode, and notin I0D mode.
General description:

* Continuous mode: The camera generates the images with a constant
exposure time autonomously.

* Image on Demand (IOD): the camera produces no image until a trigger
impulse is generated.

Controls = Controls = Exposure = Trigger mode Description

I0ODMode  ExposureAuto/ExposureMode

Continuous | 0ff/Manual Freerun Camera generates images with a con-
stant exposure time autonomously. The
exposure time cannot be adjusted.

Continuous | 0ff/Manual LineX/SyncInX | Camera waits for an impulse at the
selected triggerinput pin to starta
continuous image output.

10D 0ff/Manual Freerun Camera produces images autonomously.
The exposure time can be adjusted.

10D 0ff/Manual LineX/SyncInX | Camera produces a single image for
every impulse at the selected trigger
input pin. The exposure time is defined
by ExposureTimeAbs/ExposureValue.

10D Other/External LineX/SyncInX | Camera produces a single image for
every impulse at the selected trigger
input pin. The pulse width defines the
exposure time.

Table 5: Comparison of IOD modes and trigger modes
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Additional references

Product webpage

http://www.alliedvision.com/en/products/cameras

Product manuals

http://www.alliedvision.com/en/support/technical-documentation

VIMBA SDK

http://www.alliedvision.com/en/products/software

PvAPI SDK - (Under Legacy Software)

http://www.alliedvision.com/en/support/software-downloads

Knowledge base

http://www.alliedvision.com/en/support/technical-papers-knowledge-base

Case studies

http://www.alliedvision.com/en/applications

Firmware

http://www.alliedvision.com/en/support/firmware
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