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Interfacing GigE Cameras with Matrox MIL 8.0 SW

1 Introduction

This document explains how to interface a Basler GigE Vision camera with Matrox MIL 8.0 Software
using a standard Gigabit Ethernet card.

For information about interfacing Basler cameras with the Matrox Solios GigE board, please contact
Matrox technical support or visit the Matrox Imaging website:

http://www.matrox.com/imaging/products/solios_gige/home.cfm

2 Steps

Step 1: Hardware requirements

In addition to the Basler camera and its power supply, you will need an Ethernet cable (Cat 6 or
higher) and your PC must be equipped with a Gigabit Ethernet network adapter card (also called a
Network Interface Controller or NIC).

We strongly recommend using a network adapter from the Intel Pro 1000 family or an adapter with
a comparable chipset. When the GigE driver tries to optimize some of the GigE relevant camera
settings, it relies on the characteristics of the chipset used on the Intel Pro 1000 adapters. With
other adapters, this optimization may fail and may result in a situation where images can’t be
grabbed without corruption.
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Step 2: Configuring the network adapter

Open a Network Connections window, right click on the name of the network adapter you want to
configure, and select Properties from the drop down menu that appears. You'll see the following
Properties window:

- LAN Connection Properties 2=l

General IAuthentication | Advanced |
Connect using:

I B3 IntellR) PRO/000 GT Deskiop Ada

Thiz connection uses the following items:

% Client for Microzoft Networks

M atrox GigE Vision Filker Driver
,LEJ File and Printer Sharing for Microsoft Metwarks

= (15 Packet Scheduler [ _ILI
4 3

Inztall... | Uriinztall | Froperties |

— Dezcription
Filter GigE Driver

[ Show icon in notification area when connected
¥ Motify me when this connection has limited or no connectivity

Close | Cancel |

Make sure that Matrox GigE Vision Filter Driver appears in the item list and that it is checked as
shown above.

Click on the Configure button and a properties window for the adapter will open. Select the
Advanced tab:

Intel{R) PRO/1000 GT Deskiop Adapter Properties 3

General | Advanced | Driver | Rlesources | Power Management

The following properties are available for this network adapter. Click
the property you want to change on the left, and then select its walue

on the right.
Froperty: Walue:
Adaptive Inter-Frame Spacin Dizabled b
Enable PME : J
Flow Comtrol

Gigabit Master Slave Maode
|nterrupt Moderation Fate
Jumnba Frames

Link Speed & Duplex

Laocally Admiristered Address
Log Link State Event

Offload Receive IP Check sum
Dffload Receive TCP Checksum
Dffload Transmit IP Check sum
Dffload Tranzmit TCP Checksum
(o5 Packet Tagging v

Ok l ’ Cancel
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Find the parameter that sets the adapter’s speed and duplex mode and set it for auto detection:

Intel{R) PRO1000 GT Desktop Adapter Properties

General | Advanced | Driver | Resources Poweer Management
—] L

The fallowing properties are available far this nebwork adapter. Click
the property you want to change on the left, and then select its value

an the right.

Froperty: Walue:

Adaptive Inter-Frame Spacing - Auto Detect _vJ
Enable PME T

Flaws Cantrol

Gigabit Master Slave Mode
Interrupt Moderation R ate
Jumnbio Frames

Link 5 g e

Locally Administered Address
Log Link State Event
Offload Receive |P Checksum 3
Offlaad Receive TCP Checksum
Offload Transmit [P Checksum
Offload Transmit TCP Checksum
BoS Packet Tagging V]

[ ak l [ Cancel

Find the parameter that determines the maximum size of an IP packet (typically called "Jumbo
Frames") and set it to the maximum:

Intel(R) PROS1000 GT Desktop Adapter Properties

General | Advanced | Driver | Resources Fawer Management
| BEpetediedn | L

The following properties are available for this network adapter. Click
the property you want to change on the left, and then select its walue

on the right.
Froperty: Walue:
Adaptive Inter-Frame Spacing ~ Dizabled ﬂ
Enable PME =
Flow Comtrol
Gigabit Master Slave Made 33183 EPEES
|nterrupt Moderation B ate 3 LS
o Frames ] e
Link Speed & Duplex

Laocally Admiristered Address
Log Link State Event

Offload Receive IP Check sum
Dffload Receive TCP Checksum
Dffload Transmit IP Check sum
Dffload Tranzmit TCP Checksum
(o5 Packet Tagging

Ok l ’ Cancel
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Find the parameter that sets the receive descriptors and set it to the maximum:

Intel{R) PRO/1000 GT Desktop Adapter Properties

General | dvanced | Driver | Resources Pawer Management
| FErladiectanes | L

The following properties are available for this network adapter. Click
the property you want to change on the left, and then select itz walue
on the right.

Froperty: Yalue:

Link Speed & Duplex
Laocally Administered Address
Log Link State Event
Oifload Receive IP Checksum
Offload Receive TCP Checksum
Oifload Transmit IP Checksum
Offload Tranzmit TCP Checksum
(oS Packet Tagging
1 e[

Tranzmit Descriptors

it for Link.

‘wake on Link Settingz —
“Wwake on Settings v

Ll

Ok l ’ Cancel

Configure the adapter so that it generates fewer CPU interrupts. With the Intel Pro 1000 adapter,
for example, you would set the "Interrupt Moderation Rate" to Extreme instead of Adaptive":

Intel{R) PROf1000 GT Desktop Adapter Properties

General | Advanced | Driver | Resources Poweer Management
— L

?)%)

The fallowing properties are available far this network adapter. Click
the property you want to change on the left, and then select its value
oh the right.

Froperty: Walue:

Enable PME A
Flows Contral
Gigabit M azter Slave Mode

|nterrupt Moderation B ate

Jumba Frames

Link Speed & Duplex

Laocally Administered Addrezs

Log Link State Event

Offload Receive IP Checksum
Offload Receive TCP Checksum
Offload Transmit IP Checksum
Offload Tranzmit TCP Checksum
(oS Packet Tagging

Receive Descriptors b

[ ak. l[ Cancel l

Click the OK button to save the changes you made.
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By default, Basler GigE Vision cameras are configured to obtain an IP address automatically (i.e.,
not for a static IP address). We recommend that you also configure the network adapter to obtain
an IP address automatically. To do this, open a Network Connections window, right click on the name
of the network adapter, and select Properties from the drop down menu that appears.

Select Internet Protocol (TCP/IP) from the item list (you may need to scroll down to see it) and click
the Properties button:

-+ Local Area Connection 4 Properties EHE'

General |Authenticati0n Advanced

Connect using:
| E8 National Instruments GigE Yision Ada |

Thiz connection uses the following tems:

fgl Clignt for Microsoft Networks
.LEJ File and Printer Sharing for Microzoft Metwork s
B Oa5 Packet Scheduler

Internet Pratacal [TCRAIP)
Description

Transmiszion Control Protocol/lnternet Pratocal. The default
wide area network protocol that provides communication
across diverse interconnected networks.

1 Shaw icon in notification area when connected
Matify me when this connection has limited or no connectivity

oK ] [ Cancel

Select Obtain an IP address automatically as shown below and click the OK button to confirm:

Internet Protocol [TCP/IP) Properties

General | Alternate Configuration

“r'ou can get IP settings azzigned automatically if your network, supports
thiz capability. Otherwize, you need to ask your network administrator for
the appropriate [P settings.

(%) Obtain an IP address automatically

(2 Use the following IP address:

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

]
]

[ ok H Cancel ]
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Step 3: Setting the camera’s IP configuration

In step two, the Basler camera and the network adapter card were set so that they would each
obtain an IP address automatically. This is the default configuration, and it will work well if your
camera does not need to be configured for a static (persistent) IP address. If you so desire, your
camera can be configured for a static IP address. Remember that if you set the camera for a static
IP address, you must also configure the network adapter card for a static address in the same
subnet used by the camera.

The Matrox GigE Vision Filter Driver and the MIL tools only provide limited access to the Basler
camera’'s IP configuration settings. For example, the software will not find your camera if the
camera’s IP address range does not match the IP address range of the network adapter.

It could be useful for you to have full manual control over camera’s IP address, subnet mask, usage
of persistent/automatic IP addresses etc. In this case, we recommend that you download and install
the latest version of Basler’s pylon Runtime Package. You will find the package at this location on
our website:

http://www.baslerweb.com/beitraege/beitrag_en_71708.html

The pylon runtime package can be installed side-by-side with the Matrox software. The pylon
package contains an IP configuration tool that lets you determine a Basler camera's current IP
configuration and lets you set the configuration manually.

When you install the Basler pylon Runtime Package, you should select the Custom setup rather
than a Complete setup in order to have the Matrox and the pylon software installed side-by-side:

{5 Basler pylon Yiewer 2.0.0.566 - InstallShield Wizard x|
Setup Type -Y . |
Choose the setup tvpe that best suits wour needs. ‘ .
Please select a setup bype.
" Complete

I All program Features will be installed, (Requires the most disk
[ space. ]

Chonose which program Features you want installed and where they
will be installed, Recommended For advanced users,

ImstallShisld

< Back I et = I Cancel
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In the Custom Setup window’s feature list, de-select the Pylon DirectShow Driver, the GEV
Performance Driver, and the Pylon 1394 Drivers, as shown below:

|§I Basler pylon Yiewer 2.0.0.566 - InstallShield Wizard

Custom Setup

Select the program Features vou want installed.

‘-ﬁ-

Click on an icon in the lisk below to change how a Feature is installed.

i Feature Descriphicn
kernel-mode protocol driver on
top of TCRJIP stack.

| Pylon Runtime Enviranment
- | Pylon DirectShow Driver
F‘ylon GigE Vision Drivers

-

- | GEV PerFormance Drriver
- =3 - | Pylon IP Configuration Too

This feature requires 1825KE on
wour hard drive.

= ~ | Pylon Wiewer

P T Y

EI =9 IPylon 1394 Drivers
-
| »

Install to:
:\Program FilesiBasler\Pylon 2,00

InstallShisld

Change... |

I Mexk = I

Help Space < Back Cancel

Once you have installed the Pylon software, you can use the Pylon IP Configuration Tool to
configure the IP settings of your camera. The following images illustrate how to use the tool to
change the camera's IP configuration from Auto IP addressing to a persistent (fixed) IP address.

Double click the Pylon IP Configuration Tool icon on your desktop to open the tool.

When the tool opens, select the camera you want to work with from the list on the left side of the

tool and then click the Change Configuration button:

7 1P Configurator I

=10l x|

Serial Mumber —Dievice Information

Refresh

Change Configuration

“endor Basler |

Serial Mumnber 20713972 WWrite Configuration |

MAC Address 0030530AE4F4

Device Usar I I Assign Termporary IP Addressl
—Current IP Address —Connected To IF

IP Address 169,254,779, 124 P Address  192.168.0.11

Subnek Mask. 255,255.0.0

Default Gateway 0.0.0.0

—Persistent IP Address
IP Address IS

Subnet Mask. Tfa

Default Gateway I T

—IP Configuration Protocal

I Use Persistent IF
= Use DHCP

IV | Use auto TP (LLA)

Close
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A dialog box may open asking you to enter an IP address to be temporarily assigned to the camera
as shown below. The temporary IP address must be within the same IP address range and have
the same subnet mask as the network adapter card to which the camera is connected.

7 Assign Temporary IP Address (Force IP)

| 192,168.0.12
|255.255.255.u

IP Address

Subnet Mask

Default Gateway |D.D.D.D

21|
K.

Cancel

i

Once a temporary IP address has been assigned to the camera, you can check the Use Persistent
IP box as shown below. You can then change or enter values for the camera’s persistent IP address
and subnet mask.

After you have entered the IP settings, click the Write Configuration button to write the settings to

the camera:

7 1P Configurator

Mame

Serial Murmber

scA7E0-54gm

20713972

—Device Information

Yendor Basler
Setial Number 20713972
MaC Address 00305304E4F4

Device User ID |

=10l

Refresh

Change Configuration

‘Write Configuration

Assign Temparary: [P Address

—Current IP Address

IP Address 192.168.0,12

—Connected To IF

192.165.0.11

Subnet Mask

I 255.255.255.0
Defaulk Gateway ID.D.D.D

IP Address
Subnet Mask. 255.255.255.0
Defaulk Gateway 0.0.0.0
—Persistent IP Address —IP Configuration Pratacal
IP Address f192.168.0.10 ¥ Lise Persistent 1P

[~ Use DHCP

¥ | Lse &uto TP (LLA)

Close
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Step 4: Firewall configuration

Any application using the GigE Vision network protocol must be able to accept data from the
camera on several different UDP ports. On systems equipped with a firewall, you should disable the
firewall for the network adapter to which your camera is connected.

If you are using the Windows Firewall on your system, you can disable the firewall on a specific
network adapter by doing the following:

Click Start, click Control Panel, and double click Windows Firewall.
A Windows Firewall window will open as shown below. Click the Advanced tab.

*= Windows Firewall

General | Exceptions | Advanced|

is helping to protect wour PC

‘Windows Firewall helps protect your computer by preventing unauthorized uzers
from gaining access to your computer through the Internet or a network.

@ (&) On [recommended)

Thiz zetting blocks all outside zources from connecting to this
computer, with the exception of thoge selected on the Exceptions tab.
[l Don't allow exceptions
Select thiz when you connect to public networks in less secure
locations, such az airports. You will not be notified when Windows

Firewall blocks programs. Selections on the Exceptions tab will be
ignored.

@ O Off [not recommended)

Avoid uging this setting. Turming off “Windows Firewall may make thiz
computer more vulnerable to viruses and intruders.

‘Windows Firewall is using your non-domain settings.

whhat else should | know sbout ‘Windows Fireval?

()8 ] [ Cancel
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10

A list of network adapter names will appear in the Advanced tab. Find the adapter to which your

camera is connected and uncheck the box next to the adapter name.

For example, if your camera is connected to a network adapter named "Local Area Connection

2", you would uncheck the box next to this name as shown below.

*= Windows Firewall

| General | Exceptions | Advanced L
|
Metwork Connection Settings

exceptions for an individual connection, select it, and then click Settings:

Ik 1394 Connection )

Local Area Connection
(W] | ocal Area Connection 2

‘ “windows Firewall iz enabled for the connections selected below. To add

| Security Logging

ICHP

“with Internet Control Meszage Protocol [ICMPY, the Settings
computers on a network, can share ermor and status
infarmation.

Default Settings

To restore all Windows Firewall settings to a default state, Restore Defaults
click Restare Defaults.

| “ou can create a log file for troubleshooting purposes. Settings... |

[ Ok ][ Cancel ]

Click the OK button.
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Step 5: Configuring the camera and grabbing images with Intellicam
An easy test for successful interfacing between MIL and a Basler GigE Vision camera can be
performed using MIL's Intellicam.

Start the Intellicam software, in the Digitizer menu, select Single Grab or Continuous Grab. A dialog
appears that lets you select a Matrox Digitizer Configuration Format (DCF). If you have not already
created a DCF file for a Basler GigE Vision camera, you should select the default GigE Vision DCF:

x

Digitizer Configuration Format |

—&vailable Digitizer Configuration Format

GigEVizion

Browsze... LClear DCF Files |

(1] I Cancel Help |

Click the OK button and you will see an image grabbed from the camera.
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You will also notice a configuration window. This window lets you configure the camera (e.g., image
format, area of interest ,etc.). The window also provides a GenlCam compliant Feature Browser that
provides access to all of the camera’s features:

=

Owervicw I Carmments | Image Format I Acquisition Caontrol | Diigital 1/0 |
Counters and Timers | Direct Feature Contral
Feature Mare | Walue |
‘.- ExposureEndEventFramelD Unavailable ;I
ExposureEndEventTimesta,..  Unawailable
[=)- ImageFormat
- PixelFarmat Monod
- PixelSize Epps
- PixelColorFilker Baver_BG
- PixelDynamicRangeMin 00
- PixellynamicRangetax OxFF
- TestImageSeleckar CQFf
= LUTConkrols
- LUTSelectar Lurninance
- LUTEnable False
- LT Index 00
- LTV alue 00
[+]- Roak
-
Descripkion:
PixelFarmat ;I
Sets the format of the pixel data kransmitted For acquired images
[]
I Monod VI

[on MIL GigE¥ision O Digitizer 0 o @ @
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Revision History

Doc. ID Number | Date Changes

AWO00064801000 | 8 Apr 2008 Initial release of this document.

AWO00064802000 | 24 Jul 2008 Modified step two to describe a custom pylon installation.
AWO00064803000 | 30 Jul 2008 Updated contact addresses and phone numbers.
AWO00064804000 | 15 Jan 2009 Updated the firewall configuration information starting on page 9.
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