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INTRODUCTION

The SMX-12A2x Series cameras are 2.1 megapixel CMOS cameras with the Gigabit
Ethernet interface and Full HD 1080/60p resolution (1920 x 1080). The high speed and
full HDTV resolution makes the cameras suitable for digital cinematography,
surveillance and industrial applications.

The SMX-12A2x Series cameras are available in two models:
® color SMX-12A2C
® monochrome SMX-12A2M.

The SMX-12A2x Series cameras have the following characteristics:

@ High Efficiency Microlens Array
® RGB Color Filter Array (for SMX-12A2C)
@ Electronic Focal Plane Rolling Shutter
@® Progressive Readout with Rolling Shutter
® Green Responsivity (550nm): >5000 LSB/Ix-s
@ Patented Low-Noise, High-Speed Video Architecture
@ Frame Rate up to 60 fps progressive, with maximum sensor resolution
® Output Bayer Raw Data 12 and 8 bit per pixel
® Extended Sensitivity 60 fps at 1280 x 720 (2/3 inch)
® 120fpsat1280x 720 (1/2inch)
® Variable Electronic Shutter:
® Synchronizable to External Shutter/Flash
® Synchronizable to External Frame Synchronization clocks
® Dynamic Noise Reduction (DNR)
® Vertical Line-Mixing including 3->2, 2->1, 3->1 and 4->1 Modes
@ Horizontal Pixel-Binning including 1.5->1, 2->1, 3->1 and 4->1 Modes
® Enhanced Sensitivity 2/3-inch Video Using Pixel Binning and/or Line Mixing
® Video Gain from -24 up to 72 dB; independent control of R, G and B channels (for
SMX-12A2Q)
® Sub-Sampling Modes Optionally Provide 1.5x, 2%, 3x or 4x lower resolution

® Windowing with 16 Column and 9 Row Resolution

Introduction:
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Gigabit Ethernet full duplex mode Interface
Ethernet cable length up to 100 m
Power Over Ethernet (PoE) IEEE 802.3af compliant or external power: 5V (500 mA)

Hardware image processing (Gamma, brightness, contrast, median filter, lossless
image compression)

@ Hardware Conversion Table from 11 bits (12 bits output with >11 bits dynamic range) to 8
bit per pixel

@ Hardware lookup table separately for R, G and B colors

Introduction:



INSTALLATION AND
UPDATE

Before installing the SMX-12A2x camera, make sure that your computer has a Gigabit
Ethernet Adapter (see “How to Determine Gigabit Ethernet Connection” on page 65)

System Requirements

Operating System XP SP1+/2003/Vista/2008/7, recommended: Windows 7 or XP SP1 and higher

Processor Intel Core 2 Duo, recommended: 2 GHz or higher
Performance Minimum 400 Mflops, recommended: 500 Mflops or higher
Memory 256 MP for XP (512 MB for 2008/Vista/7), recommended: 512 MB (1024 MB)

Video chipset: ATl 9X series (or higher) or NVidia GeForce 4x (or higher),

Video Card
up to date Video card drivers

At least one free Gigabit Ethernet port for connection, recommended: Intel 1000 Pro PCI-

Hardware Interface
Express adapters

Step1: Installing Camera Software

To install the SMX-12A2x camera application software:

1 Run the SMX12A2-<version>.exe file downloaded via the URL provided by Sumix
Corporation.

2 Welcome to the SMX-12A2 Gigabit Camera Software Setup Wizard starts. The
wizard will guide you through the software and hardware drivers installation. Close
all other applications that are running on your computer and then click the Next but-
ton to continue the installation.

Installation and Update: System Requirements
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15! Setup - SMX-12A2 Gigabit Camera Software =] @ ==

Welcome to the SMX-12A2 Gigabit
Camera Software Setup Wizard

This will install SMX-12A2 Gigabit Camera Software v1.4210 on
your computer,

It iz recommended that you dose all other applications before
continuing,

Click Next to continue, or Cancel to exit Setup.

[ MNext = ]| Cancel |

Figure 2-1 Welcome to the SMX-12A2 Camera Setup Wizard box

3 Inthe License Agreement box, read the license. Then select | accept the agree-
ment and click Next.

ﬁl Setup - SMX-12A2 Gigabit Camera Software

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

1. LICENSE AGREEMENT -

This software End User License Agreement (hereinafter referred to as EULA) is a
legal agreement between you, and Sumix Corporation (hereinafter referred to as
ALTHOR,) for the SMX 12A2 Gigabit Series Camera Software incuding any
endosed documentation and/or accompanying items (hereinafter referred to as
SOFTWARE).

This AGREEMENT states the terms and conditions upon which AUTHOR offers to
license the SOFTWARE.

This agreement is binding upon you as well as anyone taking any action with ~

@) [ accept the agreement

1 do not accept the agreement

| < Back |[ MNext = ]| Cancel

Figure 2-2 License Agreement dialog box

4 The wizard starts to check your system information. Upon completion, a table with
check results is displayed in the System Information box.

Installation and Update: Step1: Installing Camera Software
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ﬁl Setup - SMX-12A2 Gigabit Camera Software

System Information
System Information collects your system configuration information.

05 Microsoft Windows 7 Ultimate (x64)

Processor(s) | Intel(R) Core(TM)2 Duo CPU T9400 @ 2.53GHz ~2534 MHz (2 CPU)

Performance |735 Mflops

Memory 2045 MB

Met Adapter(s) | Mot recommended gigabit network adapter found

Video MNVIDIA GeForce 9600M GT, 512 MB

I < Back ” MNext = ]l Cancel I

Figure 2-3 System Information box

5 Do one of the following, depending on the results of the check:

® click the Next button if all table cells with system parameters are green (the
parameters satisfy the software requirements)

® update your system if at least one cell is red - such configuration is not recom-
mended

® update your system if at least one cell is yellow, otherwise the technical character-
istics declared for the camera will not be achieved.

To see the recommended system requirements, click the Requirements button in the
System Information dialog box:

ﬁl Setup - SMX-12A2 Gigabit Camera Software

System Information
System Information collects your system configuration information.

05 XP SP1+/2003/Vista/2008/7, recommended Win7 or XP SP1+

Processor(s) |Intel P4 or higher, recommended Intel Core 2 Duo

Performance | Minimum 400 Mflops, recommended - 500 Mflops or higher

Memory P - 256 MB (512 - 2008/Vista), recommended 512 MB {1024 MB)

MNet Adapter(s) | Any gigabit network adapter, recommended Intel PRO/1000 Adapter,

Video 8 MB memory, recommended GeForce 4xx/Radeon 9xxx or higher

I < Back ” MNext = ]l Cancel I

Figure 2-4 Recommended system configuration

Installation and Update: Step1: Installing Camera Software
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6 In the Select Destination Location box, click Browse to change the folder in which
the SMX-12A2x camera application software will be installed, or leave the one sug-
gested by the wizard. Click Next.

ﬁl Setup - SMX-12A2 Gigabit Camera Software

Select Destination Location
Where should SMX-12A2 Gigabit Camera Software be installed?

| Setup will install SMX-12A2 Gigabit Camera Software into the following folder,

To continue, dick Next. If you would like to select a different folder, dick Browse.

:\Program Files\Sumix\SMX 1242 Browse...

At least 11,3 MB of free disk space is required.

| < Back |[ MNext = ]| Cancel

Figure 2-5 Select Destination location box

7 Inthe same way, in the Select Start Menu Folder box, leave the suggested location
or specify the folder you wish. Click Next.

15! Setup - SMX-12A2 Gigabit Camera Software =] =

Select Start Menu Folder
Where should Setup place the program's shortouts?
= h Setup will create the program's shortcuts in the following Start Menu folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

[Sumix\SMX 12A2 Camera Browse...

| < Back |[ MNext = ]| Cancel

Figure 2-6 Select Start Menu Folder box

8 In the Ready to Install step, view the options you selected and click Install.

Installation and Update: Step1: Installing Camera Software
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15! Setup - SMX-12A2 Gigabit Camera Software =] @ |

Ready to Install

Setup is now ready to begin installing SMX-12A2 Gigabit Camera Software on
your computer,

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location:
C:\Program Files\Sumix\SMX 1242

Start Menu folder:
Sumix\SMX 1242 Camera

| < Back |[ Install ]| Cancel

Figure 2-7 Ready to Install box

9 The wizard will start to install the application on your computer.

15 setup - SMX-12A2 Gigabit Camera Software =] =
Installing
Please wait while Setup installs SMX-12A2 Gigabit Camera Software on your
computer,

Extracting files. ..
C:\Program Files\Sumix\SMX 12A2\APT\SMY 1242, dll

Cancel

Figure 2-8 Installing box

10 In the Completing Wizard box, select additional icon that you wish to create and
choose whether you want to launch the application right after the installation, or
not. Press Finish to exit the wizard.

Installation and Update: Step1: Installing Camera Software
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15 Setup - SMX-12A2 Gigabit Camera Software =] = | &=

Completing the SMX-12A2 Gigabit
Camera Software Setup Wizard

Setup has finished installing SMX-12A2 Gigabit Camera
Software on your computer, The application may be launched
by selecting the installed icons.

Click Finish to exit Setup.
| Create a desktop icon

Create a Quick Launch icon
| Launch SMX12A2 Camera Application Program

Figure 2-9 Completing Wizard box

Step 2: Installing Camera Driver

To install the Camera Driver:
1 Open Network Connections.
2 In the Network Connections window, right-click Local Area Connection and select

Properties.
(=[O sl
@u-v| E « Met.. » MNetw.. » - | +3 | | Search Network Connections 2 [
Organize « Disable this network device B- ~ [ -Z@Z-
‘: Bluetooth Metwork Connection ‘: Local Area Connection
MS Mot connected MNetwork cable unplugged
x 9 Bluetooth Device (Personal Area .. [ J§ = Real % Disable
Status
Diagnose

¥ Bridge Connections

Create Shortcut
Delete
® Rename

% Properties

Figure 2-10 Opening Properties of the Local Area Connection

3 Inthe Local Area Connection Properties dialog box, deselect all checked items that
use this connection. Then press Install.

Installation and Update: Step 2: Installing Camera Driver
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]

& Local Area Connection Properties @

Networking | Sharing

Connect using:

L¥ Realtek RTLB168C(P)/8111C(F) Family PCI-E Gigabit Ethe

Configure...

This connection uses the following items:

[BIE  Cicrt for Vicrosoft Networks |

O EQDS Packet Scheduler

O .@ File and Printer Sharing for Microsoft Networks

[J = Intemet Protocal Version & (TCP/IPvE)

[ -+ Intemet Protocal Version 4 (TCP/IPv4)

[J -+ Link-Layer Topology Discovery Mapper 140 Driver
[J -+ Link-Layer Topology Discovery Responder

{ Install... b Uninstall Prop

Description

Allows your computer to access resources on a Microsoft
network.

[ ok ][ canca |

Figure 2-11 /tems that use Local Area Connection

4 In the Select Network Feature Type dialog box, select the Protocol item and click
Add.

Select Metwork Feature Type @

Click the type of network feature you wart to install:
& Client
TR

P Frotocal B

Description

A protocol is a language your computer uses to
communicate with other computers.

¢ Add. ) [ Cancel |

Figure 2-12 Adding the Network Component: Protocol

5 In the dialog box that will appear, press the Have Disk button.

Installation and Update: Step 2: Installing Camera Driver
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Select Metwork Protocol @

i Click the Network Protocol that you want to install, then click OK. i you have
== an installation disk for this feature, click Have Disk.

Network Protocal:
55l Reliable Mutticast Protocol

_DJ This driver is digitally signed. .’

Tell me why driver signing is impartant

[ ok ][ cance |

Figure 2-13 Select Network Protocol dialog box

6 Browse to the SMX12A2.inf file that is located in the SMX-12A2 Camera Software
installation folder (the default location is C:\Program Files\Sumix\SMX12A2) and
click OK.

Install From Disk =

Insert the manufacturer’s installation disk, and then

= make sure that the comect drive is selected below.

Copy manufacturer’s files from:

C:\Program Files'Sumic, SMX12A2"Drivers'amd6d

7 Inthe Select Network Protocol dialog box, select the SMX12A2 Gigabits camera
protocol Driver and click OK.

Select Metwork Protocol @

Click the Network Protocol that you want to install, then click OK.

e

Network Protocal:

5 SMX12A2 Gigabits camera protocol Driver

=] This driver has an Authenticode{tm) signature.
" Tell me why driver signing is important

[ ok ][ canca |

Figure 2-14 The SMX12A2 Gigabits camera protocol Driver

Installation and Update: Step 2: Installing Camera Driver
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8 In the Windows Security box, press Install.

[=7] Windows Security @
Would you like to install this device software?

: Mame: Sumix Metwork Protocol
& Publisher: Sumix Corporation

Always trust software from "Sumix Corporation”. Install ][ Den't Install

'jj' You should only install driver software from publishers you trust. How can I decide
which device software is safe to install?

Figure 2-15 Windows Security box

The SMX12A2 Gigabits camera protocol Driver will appear among the Local Area
Connection items. Make sure that only the SMX12A2 Gigabits camera protocol
Driver is selected and checked, then close the Local Area Connection dialog box.

Y Local Area Connection Properties @

Networking | Sharing

Connect using:

L¥ Realtek RTLB168C(P)/8111C(F) Family PCI-E Gigabit Ethe

This connection uses the following items:
W o Client for Microsoft Networks

O EQDS Packet Scheduler

O .@ File and Printer Sharing for Microsoft Networks
4. SMX12A2 Gigabits camera protocol Driver

<& Intemet Protocol Version & (TCP/IPvE)

<& Intemet Protocol Version 4 (TCP/IPvd)

& Link-Layer Topology Discovery Mapper 1/0 Driver
& Link-Layer Topology Discovery Responder

Ooooo®

[ mswl. ][ Uninstal | Propertios

Description

Allows your computer to access resources on a Microsoft
network.

[ ok ][ Cancel

Figure 2-16 Camera driver installed

The camera is installed and ready to be used.

Installation and Update: Step 2: Installing Camera Driver
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GETTING STARTED

Installing Lens

To use a lens with the camera, remove the cover from the camera and install a lens as
described below. Face the camera down to prevent the sensor contamination.

To install a lens:

1 Face the camera down.

2 Remove the camera cover.
3 Screw thelensin.

To remove the lens

1 Face the camera down.

2 Screw the lens out.

3 Puton the cover.

Note:  Before screwing the lens in or putting on the cover, make sure that the surfaces are free from dust.

When you remove the cover, put it facing down to keep dust out.

Connecting the Camera

For connecting the SMX-12A2x Camera to the computer, use the Power Over Ethernet
(PoE) IEEE 802.3af power supply and two RJ 45 standard Ethernet cables. It has two
Ethernet ports: IN and OUT.

Getting Started: Installing Lens
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LED #1 LED #2 LED #3

Figure 3-1 IN and OUT Ethernet ports of PoE power supply

To connect the camera:
1 Connect one Ethernet cable to the computer and to the IN port of the power supply.

2 Connect another Ethernet cable to the SMX-12A2x camera and to the OUT port of
the power supply.

3 Connect the power supply to the AC outlet.

When the cables are connected to the power supply correctly, the LED #1 and LED #3
will light up green. If the connection is not correct, the LED #2 will flash red.

When all connections are done, LEDs of the Ethernet port of the camera will light up.

Figure 3-2 Ethernet port of the camera

The left LED of the camera Ethernet port represents the video stream from the camera.
When video is running, the LED lights up green. When video is stopped, the LED
switches off.

The right LED of the camera Ethernet port represents the camera connection and data
transferring status. When the camera is connected correctly and connection is Gigabit,
the LED lights up yellow. Otherwise it is switched off.

Getting Started: Connecting the Camera
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Restarting the Camera Driver

Note

Before launching the Camera Application, the camera driver should be restarted.
To restart the camera driver:

Go to Start> Programs> Sumix> SMX12A2 Camera> DRV and run the Restart
SMX12A2 Camera driver command.

Camera driver should be restarted each time after connecting the camera or when the camera work was inter-

rupted. In Windows 7, run the Restart command as administrator.

Itis strongly recommended to stop the camera driver each time before the camera is disconnecter.In Windows 7,
run the Stop command as administrator.

Starting the Application

Note:

After the camera is connected and the driver is restarted, you can open the camera
application. Go to Start> Programs> Sumix> SMX12A2 Camera> SMX12A2 Camera
Application Program.

The application will start with its main window.

In Windows 7, you need to run the camera application as administrator.

The SMX-12A2x camera application consists of the following parts:

@ Main window which contains the main functions. On the top of the main window,
there is an application toolbar:

Getting Started: Restarting the Camera Driver
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uml SMX-12A2 Application =N EER (5

File Device Help

b O BEmim AR MM S @

|Status: OK [SerialMo: 7.7.2.2.2 [700fps  [Zoom:50% [C 2

Figure 3-3 The SMX-12A2x camera application main window

When the video is started, it is shown in the main window. Start the video stream using
the Start button:

b

@ Histogram which reflects all color settings of the camera.
To open the histogram:

Press the h button on the keyboard or select Histogram from the Device menu. Camera
hardware diagram will appear showing signal for different colors.

Min:52 Avg:7299  MaxB6 Delta:35

Figure 3-4 Camera hardware histogram

Click in the window, and the software histogram will appear instead.

Getting Started: Starting the Application
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Min:65 Avgil7,26  Max30 Delta:26

Figure 3-5 Camera histogram

You can also open the raw histogram by pressing Ctrl+h or via the Device > Histogram
RAW menu.

Figure 3-6 Camera Raw histogram
The histogram window is empty when the video is not started.
@ Settings window contains camera settings.

To open the Settings window:

Select Settings from the Device menu or press Alt+s on the keyboard.

Settings ==
.Appliaﬁon General |Color correction I Advanced I Trigger I Staﬁsﬁcl
— Freguency Qutput Mode FrameRate ———
m [~ High speed shutter mode
18,843 fps il
~ Exposure —| [~ Gain — | [ Viewport

53,069 ms 0,000 dB Viewport =i
= - 640540 at 640x270 EHings. .-

[ Presets

=

 InterPacket Delay
o

Qutput data bandwith: |90,540 MBytesec

Figure 3-7 Settings window

Getting Started: Starting the Application
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TUNING GUIDELINES

Initial Settings

Start video from the camera using the Start Video button on the camera application’s
toolbar:

|
The illumination of the camera’s image depends on the values of frequency, exposure,
gain and the image dimensions (resolution).

The recommended initial settings are:

Gain is set to 0 and Exposure slider is in the highest position
Output Mode is set to 8 bit or 8 bits compress if you will view video on display
Viewport size is maximum (Settings box > General tab > Viewport section)

For color camera, Color Mode is set to Bilinear (Settings box > Advanced tab >
Debayer algorithm section)

Frequency is set to the required value depending on the frame rate you want to
achieve: the higher the frequency, the greater the frame rate is.

Histogram is active (Main menu >Device > Histogram is selected or h is pressed)

Min:l Avg:l7?,52 |Maxl0l  |Delta:101

Figure 4-1 Histogram of initial state

For color camera, the Brightness, Contrast, Gamma sliders of the Color Correction
tab are in the central position (their values are 1, 1, 1, respectively). To reset the val-
ues for all sliders at one go, click the Default button. To reset one of them, double-
click its value at the right end of the slider bar

Tuning Light in the Image

To tune illumination, install a lens first (see “Installing Lens” on page 17).

Tuning Guidelines: Initial Settings
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Color Tuning

To tune light in the image:
1 Use maximum diaphragm aperture of your lens.

2 If the Exposure slider is at maximum and more light is needed, decrease frequency
(it will enlarge the exposure interval).

3 Ifillumination is not enough, increase gain using the Gain slider.

Min:37 Avg:113,98 |Maxl79  |Delta:l43

Figure 4-2 Histogram after illumination is tuned

For the SMX-12AC color camera model, you can achieve the best colors of the image.

To tune colors of the image:

1 Go to the Color Correction tab and try to make the histogram as wide as possible
using the Brightness, Contrast and Gamma sliders. For more information on color
correction, see “Color Correction Settings” on page 27.

2 After color correction is done, perform White Balance. Press the White Balance but-
ton.

Avgil74,44 Max255  |Delta:i230

Figure 4-3 Histogram after White Balance is performed

3 You can also improve colors using the Color enhancement slider at the Advanced
tab. To adjust colors, move the slider to the right.

Sensor Settings

Sensor settings are located in the General tab of the Settings window. They are as
follows.

Tuning Guidelines: Color Tuning
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Exposure

Gain

Viewport
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Settings Ex=
.Applicaﬁon General |CD|DI’ correction ] Advanced | Trigger | Statistic |

Frequency Qutput Mode Frame Rate
[~ High speed shutter mode

-] | |[obe = 11,381 fos  Set

Exposure Gain Viewport
87,869 ms 0,582 dB Viewport =
= - 768300 at 768x 18 B

Presets
| =l
InterPacket Delay
"
o
Output data bandwith: (30,540  MByte/sec

Figure 4-4 Sensor settings

This control defines the pixel clock Frequency of the sensor. The lower the Frequency,
the higher maximum possible Exposure time and the less frame rate. This control
defines the Frequency of polling the camera for its image stream.

The camera Exposure parameter defines time for which the sensor is consuming light
energy. Use the Exposure slider to adjust the camera exposure time. The current
exposure time in milliseconds is displayed below the control. This value depends on
viewport height and sensor frequency.

Use the Gain control to change the signal gain of the sensor. Increasing the gain is
reasonable when the light condition is poor and increasing the exposure does not help.

The Viewport is a rectangular area of the sensor on which the image is scanned. It can
have variable size, from full field of view of the sensor to the small area. The smaller
vertical size (in lines) of the viewport, the faster scan process and the higher frame rate.

To change the viewport:
1 Press the Settings button in the Viewport section on the General tab.

2 The Viewport window will open.

Tuning Guidelines: Sensor Settings
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ViewPort ==
Predefined
" 320x180
" 400x360
" 640x540
(+ 768576
" 960x540
 1024x720
~ 1440x300
" 1920x1080
size: x[7e8  v[soo offset: x 788 v[1B

Figure 4-5 Changing viewport

3 You can select one of the predefined viewport options. If the viewport size is smaller
than maximum viewport size, drag the rectangle across the full viewport resolution
area for the viewport window. You will notice how the image in the View Mode win-
dow changes with the movement.

4 Alternatively, you can change values in the following fields:
@ OffsetX, Y fields with coordinates of the top left corner of the rectangle
® Size X, Y fields with coordinates of the bottom right corner of the rectangle
you can also change it by dragging the video image in the Video mode window.
5 Press Apply to save changes.

Output Mode

The camera can transmit raw video data in one of four output modes. Use the drop-
down box of the Output Mode section to switch between camera modes.
Qutput Mode

12 bit
8 bits compress p
10 bits

@ 8 bit - select this option for viewing video on display

@ 8bit compress - this mode provides the highest frame rate

Note:  Before processing 8 bit compressed camera output, make sure that it is decompressed.

@ 10 bit, 12 bit - you can enable these modes for demonstration purposes, e.g. you can
view camera statistics via the Statistics tab in the Settings box.

Tuning Guidelines: Sensor Settings
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Note:
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You can manage frame rate when the video is running. Type in the required value in the
field in the Frame Rate section and press Set. You will not be able to set frame rate
higher or lower than some limits for current viewport size and frequency.

When the High speed shutter mode is checked, the application shows each second
frame of the video stream. It will be useful when camera is running with high
frequencies.

The High speed shutter mode is available only for frequency of 50MHz and higher.

The High speed shutter mode does not work for the 8 bit compress mode.

Color Correction Settings

Mono

These controls are available for the SMX-12A2C color model. The Color correction
settings are conversions used to correct colors and intensity of the image displayed by
the application in 8 bit or 10 bit modes. These are four Lookup Tables (LUTs) that
provide output data for mono (all color components) as well as red, green and blue
color components.

Settings @
.Applicaﬁon General Advanced | Trigger | Statistic |
Mono
Erightness r )i 1,03 Default
Confrast r )i 1,29
Gamma 1 )i 1,39 Set
Red
Brightness )i L03  \white Balance
Confrast r )i 1,29
Gamma | 1,34 set |
Green
Brightness r J' 1,03 (Fl'edeﬁned
+ User
Confrast r )i 1,29 o
Gamma | )i 1,34 ~ 2:1
Blue 41
Brightness r J' 1,03 o
Contrast | | 129 || 1Is-1
Gamma 1 )i L34 || - =1

Figure 4-6 The Color correction settings

Use the sliders of the Mono conversions to change Brightness/Contrast/Gamma for all
R, G and B color components simultaneously. After you move a slider, press the Set
button below the Default button to apply the changes.

Tuning Guidelines: Color Correction Settings
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Red

Green

Blue

Important:

Note:

Note:

Predefined

Note:

Use the sliders of the Red conversions to change Brightness/Contrast/Gamma for the
red component only. After you move a slider, press the Set button below the White
Balance button to apply the changes.

Use the sliders of the Green conversions to change Brightness/Contrast/Gamma for
the green component only. After you move a slider, press the Set button below the
White Balance button to apply the changes.

Use the sliders of the blue conversions to change Brightness/Contrast/Gamma for the
blue component only. After you move a slider, press the Set button below the White
Balance button to apply the changes.

After color correction, you need also to perform white balance using the White Balance button.

To restore defaults of Brightness, Contrast and Gamma, click the Default button.

White Balance changes are not reflected at the Color correction settings window. It influences only the video from
the camera.

Red, Green and Blue conversions are disabled for the SMX-12A2M (monochrome) camera.

The Predefined options allow loading predefined settings of the Mono conversions.
They can be useful for checking quality of the sensor. Select one of the buttons to load a
desired Predefined conversion.

The Predefined settings are not reflected in the Color correction Settings window. It influences only the video from
the camera.

Advanced Settings

Presets

Some settings for advanced users are located at the General tab of the Settings dialog
box: Presets and InterPacket Delay. The rest are at the Advanced tab.

Presets are predefined conversions of 12 bit signal to 8 or 10 bits done by programming
of sensor’s registers. They are available for four operating modes.

Tuning Guidelines: Advanced Settings
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Debayer algorithm

SMX-12A2x Series Gigabit Ethernet Camera User Guide

Presets

|Defau|t j

Default
Alternative
App
LowLight

Figure 4-7 Presets drop-down box

@ Default - provide a relatively good output in usual light conditions
@ Alternative - settings for HDTV with 30 fps
® App - settings from an older application version

® Lowlight - provide a relatively good output in low light conditions.

The InterPacket Delay allows you to set a delay for sending every second frame. This
control is useful when you run the camera via a non-Intel network adapter with which
the best video quality is not guaranteed.

InterPacket Delay
-1

Output data bandwith: (25,712 MByte/sec

Figure 4-8 InterPacket Delay

If you tried all means to improve the image but it still contains broken pixels or
horizontal distortions, move the slider a bit and see if the video from the camera
improves. The field below the slider will show how gigabit ethernet bandwidth value
changes with moving the slider.

There are several color transmission algorithms available by which the Bayer matrix
from the sensor is transformed into a destination stream:

Debayer algorithm Black level
" Mono W Auto
" Bayer 0.600V

" Nearest r
" Bin 2x2

(+ Bilinear

" Adaptive bilinear
" Laplacian

" Preview

Median filter

{+ Disable

i Type 1

i Type 2 =

Figure 4-9 Advanced settings

Tuning Guidelines: Advanced Settings
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Black level

Median filter

® Mono - sensor pixels data is transformed into a monochrome stream

@ Bayer - standard Bayer matrix

Nearest - this is the fastest algorithm that gives the worst, compared to other algo-
rithms, image quality

Bin 2x2 - four adjacent Bayer matrix pixels become one RGB pixel

Bilinear - this a slower algorithm that gives a better quality, the optimal option in
terms of quality and noise sensitivity

@ Adaptive bilinear - improved bilinear algorithm

@ Laplacian - the slowest algorithm that gives the best quality and high noise sensitiv-

ity

Preview - 1:2 decimation (every second pixel is excluded from the image) that gives
a relatively good video output on slow computes.

Black level slider allows changing sensor’s level of black. By default, this value is set
automatically. But when additional tuning is needed, you can uncheck the Auto box
and move the slider up or down to improve the image. However, in most of the cases, it
is recommended to change brightness instead (see “Color Correction Settings” on page 27).

Median filter turns on pixel averaging. The brightness of every single pixel becomes
affected by the brightness of its neighbor pixels and the whole image becomes
smoother.

There are two types of the hardware median filter:

® Median Filter Type 0 - reduces speckle noise and salt and pepper noise.

® Median Filter Type 1 - preserves edges and is useful when edge blurring is unde-
sirable.

Hardware gamma correction

Check the Enable gamma correction box if you want the camera to perform gamma
correction on the hardware level.

Tuning Guidelines: Advanced Settings
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Color Enhancement

White Balance
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Hardware gamma correction

Frame wait timeout

5 sec Set

Color enhancement
' 1l
1,000

White balance

Auto | Lock | Disable|

Figure 4-10 Advanced settings

However, in most of the cases, itis recommended to use the Gamma sliders in the Color
correction tab (see “Color Correction Settings” on page 27).

Frame wait timeout allows you to set a time interval in seconds during which the
application will wait for an external triggering pulse. It is needed for grabbing frames
triggered by an external hardware. There are also other settings related to trigger that
can be edited via the application interface (see “Trigger Settings” on page 32). For
instruction how to use Hirose trigger with the camera, see “External Trigger” on page 45.

Use this slider to improve colors by means of hardware without loss in frame rate. By
default, the slider is in the central position. Moving it to the right results in color
enhancement. With leftmost slider position, the image becomes monochrome.

This control is available for the SMX-12A2C color model. By default, white balance is set
automatically for each frame on the hardware level. If you are not satisfied with the
result, you can adjust it using a white sheet of paper and then apply it for all subsequent
frames.

To adjust white balance:

1 Put a white sheet of paper or a white object in front of the camera and focus the lens.
2 Make sure auto white balance is enabled (press Auto).

3 Press Lock.

Press the Disable button if you do not want to balance white, e.g. when you perform
color calibration.

Software Image Correction

Software image correction section allows adjusting Hue, Lightness and Saturation of
the image on the software level. By default, these controls are disabled. To enable the
Hue, Lightness and Saturation sliders, select HSL from the drop-down list.

Tuning Guidelines: Advanced Settings
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Software image correction

Hue r J' 0,0 HSL -
Lightless 1 | 0,50 E
Saturation r J' 1,00 Mairx

Figure 4-11 Enabling Hue, Lightness and Saturation sliders

The Matrix option from the drop-down box allows adjusting colors of the video stream
using a calibration file (see “Color Calibration” on page 35).

Trigger Settings

You can initiate video capturing by applying a triggering pulse to the camera. The
External input controls at the Trigger tab allow you to monitor input signals sent to
the camera via the trigger connector. For more information about connector pinouts
and for instructions on how to prepare the connector for use with the camera, see

“External Trigger” on page 45.

Settings @

.Applicaﬁon ] General ] Color correction | Advanced ~Trigger |Stah'sh'c |

External trigger
External input
[v¥ Enable external syncronization
|v Enable see status
[V External inputl status:
[~ External input2 status

External output
[v¥ Enable general purpose output for OUT1
" High level i Low level

[v¥ Enable general purpose output for OUT2
" High level i Low level

Figure 4-12 Trigger Settings

@ Enable external synchronization - after an external equipment has been con-
nected to the camera and a triggering pulse has been applied, check this box to stop
the video stream and to start capturing a frame

® Enable see status - check this box if you want to see if a triggering pulse has been
applied to the camera via connector input 1 or input 2:

@ External input1 status - the box checked means that an external pulse has been
applied to the camera via input 1

@ External input2 status - the box checked means that an external pulse has been
applied to the camera via input 2

Tuning Guidelines: Trigger Settings
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Set also frame wait timeout at the Advanced tab (see “Frame wait timeout” on page 31).

The External output controls will be useful if you program the camera to send signals
of high or low level to other software or equipment. External outputs 1 and 2 in this
mode will operate as general purpose outputs (GPO).

Statistic Settings

The Statistic tab of the Settings box shows information about data transmission from
the camera. If you suspect camera malfunction, check the statistics and/or send a
screenshot to Sumix support (male to camera@sumix.com).

Settings @

' Application ] General ] Color correction | Advanced | Trigger Statistic |
Information

1sec hd

Packet count ’W Interval ’1?,0847 sec
Packet lost ’D— Speed ’16,? Mbytes sec
Packet errors ’D— Speed ’W Mbits/sec
Frame count ’144— Driver fps [8,429

Frame resync |0 Camera fps  |8,428

Frame user ’144— User fps ’8,4297

Control packet send [0
Control packet recv [0
Control packet error |0

Figure 4-13 Statistic Settings

From the drop-down box, select a statistics update interval. If you want to reset the data
shown in the fields, press Reset.

Tuning Guidelines: Statistic Settings
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COLOR CALIBRATION

The SMX-12A2x camera software allows you to calibrate colors using a color rendition
chart. You can create calibration files for different light conditions and then apply them
depending on camera location.

Calibration Procedure

Before calibration, prepare the following:
1 Install an IR-cut filter and lens on the camera.
2 Puta color rendition chart in front of the camera.

Note:  Without an IR-cut filter, color calibration will not perform correctly.

To calibrate colors:

1 Start video from the camera.

2 Disable auto white balance, otherwise calibration will not perform correctly:
a. Press Alt+s to open the Settings dialog box.
b. Click the Advanced tab.
c. Go to the White Balance section and press Disable.

3 Set the maximum viewport size (Settings > General > Viewport).

4 Adjust focus and image like it is shown below. Decrease zoom so that the image fits
the application window:

Color Calibration: Calibration Procedure



SMX-12A2x Series Gigabit Ethernet Camera User Guide

== SMX-1242 Application |_.TI'?._ e

File Device Help

PO BmEEsm Q-8 (LA S S

Status: OK  SerialMo: 7.2.2.2.7 880fps  Zoom: 50% |CPU load: 12%

Figure 5-1 Camera shooting the rendition chart

5 Go to the Advanced tab of the Settings window and press Calibrate in the bottom
right corner of the window. The drop-down box below the Calibrate button should
be set to None.

Mone hd

Default

Figure 5-2 The Calibrate button of the Advanced Settings

6 The Color Calibration window will open.

Color Calibration: Calibration Procedure
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Celer calibration

Please select color table Load calbration Table |

Save caibration Table |

Make calibration 1

[T Use matric Jud (slse 3x3)

Real Colors
Corected Colors

Data Colors

Figure 5-3 Color Calibration window

7 Resize the grid so that each square is placed within each color square of the chart.
Use the controls with arrows.

Coler calibrabion

Please select color table Load calibration Table |

Save calfration Tabie |

I™ Use matrix e (else 33)

Reasl Colors.
Corrected Colors |
Data Colors Apply table |

Figure 5-4 Color Calibration: resizing the grid

8 Press the Make calibration button.

9 After the calibration is finished, press the Send calibration info to application but-
ton.

Color Calibration: Calibration Procedure



SMX-12A2x Series Gigabit Ethernet Camera User Guide

Using Calibration Results

When calibation is done, its results can be used for color correction of the video from
the camera.

To use the calibration results:
1 Open the Settings window, the Advanced tab.
2 Choose Matrix from the drop-down box in the Software image correction section.

Software image correction

Hue r J' 0.0 Matrix hd
Lightless J' 1.0
Saturation | | 1.0 Matrix

Figure 5-5 The Camera Color Calibration use

3 The calibration results will be applied to the current image from the camera.

Note:  Iflight conditions change, you need to calibrate colors again.

Color Calibration: Using Calibration Results



CAPTURING

Capturing Single Frames

To capture and save a single frame:

1 Tune video from the camera (see “Tuning Guidelines” on page 29).

2 Click the File menu and select the Save Frame command or press F2. You can also

click (=1 in the toolbar.

Frame will be saved as a .BMP file in the directory defined in Settings (see “Saving
Options” on page 42).

To copy a frame to buffer:

Click the File menu and select the Copy Frame command or press Ctrl+c. You can also

click |§i] in the toolbar.

Note:  The SMX-12A2x application saves frame as .BMP file with color depth of 8 bits only.

Saving Video Files

To save video in *.AVI files:
1 Tune video from the camera (see “Tuning Guidelines” on page 29).

2 Click the File menu and select the Save AVI Vldeo command or press F3. You can

also click E in the toolbar.

Video will be saved as an .AVI file in the directory defined in Settings (see “Saving
Options” on page 42).

To save raw video:

1 Tune video from the camera (see “Tuning Guidelines” on page 29).

2 Click the File menu and select the Save AVI Vldeo command or press F3. You can

also click = in the toolbar.

Video will be saved as a .RAW file in the directory defined in Settings (see “Saving
Options” on page 42).

Capturing: Capturing Single Frames
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SMX12A2 Viewer and Converter

The SMX-12A2x Viewer and Converter application allows viewing and adjusting of raw
video files, mainly 10 bit or 12 bit, and then converting them to 8 bit .AVI format.

To open the converter application:

Go to Start> All Programs> Sumix> SMX12A2 Camera and select SMX12A2 RAW to
AVI Convertor.

. Startup
J Sumix
J Interferometric Surface Inspection
J SMEK-10Mx USB2.0 Camera 5
J SME-11Mx USB2.0 Camera
J SMX12A2 Camera
= SM¥12A2 Camera Application Pr 3
E SMX12A2 Camera Datasheet
&5 SMX1242 RAW to AV Convertor|
[Z} SMX12A2 User Guide
5 Uninstall SMX1242 Camera Softy
. APT
. DRV -

4 Back

| |Search programs and files 2 |

Convertor interface and its controls are similar to those of the camera application.

To open a raw video file recorded in the SMX-12A2x camera application:
1 Go to the File menu and select Open RAW file.

2 The first video frame will open in the convertor window.

You can adjust and correct video or video frame in the convertor in the same way and
using the same controls as in the camera application.

To adjust raw video/video frame:
1 Pressthe Startvideo P button in the toolbar if you want to adjust the whole video.

2 Press the Next frame + button in the toolbar to scroll to frame you want to adjust.

3 Open histogram box to see how it is changed with your adjustment. Press Alt+h on
the keyboard.

istogrem

Frame histogram:

”\f’ilu, . II ' I‘*’ut/‘"lu-‘ D

Minsh AvgS238 MaciZR  Demaz23 Min2d  Avg2iS70 Maecill  Deafnn 5

Figure 6-1 Convertor histogram

Capturing: Saving Video Files
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Left part of the histogram is for frame, right part is for video.
4 Click Alt+s to open the Setting dialog box.

5 Select a Debayer algorithm option you want to apply to the video.

Settings
Working directory
|C:\,Program Files\Sumix\SMX 1242 g@
Software 8bit image correction
Red r )i 1,23  |Enable -
E=n . i 053 White balance
Blue r )i 1,22

Default

Hue r )i -5,0
Lightless 1 J' 1,53
Saturation r )i 1,00

Debayer algorithm
" Mono

" Bayer

" Nearest

" Bin 2x2

(+ Bilinear

" Adaptive bilinear
" Laplacian

" Preview

Figure 6-2 Selecting Debayer algorithm options

6 Now you can correct colors in 10 or 12 bit videos using the right half of the Settings
box.

Lookup table for 1012 bit raw video

Brightness T J' 0,96
Contrast )i 1,01 Default
Gamma | J' 1,40
[ RAW Color correction  White Balance Default |
Red

Brightness i 1,00
Contrast | J' 1,00
Gamma | J' 0,91
Green

Brightness T J' 1,00
Contrast | J' 1,00
Gamma | J' 1,00
Blue

Brightness T J' 1,00
Contrast | J' 1,00
Gamma | J' 1,00

Figure 6-3 Color correction controls

Check the RAW Color correction box to correct colors for red, green or blue color
components. For more information on color correction, see “Color Correction Settings” on

page 27.

Capturing: Saving Video Files
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7 Perform software image correction using the controls in the left part of the Settings
box. This can be done for 8 bit raw video as well.

After the raw video has been adjusted, you can save it in .AVI format.

To save raw video in .AVI format:
1 Go to the File menu and select Save AVI file or press F2.
2 The video will be saved in the directory defined in settings:

Working directory
|C:\,Program Files\Sumix\sMx 12424 g@

Figure 6-4 Directory for saving converted files

3 The notification will appear after conversion.

Message

Convert from 'C\Users\Igor\Desktop\VIDEO_11.RAW' to 'C:\Program
Files\Sumix\SMX12A24VIDEC_0002-PART-0000.AVT' daone,

You can also save raw frames as .BMP file or copy them to buffer.
To save a frame / copy a frame to buffer:

Go to the File menu and select Save Frame / Copy Frame.

Saving Options

To modify saving options:
1 Open the Settings box by pressing Alt+s and select the Advanced tad.
2 Set the following:

Settings @
Application | General ] Color correction | Advanced | Trigger | Statistic |
Working directory
|C:\JJsers\,Igor\,Deskhop\ g@
Save Video Memory buffers for video capture
[ Limit video saving with ESC key Buffer pool size, MB: ’15—

Limit video save to |0 frames Buffer pool count: 32

Set

Figure 6-5 Settings for saving video files

Capturing: Saving Options
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Working directory - define the folder where videos or frames will be saved, or leave
the default one

Limit video saving with ESC key - if this box is checked, press the ESC button to
stop video stream being saved after launching the Save video command

Limit video save to - saved video will contain the number of frames specified in the
field

Buffer pool size, MB - size of operative memory buffers that will be reserved for
saved video files

Buffer pool count - number of operative memory buffers that will be used for saved
video files

Capturing: Saving Options
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Capturing: Saving Options



EXTERNAL TRIGGER

This chapter describes how to use a Hirose trigger connector and cable with the SMX-
12A2x camera. Hirose trigger connector is included in the standard camera kit. Since a
cable is not included in the standard connector package, this document will guide on
how to use the connector with a cable. For more information on trigger settings that
can be configured in the camera application, see “Trigger Settings” on page 32.

Connector Pinout

The following table explains layout of trigger pins..

Pin Number Signal
1 External trigger input or GPI 1
2 Frame start pulse output or GPO 1
3 External power supply (+5V)
4 GeneralPurposelnput 2
5 Inverted frame start pulse or GPO 2
6 Common (Ground)

Figure 7-1 Camera Connector View, as mounted on the camera

Note:  Ifyou connect the camera to an external power supply via the trigger connector instead of PoE adapter, you can
achieve better quality of video output.

Powering via External Trigger

Powering the camera via the Hirose trigger is more reliable than via the PoE power

supply. It is safer for both the camera and the net card and is more reliable for data
transfer.

External Trigger: Connector Pinout
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To power the camera via the external trigger, connect pin 3 of the trigger to a stabilized
power source 5 V/1 A. Then connect pin 6 to a ground.

Warning:  Simultaneous use of the Hirose trigger and PoE supply for powering the camera is not recommended.

Soldering of Connector with Cable

Prepare a standard (6-core) cable with already opened contacts for soldering with the
connector.

=

Figure 7-2 A cable for soldering with the connector

Prepare a tweezers-like tool for the connector assembling.

External Trigger: Soldering of Connector with Cable
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Figure 7-3 Tweezers tool for the connector modifying

Unscrew the rear part of the connector.

Main part of
the
connector

D (]

Figure 7-4 The rear part and the main part of the connector

Use tweezers and remove it from the main part in the following way:

1 Fix the inner part of the connector with tweezers.

Rear part of the
connector

External Trigger: Soldering of Connector with Cable
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S

Figure 7-5 Fixing of the inner part of the connector with tweezers

2 Unscrew the rear part of the connector with fingers clockwise.

External Trigger: Soldering of Connector with Cable
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Figure 7-6 Unscrewing of the rear part of the connector

External Trigger: Soldering of Connector with Cable
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3 Remove the rear part of the connector from the main part.

(>

Figure 7-7 Removing of the rear part of the connector from the main part

Unscrew the inner part of the connector:

Inner part
of the
connector

Figure 7-8 The inner part and the main part of the connector

To unscrew, perform the following steps:

1 Hold the main part of the connector with your fingers.

External Trigger: Soldering of Connector with Cable

Main part of
the
connector

O | )0
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Figure 7-9 Gripping the main part of the connector with fingers

2 Fix the inner part of the connector with tweezers (see Figure 7-5 Fixing of the inner
part of the connector with tweezers).

3 Rotate tweezers counterclockwise.

External Trigger: Soldering of Connector with Cable
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Figure 7-10 Unscrewing the inner part of the Connector from the main part

4 Remove the inner part of the connector from the main part.

External Trigger: Soldering of Connector with Cable
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23

Figure 7-11 Removing the inner part of the connector from the main part

As a result, all connector parts will be disassembled:

O )00 (0

Figure 7-12 All parts of the connector are disassembled

Insert a cable into the rear part of the connector.

External Trigger: Soldering of Connector with Cable
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L) 0 [[) ==

Figure 7-13 Inserting of a cable in the rear part of the connector

Then insert it into the main part.

(I TN =

Figure 7-14 Inserting of a cable in the main part of the connector

When a cable is inserted into the rear part and the main part correspondingly, solder
each pin of the connector with opened contacts of a cable according to the layout (see
“Connector Pinout” on page 45) and your specific needs:

31 i m—

Pins of the Opened contacts
connector for of a cable for sol-
soldering dering

Figure 7-15 Inserting and soldering of a cable to the inner part of the connector

External Trigger: Soldering of Connector with Cable
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Please note that each pin is marked with a number according to the pin layout (see
“Connector Pinout” on page 45). The pins numbering is located at the internal side of the
inner part of the connector.

Figure 7-16 Connector pinout outlook

Note also that direction of pin numbering is done clockwise starting from the key at the
upper edge of the inner part of the connector.

Key: the start point of pin num-

bering
~ Shows the direction of pin
numberin
é@(}] 9
O 39?

Figure 7-17 The pin numbering direction

When the soldering is done, insert the inner part of the connector in the main part.

External Trigger: Soldering of Connector with Cable
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Figure 7-18 Inserting of the inner part of the connector in the main part

Screw in the inner part of the connector in the following way:

1 Fix the inner part of the connector with tweezers (see Figure 7-5 Fixing of the inner
part of the connector with tweezers).

2 Hold the main part of the connector with fingers.

Figure 7-19 Gripping of the main part of the connector with fingers

3 Screw the main part of the connector in counterclockwise.

External Trigger: Soldering of Connector with Cable
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Figure 7-20 Screwing the inner part of the connector in

Insert the main part of the connector into the rear part.

Figure 7-21 Inserting of the main part of the connector into the rear

Screw the rear part in using tweezers in the following way:

1 Fix the inner part of the connector with tweezers (see Figure 7-5 Fixing of the inner
part of the connector with tweezers).

2 Screw the rear part of the connector in with your fingers counterclockwise.

External Trigger: Soldering of Connector with Cable
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®

Figure 7-22 Screwing of the rear part of the connector in to the main part

Connector is ready to be used.

Figure 7-23 Soldered connector with a cable

External Trigger: Soldering of Connector with Cable



USE OF ACCESSORIES

SMX-12A2x Series cameras can be supplied with the following accessories:
1. C-mount adapter

2. C-mount adapter with IR-cut filter

3. Tripod adapter

This chapter will show you how to use the cameras with adapters.

Using C-mount Adapter with IR-cut Filter

The SMX-12A2Cx Series cameras can be a C-mount (with the adapter/adapter with filter)
or a CS-mount (without the adapter/adapter with filter).

IR-cut Filter Characteristics

C-mount

The IR-cut filter provided with the camera has the following characteristics:
® Diameter = 20mm

® Thickness =2 mm

In this case, the camera is used with the C-mount adapter or with the C-mount adapter
with IR-cut filter:

Using Adapter with Color Cameras. Since the SMX-12A2C color cameras are sensitive
to IR-light, use the C-mount adapter with IR-cut filter for the color camera models to
make colors of the image more realistic.

Many light sources, including the sun, emit infrared light, so the color camera in daylight
will see a significant amount of infrared light without the IR-cut filter. As a result,
strange, non-realistic colors appear.

Another reason for using the IR-cut filter is the limited color correction for many lenses.
that have different depth of focus for the visible and infrared spectrum. The IR-cut filter
cuts away a significant amount of the overall collected light and thereby affects the
sensitivity in a negative way. In general, color cameras are one factor less sensitive
compared to monochrome (depending on the sensor). This is primarily due to the IR-cut
filter.

Using Adapter with Monochrome Cameras. SMX-12A2M monochrome cameras are
more sensitive to infrared light than color models. Using the cameras in the
environment rich for infrared light may result in highlighted images. To avoid this effect,
use the C-mount adapter with IR-cut filter for monochrome cameras.

Use of Accessories
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CS-mount

In this case, the camera is used without both C-mount adapter and C-mount adapter
with IR-cut filter.

Converting the Camera from CS-mount to C-mount or from C-mount to CS-mount

® To use the SMX-12A2x camera as C-mount, screw the C-mount adapter/C-mount
adapter with IR-cut filter in.

® To use the SMX-12A2x camera as CS-mount, screw the C-mount adapter/C-mount
adapter with IR-cut filter out.

Note:  Itis recommended to screw in (as well as screwing out) the C-mount adapter/C-mount adapter with IR-cut filter,

lens or the camera's cover when the camera is facing down or when the camera is in horizontal position - to pre-
vent the sensor contamination.

Using Tripod Adapter

To put the tripod adapter on the camera:

1 Loosen the screw of the adapter.

2 Putthe Tripod adapter on the camera. Locate the tripod on the camera.
To remove the tripod adapter from the camera:

1 Loosen the screw of the adapter.

2 Remove it from the camera.

Use of Accessories
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HOw TO WATCH
UNCOMPRESSED MOVIE
ON FULL SPEED

The SMX-12A2 Series camera and its software allow saving video with speed up to 60
fps. Most of common video players can not run such high-speed video. To watch the full
speed video with its real speed, use special applications.

Below is an example of using such application - the VirtualDub.

VirtualDub is an open source software which can be downloaded free of charge. See its home page http://
www.virtualdub.org/ for more details.

To run VirtualDub:

Browse to the folder where it was saved and run VirtualDub.exe.

J VirtualDub-1.7.6 =)<
File  Edit Miew Favorites Tools  Help -:,"
e Back - </ Lﬁt /'._\ Search li.- Folders v

Address |ll'3 Ci\Documents and SettingsiAdministratoriDeskioplyirtualDub-1.7.6 |:I Go

File and Folder Tasks kS = aviprowy '_'J plugins
1

@ Rename this file

,_& Move this file Dy copying

f| auxsetup

[P} Copy this file LSl irtuslDub Setup Lty TgeKB
& Publish this file ta the veb .

(2] E-mail this file

¥ Delete this file

wiswrink. dl

1.5.10.1 1

E YirtualDub cefmmand-line drive..,

b

Other Places

) Desktop

YirtualDub server communicati, .,

wiicrdry dil P wdremote. dll
1,001 ‘% 1.5.10.1
YirtualDub installable video co.,. AvIFile-to-virtualDubFramese. ,,

. WirtualDub i <

I|_':'| My Docurnents Compiled HTML Help file }':m L:ttﬂf?m@

|5) Shared Documents 231 KB d : ——
Iy Computer

jj ¥ P VirtualDub, vdi

&) My Network Places DI File

195 KB

Details ¥

To open a video file in VirtualDub window:
1 Click File and select Open video file:

How to Watch Uncompressed Movie on Full Speed
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B VirtualDub 1.7.6 (build 28292/release) by Avery Lee (==
File Edit Yiew Go Video Audioc Options Tools Help
Open video file... Chrl+O
Expork 3
Load processing settings... Chrl+L
Save processing setkings... Chrl+5
Capture AVL..,
Run scripk...
Job contral... F4
1 Di\GigEOFpsismix-12azZ-video-60fps, avi
2 D\ EigEE0Fps| 2, AY]
3 D\ GEigEEOFps|E. AV
4 DniMewvideo | Milk-1 IMSCIE), avi
it |
= |
]

.J|/£|/,J J~J|w|w|,1|e‘i.,|&|g|é| ‘_|_.| Frame O

Select a file for processing,

2 Browse for the captured video file which was saved.

3 Click the Output Playback button and wait till the video will reach the end. This
video will be slow because the file is being cashed by the application:

How to Watch Uncompressed Movie on Full Speed
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&H virtualDub 1.7.6 - [smx-12a2c-candies1-color.avi] E]@

File Edit Yiew Go Wdeo Audio Options Tools Help

To 15 20 %5 30 3 4 & 0 %5 8 6
4 ,Q | ]| 1| o | | | | = | Frame 0000000001 K]

Oukput playback] Starts preview of processed oukput, | /A

4 When the first playback is finished, click the Start button (or press Ctrl+Left Arrow)
to return to the first frame:

How to Watch Uncompressed Movie on Full Speed
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&H virtualDub 1.7.6 - [smx-12a2c-candies1-color.avi] E]@
File Edit Yiew Go Wdeo Audio Options Tools Help

6 5 1ofs a0 % B FH 40 45 s 5 om0 &5 o5 o0 &5 W A
il o] 1| | | & | & | <[ | Frame 39 (00003 960] K]

[TEtart] Move to the first frame. |

5 Now the video is ready for the normal playback. Click the Output Playback button
to watch it.

Note:  Each time when video file is opened, the first Output Playback will be slow.

How to Watch Uncompressed Movie on Full Speed



HOW TO DETERMINE
(GIGABIT ETHERNET
CONNECTION

The SMX-12A2x Series cameras have the Gigabit Ethernet interface which requires

Gigabit Ethernet Adapter.

To determine whether your computer has a Gigabit Ethernet Adapter and whether

it works properly:

1 Open the Device Manager window.

2 Inthe Device Manager tree, find and expand the Network Adapters item:

=) Device Manager

REx]

File Action \Miew Help

-= [ 5SS 2 a

B, PC556411137441

: Batteries
+ iy Computer
[+] “ag@ Disk drives
H § Display adapters
b DVD/CD-ROM drives
[+-{#8 Human Interface Devices
[+-4=% IDE ATA/ATAPI controllers
[+|-&5 IEEE 1394 Bus host controllers
| -8 Imaging devices
‘@ Keyboards

- [7) Mice and other pointing devices

3] Modems
3] Monitors

-8 Intel(R) PRO/1000 PL Network Connection
n Intel(R) PRO/Wireless 3945ABG Network Connection
] #% Processors
[+ ;!, Secure Digital host controllers
=@, Sound, video and game controllers

I

If your computer has Gigabit Ethernet Adapter, it will be displayed in tree:

® The adapter name contains “Gigabit Ethernet”:

How to Determine Gigabit Ethernet Connection
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Device Manager

File  Action Wiew Help

0 B ES 2 A =R

JOS5IK

g Computer

g Disk drives

§ Display adapters

Lk DVD{CD-ROM drives

1= Floppy disk controllers
& Floppy disk drives

=) IDE ATAJATAPT controllers
=8 Imaging devices

“zp Keyboards

3 Mice and other pointing devices %

- Monitors
E& Metwork adapters ’

Gigabit: Ethernet Adapter
ES InteliR) PROJ100 YE Metwork Connection
5 Ports (COM & LPT)
ﬂ Processars
@%l SCST and RAID controllers

@ The adapter name contains “1000”:

"g, rome—— iﬂnﬂger

=13 |

File  Action View Help

- W EFES 2 8 =B

g PC556411137441

] Batteries

W Computer

‘ag# Disk drives

§ Display adapters

b DVD/CD-ROM drives

|-{#8 Human Interface Devices

[+ IDE ATA/ATAPI controllers

[+ & IEEE 1394 Bus host contrallers

: =8 Imaging devices

‘2 Keyboards

"’:j Mice and other pointing devices
Modems
Monitars

HE Metwork adapters

[+

m

B3 PRO/100C
- E8 Intel(R) PRO/Wirele
ﬁ Processors
;!, Secure Digital host controllers
1 @a Sound, video and game controllers

[+

v/

3 Right-click the adapter and select Properties:

How to Determine Gigabit Ethernet Connection
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r.% Device Manager Q@

File Action View Help

-= B HFS @2 8 =®Ba

@) PC556411137441 IA]
| Q Batteries )
B :‘ Computer
[+ -g# Disk drives
] § Display adapters
[/, DVD/CD-ROM drives
[+ Human Interface Devices
[+]-{=% IDE ATA/ATAPI controllers
[+-& IEEE 1394 Bus host controllers
38 Imaging devices
&p Keyboards
J Mice and other pointing devices
| a, Modems
] § Monitors
[=|- E& Metwork adapters
-H8 1394 Met Adapter #2
8 Intel{R) PRO/1000 PL Netw —
BB Intel(R) PRO/Wireless 3g4f  UPdate Driver...
[+ %8 Processors Disable
X Secure Digital host controllers Uninstall

[+ 0 Sound, video and game conh’o: Scan for hardware changes |‘L|

Opens property sheet for the current seleél

Properties

4 In the Network Connection Properties dialog box that will open, select the
Advanced tab and in the Property list, select Link Speed & Duplex:

Intel(R) PRO/1000 PL Network Connection Properties

| General | Advanced | Driver || Details || Resources || 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 value
on the right.

Property: Value:
Adaptive Inter-Frame Spacing Auto Detect LI
Enable PME

Flow Control

Gigabit Master Slave Mode
Intemupt Moderation Rate

Log Link State Event
(Offload Receive IP Checksum
(Offload Receive TCP Checksum
(Offload Transmit IP Checksum
(Offload Transmit TCP Checksum
Qo5 Packet Tagging

Receive Descriptors M

[ ok ][ cance |

5 Inthe Value drop-down menu, select a 1000 Mbps value:

How to Determine Gigabit Ethernet Connection
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Intel(R) PRO/1000 PL Network Connection Properties

Geneml| Advanced |Dri\rer Details | Resources | 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 value

on the right.

Property: Value:

Adaptive Inter-Frame Spacing ~ Auto Detect

Enable PME T00Mbps/Full Duplex
Flow Cortral 100Mbps/Half Dupl
Gigabit Master Slave Mode 10Mb DJ,F T |p
Intermupt Moderation Rate meDSIHLIH DUD|
Link Speed & Duplesx Ao bt P
Locally Administered Address

Log Link State Event

(Offload Receive IP Checksum
(Offload Receive TCP Checksum
(Offload Transmit IP Checksum
(Offload Transmit TCP Checksum

Qo5 Packet Tagging

Receive Descriptors M

[ ok ][ cance |

Note:  If none of described above matches your Network Adapters, we recommend that you update it to suit the require-

ments.

How to Determine Gigabit Ethernet Connection
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