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1 INTRODUCTION

1. INTRODUCTION

High-speed meets high resolution.

This high-speed 12 bit CMOS camera series incorporates advanced
CMOS and electronics technology. It is perfectly suited for high-
speed camera applications such as material testing, offboard crash
and sled or impact tests or super slow motion movie clips. The
camera systems feature also a variety of trigger options to cover all
off-board and on-board applications required by the automotive
industry.

The camera’s main features are:

| poodimaxco1 | poo.imaxcsd | pooimaxcss |

Max'm‘zgxreel)”'“t'm 1296 x1024 1920 x 1440 2016 x 2016

Maximum speed
@full resolution (fps)

3086 1603 1102

12 bit dynamic range

Color or monochrome image sensor versions available
Correlated Double Imaging for superior image quality
Exposure time range 1.5 ps - 40 ms

Integrated image memory (RAM 9 GB)

Double shutter operation (optional)

Gigabit Ethernet (GigE) data interface

HD-SDI video output

Multiple trigger interface

IRIG-B (unmodulated) from BO0O to BO07 and B120 to B127

Example areas of application

e automotive crash tests e hydrodynamics
¢ high-speed particle image o fuel injection
velocimetry (PIV) e combustion imaging
e short time physics e semiconductor quality
e spray analysis control
e material testing o fast events in nature and
o tensile tests industry
e airbag inflation e super slow motion movie
o fast flow visualization clips

e ballistics
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1.1 INTENDED USE

This camera system is designed for use by technicians, engineers
and scientists. It is a scientific measuring instrument, which provides
images. It is suited for applications with acceleration forces of up to
150G. The camera may only be used according to the instructions of
this manual. Provisions, limitations and operating conditions stated in
this manual must be respected. Unauthorized modifications or
alterations of the device are forbidden for safety reasons.

1.2 REASONABLE FORESEEABLE MISUSE

Overstress: It is not allowed to use the camera for applications with
acceleration forces higher than 150G.

Temperature: 1t is not allowed to use the camera beyond the
specified temperature range.

Use of lenses during onboard tests: only special C-mount lenses
(for high-G applications) are permitted. F-mount lenses must not be
used.

Accessories: It is not allowed to use the PCO Accessories for HighG
applications. The Extension box and the breakout cable must not
be used for high-G applications.

Open: opening the camera voids warranty.

6 PCO.



2 SAFETY INSTRUCTIONS

2. SAFETY INSTRUCTIONS

NOTICE

NOTICE

NOTICE

NOTICE

NOTICE

NOTICE

Read the safety instructions completely.

DAMAGED POWER CABLE OR POWER PLUG
Danger to life due to electrical shock!
= Each time the camera is used, check the power cable for
damage.

ELECTRIC SHOCK WARNING DUE TO VOLTAGE PARTS INSIDE
Risk of injury due to electrical shock!
= Never slide any items through slits or holes into the camera.

MOISTURE
Risk of injury due to electric shock if moisture enters the camera.
= To avoid the risk of water condensation, protect the camera
against extreme changes of ambient temperature.

TRIPPING HAZARD
Risk of injury from tripping over loose cables.
= Never position the cable in a way that it could become a
tripping hazard.

HUMIDITY, DUST OR RADIATION
Humidity, dust or x-rays could damage the camera.
= Never operate the camera in humid or dusty environments
or in places with high level of x-ray radiation.

SHOCK & VIBRATION
To avoid damaging the camera it must be firmly mounted and
protected against strong shocks or vibrations.

= Use the camera's mounting threads to secure it.

LENS MOUNTING
Do not force the lens onto the camera.
= To protect the lens connector thread from damage, screw
in the lens gently to avoid thread damage.

LIQUIDS DAMAGE CAMERA
If liquids have penetrated the device.
= Switch the camera off immediately, detach it from power and
contact PCO's customer support.

DAMAGED CAMERA HOUSING
If the camera has been dropped or the body is damaged.
= Switch the camera off immediately, detach it from power and
contact PCO's customer support.

IF CAMERA IS NOT WORKING PROPERLY
In case all actions following this manual to get the camera working
properly were unsuccessful.
= Switch the camera off immediately, detach it from power and
contact PCO's customer support.
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3. SYSTEM COMPONENTS

The camera system includes the following parts.

Camera

F-mount + C-mount (exchangeable) optical connection

Rear Panel Connections (see A1.2)

e Battery / Lens Controller
e LEDs indicate camera status
e Lemo Connector (Power - GigE - Trigger — Sync In/out — Stat out)

Breakout cable

RJ45 Cat6, BNC Sync In, BNC Trig In, XLR power
see chapter A3.1

Extension Box (optional)
see chapter A3.2

Power Supply
In: 100-240V AC 50-60Hz, 1.4A max. Out: 24V DC 2.71A

Power Cord
Standard IEC13 connector

Digital Camera Tools (USB flash drive content)

Camware: software for camera control & image acquisition
Manuals

Driver & tools

Software development kit (SDK) & demo programs in C and C++

8 PCO.



4 INSTALLATION

4. INSTALLATION

You will find all necessary files on the accompanying USB flash drive.
You may also download the latest versions of our software, camera
driver and third party software drivers from our website.

Minimum system requirements:

Clock speed > 2.4 GHz (Intel Core i7)

RAM 4 GB

Windows 7 or higher (no server version)

Full-HD display

Gigabit Ethernet GigE (1000 Mbps network interface card)

4.1 NVIDIA CUDA DRIVER

e 0 Update your NVIDIA driver for Camware 4. In case of an old driver
version GPU Processing will not work and therefore slow image

= .‘E processing.

Camera Properties (Expe

Camera Camera 1 (pco.dimax HD+) Convert Contrel Color LS

Check if GPU Processing is activated %having

ColrBalance | Fios confy Convated RGE Hin a look into the Proc config settings in the
9 p— N Convert Control window @ (see Convert
on o O Control chapter 6.3.8).
Fast peo debayering Denoise Adaptiv O
Color Refine Filter Sharpen
on O on O

Swap Display Swap Size

If GPU Processing is disabled and shown grayed, update your
NVIDIA driver or check the website of the computer manufacturer for
graphic card driver updates. Your NVIDIA driver version must be at
least 333.11 or higher.

9 PCO.



4.2 GIGE DRIVER

NOTE
If installer fails, use
uninstaller, remove all

old files and then try
again.

meg\ge Setup V4.0.0.00 - peo ag

pco L] GigE driver installation

Welcome to the pco gige Setup Wizard

Itis recommended that you close all other applications,

Click "Next'to corttinue.

<Back

pco.software

& peo.gigeG2 Setup: Completed

pco.

Completed

‘This wizard will guide you through pco gige installation process.

especially all file handiing applications like ‘Bxplorer’, TotalCommander', etc!

DO NOT START THE INSTALLATION FROM A NETWORK DRIVE!

Next > Cancel < Back

GIgE driver installation

First install the PCO GigE driver to your computer, from the attached
usb flash drive or from the PCO website www.pco.de.

Before installing, you have to remove previously installed GigE
driver. The installer will do this for you. Or open control panel —
programs and functions — and uninstall PCO GigE driver.

@ start the GigE driver setup and follow the instructions.
® Choose installation directory.

(3 GigE driver installation is completed.

O Reboot your computer to complete the installation.

O start Calib Tool see A2

epm gigeG2 Setup: Select Installation Folder

pcCo.

x

GigE driver installation

Setup willinstal pco gigeG2 in the: olowing folder

To installin the defautt folder, leave the text below asis. To install in 2 different folder. enter
one below. or click Browse. Click Install to start the installation.

Destination Folder

Space available: 405.1GB
Space required: 225MB

pco.software

- me 9igeG2 Setup - x
pco - GigE driver installation

Setup Configuration!

Output folder: C:\Users\H \MppD:

g\Digtal Camera To... A

Output folder: C:\Users'\Hartmanm\App Dats'Roaming Digital Camers To
Etract: uninstall exe... 100%

Output folder: C:\ProgramData\ 3 Menu'Prog
Create folder: C:\ProgramData’\Microsoft\Windows\Start Menui\Programs
Create shortcut: C:\Program Data\Microsoft\Windows\Start Menu\Progra
Create shortout: C:\Program Data' Microsoft\Windows\Start MenuProgra
Create shortcut: C:\Program Dt MicrosoftWindows\Start Meru\Progra
Create shortcut: C:\Users\Public\Deskiop\GigeCalb Ink

Create shortout: C:\Users\Public\Desktop \peointerfacs_nstalation_guid
Completed

< Back Next > Cancsl

pco.software

GigE driver installation

Run "Calib-Tool" to corfigure Gige connection frecommended)

Click "Nexd'to cortinue.

< Back Next > Cancel

pco.software

NOTE: Windows 10 OS does not support the pco ag's GigE Intermediate Driver!
Please read pco interface_installation_guide_V108.pdf for further information.
A desktop icon is geing to be created linking to this document

Configure Camera network settings using the GigECalib-Tool frecommended)
A desktop icon is going to be created to rerun the corfiguration manually.

Click "Next'to continue. Please watt until Diiver Installation is finished.
This could take a few minutes.

< Back Next > Cancel

pco.software

NOTE
This installation process installs both
drivers: Gen2 and the former Gen1 V3.1

allowing former GigE cameras to run
properly.

pco.
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4 INSTALLATION

4.3 CAMWARE

The Camware Windows application software enables to control every
camera parameter or setting. Images can be displayed on a monitor
and may be downloaded and stored. The enclosed USB flash drive
contains installation files for the software for latest Windows
operating systems in 32 / 64 bit.

After a successful installation, you will find the program file Digital
Camera Toolbox in your program directory and a Camware 32 / 64
button on your desktop. Other helpful tools are also installed in the
same directory.

To uninstall the Camware program, use the Software feature under
Windows’ System Control.

Follow the installation wizard

@ Install Camware as Admin to install to program folder, instead it
will be installed only to user folder

Choose install directory

(2]

@ Choose components: Select additional drivers for Camera Link
interface (not recommended for pco.dimax cs)

o

After the next two screens installation is complete

251 Camwarcd Setup V4.04.0000 - peo ag - X

Choose Install Location
Choose the folder in which to install Camware4.

‘Welcome to the Camware4 installer!
pco [ This will install version 4.04.0000 (64bit).

. Setup wil install Camware4 in the following foldr.
Welcome to the Camware4 USER Setup Wizard
To installin the defaut folder, lsave the text below as+s. To install n = diferent folder,

This wizard wil quide you through the instalation of Camware4 enter one belaw, o click Browse. Click Neat to continue.
t is recommended that you close all cther applications before starting Setup
To continue dlick Next. Instaling as user

This willinstallinto user area and not in program fies folder!!

In case you ke to install to program files folder, please nstall
as administrator by clicking nstall as admin’

Instzll 25 admin

Destination Folder

\Program Files\Digital Camera Toolbox'\Camware4] Browse:

Space available: 411 5GB
Spacs required: 35.0MB

< Back Next > Cancel < Back Next > Cancel

pco.software pco.scftware

55 Carmwares Setup: Select Components

Choose Components Installation Complete
Choose which componerts of Camiware4 should be installed Setup has successfully installed Camware4 on your computer

Select addiional driver dis for pea.camera with Camerziink interface. Please sslect only
the required dllis). Selecting more than one drver dl slows down carmera encmeration!
Make sure that you have installed the appropriate rurtime packages!
See "cpco>/drivers/pco camera diver/camlink/ReadmelLbd”

Completing the Camware4 Setup Wizard

Sefect compennts fo nstal: Aot Fritime DI Setup has successfuly installed Camware4 on your computer
Silicon Software DIl MelV

[] National Rurtime DI Flease cick Tlose'to exit Setup
= mware Options
‘. [¥] Desktop lcon

Space requied: 85 0MB .[Z] B15 i handler

Desiption

pPCo.sofitware pco.software
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5. QUICK START

In order to get familiar with your new camera and software it might be
helpful, first to aim the camera at an object easy to focus and visible
at normal light conditions.

5.1 PREPARATION

e Computer is turned on
o Installation is finished (see chapter 4)

e An appropriate lens is attached (remove cap) or the camera is
attached properly to the microscope, spectrograph or other
scientific device

e Camera is connected to the power supply

e Camera is connected to the computer and switched on
e Camera is booted and ready after 5 to 20 s when a beep sounds

5.2 START

= Start Camware and the graphical user interface will start up:
@

B v Wi cm]
T

NOTE
Always install latest Camware version to get the full functionality of

your pco camera (www.pco.de/support).

12 pPCO.
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5.3 FIRST IMAGE
213
X«

52> [/ Camera 1 (pco.dimax CS)

Camera Overview

& = | B

=B Camera List

—q Preview
T w

----- Camera Setting
Copy Strg=C
View Color
View Window B
Open LUT

Auto Range Peak

Auto Range Crop
e v Continuous Auto Range
Stretched View
v Stretched View Ratio

Camera 1 (pco.dimax €5} X

1 R 6G 9B 1(6321241)
H

Follow the instructions:

e Camware must be started 0

5 QUICK START

e A view window @ is shown automatically, if not open a new one

e Start live preview €

¢ Right-click into the view window and apply Continuous Auto

Range ©

e You may have to adjust exposure time @ , aperture and focus

e Now you should clearly @ see the object in the window

- x
|| Camera Praperties 2 x

Camera Properties (Expert) v
B peodimax (S, SN: 12000097 ~

Camera Name Camera 1

Camera Type peo.dimax C§

Camera SN 12500097
B Timing (165.15 fps

Exposure [ms] 6

Delay [ms] 0

FPS Based oft

Trigger Mode Auto Sequence

nchronisation  Off

=] e (1920 x 1440)
horz/vert)
i Res. 1920
¥ Res. 1440
B Sensor Control
E Memory (max. Images 2285)
B Recording Control
Recorder Mode Ring Buffer
Acquire Mode Aute
Time Stamp No stamp
Sequence Trigger Mode O
B Hardware 10 Control
B Status

Electronics Temperature 50
Sensor Temperature 1
Power Supply Temperatu.. 0

B camena Properties | Bimage overlay

NOTE

If you need to change exposure
time (e.g. the image is still either
too dark or too bright), go to
chapter 6.3.2.

For recording and saving
images, see chapter 6.3.8 and
chapter 6.6 for detailed
information.

Live preview: Useful for fast and easy camera adjustment and

focusing. Does not record and store images.

13
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6. CAMWARE 4 SOFTWARE

PCO’s Camware is an outperforming software for camera
control, image acquisition and archiving of images in
various file formats. This chapter provides a detailed
description of all Camware functions.

Camware works with any kind of PCO camera. Visit
www.pco.de the latest version of this software.

1o 00, SO, [o0. i, Dy SR
and poo. camen

6.1 INTRODUCTION

Chapter 6.2 Camera Overview / List: shows all connected cameras

and all set recording profiles

Chapter 6.3 describes the Camera Properties window. This is the
main interface for all camera settings.

6.3.1 TIMING

6.3.2 IMAGE SIZE

6.3.3 SENSOR CONTROL
6.3.4 MEMORY

6.3.5 RECORDING CONTROL

6.3.6 STATUS
6.3.7 HARDWARE I/0 CONTROL
6.3.8 CONVERT CONTROL

Timing /Trigger modes/
synchronization

ROI / Sensor format / Binning

CDI / Double shutter / Temperature
Camera Internal memory (RAM)
Recorder Acquire Mode /
Timestamp / Sequence trigger
Temperature

Input and Output Options
Contrast, Saturation, Gamma...

Chapter 6.5/ 6.6 / 6.7 / 6.8 describe the recording functions

6.4 IMAGE OVERLAY

6.5 RECORDER TOOLS
6.6 VIEW WINDOW

6.7 RECORDER (IMAGES)
6.8 SETTINGS OVERVIEW

Overlay for recorded images
Record / Play and Settings

View window functions

Preview of recorded images
Overview of all parameter settings

Chapter 6.9 introduces to further Camware features

6.9.1 DEMO MODE
6.9.2 FILE MENU

6.9.3 CAMERA MENU
6.9.4 ACQUISITION MENU

6.9.5 VIEW MENU

6.9.6 WINDOW MENU
6.9.8 HELP MENU
6.9.8 VIEW WINDOW MENU

6.9.9 ADDITIONAL FEATURES

14

If no camera is connected

Open / Save / Print files / Direct
record to file / Options / AVI Codec
Dialog / Lookup table

Camera control / Close / Rescan
Live preview / Acquire sequence /
Auto camera RAM segment
switching

B/W or Color window / Convert
Control / Toolbars / Application
Look / Reset layout to default
New / Close / Split window
Create Support file/ Logging /
Support mail / About Camware
Right-click menu: Zoom; Flip;
Mirror; Rotate...

White Balance, Contrast, ROl by
Mouse, Short-cut list

pco.


http://www.pco.de/

6 CAMWARE 4 SOFTWARE

6.2 CAMERA OVERVIEW / LIST

B Camware - Camera 1 (pco.dimax C5)

File Camera Acquisition | View Window 7 If closed, open the Camera Overview
Camera Overview M 8w or Color Window window by selecting the View tab and
Q | |5 = # convertcontral Toolbars and Docking Windows —
- Camera List Main Toolbar Camera Overview.o

=-» [] Camera 1 (peo.c Application Look 3 Extended Recorder

+Q Preview
Camera Setti Reset Layout To Default Cursor
Infotext
v Recorder (100 Images)
v Settings Overview
v Recorder Tools
P Camera Overview
v Camera Properties
v Image Overlay
Camera Over\fiee 9@ The Camera Overview window supports management of more
9 than one PCO cameras and displays a list of the connected ones.
Q — - @ Q\ Camware is able to scan @ for connected cameras or close a
-8 Camera List connected camera. It allows to define several different Settings
-2 [/] Camera 1 {pco.dimax CS) for each camera (max. 30 sets per camera — add new set@).
-8, Camera Setting New view windows @ can be opened and the Live Preview®

function started. When opened up, the Preview shows a small

preview Window@ (always monochrome) integrated in the
camera list.

Live preview facilitates the aperture and focus adjustment,
allowing a first look at your object.

-[E] Camera Setting During Live preview Trigger and Acquire mode are set to Auto.

Camera Setting: all presettings, such as resolution and frame rate in
the Camera Properties (see 6.3) are saved to Camera Settings.
Define different Settings with different Preferences in Camera
Properties for each of your experiments. Settings can be switched
easily at any time (not during record) and copied to other cameras.

Camera Overview o x
o 0\ Link Preview Set to ‘Preview’
= I Camera List When Link Preview Set to Preview is ticked the Preview will always
= b Camera 1 (peo.dima ) be active with the set parameters when starting a Live Preview®.
Load Settings to Adtive Set In case this function is deactivated, the Live Preview will always
Save Active Set show live images with the parameters of your active setting.
i) IR Setting a higher exposure time for Preview set and linking it to the
Remove Active Set preview function is beneficial if preview light conditions are different

- from those in recording situations.

Show Master Sets

15 pPCO.



Camware 4

Click and drag camera setting: to copy e.g. Camera Setting 1 to
Camera Setting 4, just drag & drop Setting 1 to Setting 4 and

@ cor sciinssto curent e Camware will ask to confirm it. It is possible to copy each setting to

Camera Overview

every camera.

Nein

Master Sets

This function facilitates image acqusition with multiple cameras.
Defining two or more Master Sets allows easy switching between

n x
Q L 54 |5 [ad] Q different predefined settings for each camera during an

= ﬂ Camera List

experiment. Each image acquisition or experiment can be
recorded with its own Master Set.

+@h Camera 1 (pco.dimax H54)
- =2F [¥] Mypidly (peo.pixelfly)

-8, Preview
Camera Setting
i-[E pixelfly Setting 1

To display Master Sets, right-click in the Camera Overview
window and click Show Master Sets.

.. pixelfly Setting 2

Load Settin
Save Active

gs to Active Set
Set

v Enable Camera

Remove Active Set

v Link Preview Set to "Preview’

Show Master Sets

“I—‘\dd master set 9 Remove active master Master Set window

EH Master 1
poo.dimax H54 3.
pco pixelfty 88

elﬂ Master 2 (active)
poo.dimax H54 3.

pco pixelily 88

Define different Master Sets. Select individual Camera Settings

dimzx Setting 1 within each Master Set.
pixelfly Setting 1
Functions:
dimax Setting 2 Add Master Set @) or Remove active master®.

pixelfly Setting 2 - g q . .

Camera Seting Activate it by clicking on one of your sets @
pixelfly Setting 1

mmz

16 pPCO.



6 CAMWARE 4 SOFTWARE

6.3 CAMERA PROPERTIES

amﬂa Properties o x

Camera Properties ~
= g W

B pco.dimax CS, SN: 12900066
Camera Name Camnera 1
Camera Type peo.dimax C5
Current Set Camera Setting
Camera SN 12500066

E Timing (1102.98 fps)
Exposure [us] 1
Delay [ms] i

B Image Size (2016 % 2016)
E ROl (symm. horz./vert.)

X Res. 2016
¥ Res. 2016
B Status

Electronics Temper.. 47
Sensor Temperature 30

Power Supply Temp... 0

Camera Properties n

amera Properties (Custorn)

o= | 5

B Timing
Triggermode show
Camera S5ynch hide
FPS exposure mode hide
E Sensor control
CDIl mode hide
BW noise filter hide
E Memory control
Active RAM segment hide
RAM segment hide
E Recording control
Recorder submode hide
Acquire submode hide
Timestamp show

Record Stop Event Mode hide
B Hardware 10 Control
Hardware |0 Signals hide

Exposure [ms]
Specifies the exposure time

The Camera Properties window in Camware is the main interface for
all camera settings. The active set in Camera list is adjusted here.

The former topic Camera Control (known from Camware 3.x) and
the Convert Control (see 6.3.8) can be opened additionally.

Three view options with various functions can be selected: Basic,

Custom and Expert.
gmela Properties o x amﬂa Properties o x
Camera Prnpertle{ (Custom) v Camera PerEI‘tiE o
= Ly O

03
B pco.dimax CS, SN: 12900066 a '

Camera Name Camera 1 B pco.dimax C5, SN: 12900066
Camera Type peo.dimax CS Camera Name  Camera 1
Current Set Camera Setting Camera Type peo.dimax CS
Camera SN 12900066 B R ;
2 Timing Current Set Camera Setting
Exposure [us] 1 Carnera 5N 12900066
Delay [ms] 0 E Timing (1102.98 fps)
Trigger Mode Aute Sequence Exposure [us] 1
B Image Size (2016 x 2016) Delay [ms] 0
B ROl (symm. horz.fvert.)
X Res. 2016 FP5 Based Off
¥ Res. 2016 Trigger Mode Auto Sequence
E Recording Control Camera Synch... Off
Time Stamp No stamp El Image Size (2016 x 2016)
B Status

Electronics Temper,, 33 B ROI (symm. horz.fvert.)

Sensor Temperature 37 X Res. 2016
Power Supply Temp... 0 ¥ Res. 2016

Sensor Control

H B

Memory (max. Images 1552)

=

Recording Control

=

Hardware 10 Control
Status

Electronics Te... 47

m

Sensor Temper... 50
Power Supply .. 0

Basic mode oonly shows camera name, timing, image size and
status. In Basic Mode the frame rate is always calculated
automatically based on the selected exposure time, i.e. while
exposure time is increased, frame rate decreases. It is recommended
for Camware beginners.

Custom mode @ shows several more setting possibilities and
functions are hidden or shown by the Custom Properties Button.
Beside the Basic mode many more options are selectable.

Expert mode @) (for advanced users) shows all possible camera
feature settings.

An explanation for every feature is displayed below the properties
dialog.
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6.3.1 TIMING

Camera Properties

Carmnera Properties (Expert)

&

pco.dimax CS, SN: 12900015
B Timing (1603.27 fps)

o x| General Information

~ | The most important parameter for a high-speed camera is the
frame rate. The upper limit of the frame rate is defined by the
exposure time and the readout time.
In this context trigger means exposure trigger, i.e. the trigger
signal controls the exposure of a single image.

Exposure [us] 10

Delay [us] 0 q .

£PS baced s Exposure and readout of one image are done simultaneously,
a5 . . . . . .

Trigger Mode Auto Sequencel = € while image n is being read out from the sensor, image n+1

Camera Synchronisation |0 {gets (= Ta]

B Image size (1920 x 1440| 30ft Trigger
Ext. Exp. Start

Bl ROI (symm. horz./vel
X Res,

NOTE

As the pco.dimax cs is
a high-speed camera,
triggering single im-
ages using the Soft

Trigger button will
result in a significantly
degraded image qua-
lity (noisy images).

is already integrated within the sensor’s pixel.

Readout time correlates with the resolution: if you select a
smaller resolution (fewer rows and columns) the readout time is
also reduced.

In case of short exposure times, the readout time is the limiting
factor, i.e. a new image can only be recorded, if the previous image
has been read out.

Readout ‘ n \ n+1 n+2

Rxposure ‘
texp | treadout

For long exposure times, the exposure time is the limiting factor:

Readout .1 X X n X X n+1
Exposure [ N \ i f ntl \ f [

texp |ty
| >

A
v
s

Trigger Modes @

Auto Sequence: the camera optimizes the image recording to
achieve the best possible frame rate. In the Auto Sequence
Exposure Control mode, the camera he highest possible frame rate
against the set exposure time and the time required for a frame
readout. Upon a start command the sequential recording starts and
lasts until a stop command..

Software Trigger: single images are recorded by this Camware
command. A single image is acquired by pressing the Single Trigger
button. This button appears after pressing the Start Record button.
Other signals have no influence on this operating mode.

External Synchronization (BNC Sync In): the pco.dimax also uses
an external synchronization signal feeding a phase-locked loop (PLL)
in the camera.

18 pPCO.



6 CAMWARE 4 SOFTWARE

Advantages of the PLL (Ext synch) solution:

e Availability: only for frequencies of 1, 10, 100 or 1000 Hz

e Reliability: in case of dropouts of the external synchronization signal, the
synchronization is kept internally by the PLL signal with only small deviation.

o Noise immunity: interference on the signal is automatically detected and discarded.

e Flexibility: the cameras can even be set to different frame rates, as long as all
frame rates are an integer multiple of the synchronization frequency.

B Timing (1102.98 fps) External Exposurg 'Star"t (Eg(t. Exp. Start): '
Exposure [us] 3 The image acquisition is triggered by an external signal. The

Delay [ms] 0 single trigger button acquires a single image for a test.
EL Sequen In Ext. Exp. Start exposure control mode, image acquisition
Camera Synchronisation MDSHME* starts by the falling or rising edge of the signal at the BNC Sync
B Image size (2016 x 2016)  Soft Trigger In input (see Appendix A1.2). The frame rate cannot be set, as
B ROI (symm. horz./vert] s ZE St the frame rate is defined by the frequency of the external signal.
Left Ext. Synch. However the exposure time and ROI (Region of Interest)

settings affect the maximum possible frame rate.

BNC Sync In
Exp Trig Signal__f \ \
BNC I/0 \ \

Exp Stat (out)

il

BNC I/0
Busy Stat (out) _/
acc. not acc. accepted accepted

NOTE A new trigger is possible after t,.qou OF (texp + tsys) (Whichever is longer)
If the trigger rate of after the preceeding trigger. The Busy Status (BNC I/O) signal (see
the external signal is chapter 6.3.6) indicates whether a new trigger is accepted. The
very near the maxi- maximum achievable frame rate in External Trigger mode is
mum possible frame negligibly less (about 0.1%) than in Auto Sequence mode. If the
rate  (difference < trigger rate of the external signal is higher than the maximum possible
1/1000), then it will be frame rate, every second trigger pulse is ignored. Therefore the actual
random, whether or frame rate drops to half of the external trigger rate. If the trigger rate
not a trigger is ac- is increased further, then only every 3, every 4™ etc. trigger edge will
cepted! be accepted.

BNC Sync in
Exp Trig Sig [\

AN A A A
eosmon [\ \_/ \__
\ \ L

=

BNC I/0
Busy Stat (out)

acc. notacc. acc. notacc. acc. not acc. acc.

In order to avoid trade-offs at maximum frame rate use either the
Busy Status signal BNC I/O (see chapter 6.3.7) or make sure the
external trigger rate follows this condition:

Ext. Trigger Rate <f__/ 1.001.
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B Timing (1102.98 fps)

External Exposure Control (Ext. Exp. Ctrl):

Exposure [us] 2 An external signal applied to the exposure trigger input (BNC
Delay [ms] 0 Sync In see chapter 6.3.7), controls start and duration of the
FP5 based Off exposure.

TN ~.to Sequen ilf In trigger mode Ext. Exp. Ctrl a new exposure starts by the
Camera Synchronisation [0 M0

B Image size (2016 x 2016)  >oft Trigger
B ROI (symm. horz./vert.]

NOTE

Exposure trigger differs
from TO Trigger and
should not be mixed
up.

Exp. Trig. (BNC Sync
In)  triggers  single
frames based on a
falling / rising edge.

TO Trigger (BNC Trig In)
terminates the active
recording with a single
signal edge and allows
to record a predefined
number of images after
TO (see chapter 6.3.5
Sequence Trigger
Mode).

NOTE

There is no specified
timing for the soft-
ware trigger. The
software trigger is not
recommended for
applications where an
exact timing is re-
quired!

Ext. Exp. Start
| Ext. Exp. Ctrl
Left Ext. Synch.

falling or rising edge of the signal at the BNC Sync In input. The
exposure is finished when the opposite edge is detected. Thus
in this mode, the start as well as the length of the exposure time
can be externally controlled. No further settings can be made,
as the image timing is completely controlled by the exposure trigger
signal yet. There is a maximum exposure time. If the trigger pulse is
longer than 20ms, the integration will be stopped at 20ms.

A new trigger is possible after t,.qou OF (texp + tsys) (Whichever is longer)
following the preceding trigger. The Busy Status (BNC 1/0) signal
(see chapter 6.3.7) indicates whether a new trigger is accepted.

BNC Sync In
Exp. Trig. Signal f
BNC I/0
Exp. Stat. (out) |
treadou / / \

< > accepted accepted
acc. not acc.

BNC I/0
Busy Stat. (out)_/

Detailed Timing for External Exposure Start /Control

The detailed timing for external trigger includes system delay times,
an adjustable additional delay time and the jitter.

BNC Sync In
Exp. Trig. Signal

Exposure % ‘

it B trsys

<+> <

7
~

it

lrsys _ ldelay _ ldelay

r s
v

Parameters for the following tables:

o Width of the selected ROl must be a multiple of 24

e Data is not applicable in trigger mode External Exposure Start.

e Trigger edges occurring within t,, + 200ns after a previous
trigger are ignored.

ti. -0 /+25ns taeny CONfigurable 0...1ms
tsys + tsys System delay times depending on ROI (see next page)
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6 CAMWARE 4 SOFTWARE

= Timing (1100.81 fps) Timing (2]
Exposure [us] 100 . i i
1 The exposure and delay time can be precisley set in steps of 1
FPS based Off ps. The effective stepsize depends on the operation mode.
Trigger Mode Auto Sequence The slider and the up/down control refer to the blue highlighted
Camera Synchronisation  Off unit. The resulting frame rate is derived from this setting. Delay
time setting is not recommended for high-speed applications.
v Easily change time base by clicking on El and the respective
B window opens.
{ Auto.Timebase
g Timi FPS based: The camera optimizes the image recording to
iming . B [T
Ex achieve the selected frame rate. The exposure time is limited to
posure [ns] 10363
Frame Rate [mHz] 500 1/fps, lower values can be selected. (Selectable for Auto
FPS based On - Sequence trigger mode and preset for External synchronization
FP5 presets Select a preset mode.)
Trigger Mode Auto Sequence

Camera Synchronisation  Off

First the frame rate is set. If the time required for readout of the image
is longer than 1 / frame rate, then the frame rate will be reduced to 1/

treadout.
delay time
pco.dimax cs 15ps ... 40 ms 2pys...40ms

If FPS based is selected and the selected exposure time requires a
lower frame rate, the exposure time will be cut to the maximum
possible time at that frame rate.

The minimum selectable frame rate is 0.465 Hz, but it only makes
sense to use: 220Hz.
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6.3.2 IMAGE SIZE

Camera Properties

Camera Properties (Expert)

KR

poo.dimax HD, SN: 53
Timing (2128.07 fps)
B Image size (1920 x 1080)

B ROl (symm. horz.fvert.
Left 1
Right 1920
Top 1
Bottom 1080

B Image size (1872 x 1080)
B ROl (symm. horz./vert.)
¥ Res, 1872
Y Res. 1080

B Sens gt max RO

CDI Fe ROl window
BW [

=l Merr|7

Region of Interest @

To speed up frame rate and to save storage space, the ROI
(region of interest) selects only a part of the sensor to be read
out. Due to the sensor structure and readout electronics the
selectable region is always symmetric to the center.

pco.dimax cs

increments horizontal: 24 pixel steps
increments vertical: 4 pixel steps
minimum ROI: 24 x 8 pixels

Basic Setting: @
Activate Basic Setting by clicking onD to easily set a ROI by

just typing in the horizontal and vertical resolution in pixels.

At~ ODERA q
B Image Size (1392 x 748) ROI window
Bl [ROI (symm. horz.fvert])] ... Select the ROI (symm. horz./ve menu and
_ I} activate ROl Window by clicking on or use the,
167 =l or use thel...| right to the X Res / Y Res and click
1392748 on ROI window €)
Set to max . . oo .
The ROI window will open and it is possible to set a
new Region of Interest by dragging a window with
= the mouse or by keying in the values.
914 (5|
LRLARE Y] LRLARE" ] DK
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6 CAMWARE 4 SOFTWARE

6.3.3 SENSOR CONTROL

Ca

mera Properties

Camera Properties (Expert)

H H H

poo.dimax C5, SN: 12900015

Timing (1603.27 fps)
Image size (1920 x 1444)

Double Image / Double Shutter (only for monochrome sensors) @

This feature is widely used for particle image velocimetry (PIV)
measurements and is an optional feature of the pco.dimax cs
series. The first exposure time t.; may be any exposure time of
the available range of the pco.dimax camera. The second
exposure time t,, cannot be directly adjusted. The length of the
second exposure is the readout time of the first image. The
interframing time t;;; denotes the transition time between end of

o

Sensor control
Off

Off
© o

Double Image

CDl mode
BW noise filter

exposure #1 and start of exposure #2.

As can be seen the maximum frame rate of the double image
mode (where frame rate is defined as the frequency of the
| double images) will drop to just half the value compared to the
standard mode.

393, 418,B)

N N
e SORSTes

The double image mode will work only in the trigger modes Auto
Sequence and External Exposure Start. See 6.3.1.

Note: to achieve a blur free second image the environment should be
kept dark and the exposure duration of the second image determined
by a flash light.

Timing Diagram for Auto Sequence

image n+1,
1st exp.

readout Mimage n, 1st exp.g image n, 2nd exp.)

"\

wait X X:

status expos

exp trigA/'\

i

\

te1 te2 treadout

>

A

t.4: exposure 1
t4: trigger delay time
ty: interframing time

t.,: exposure 2
tig: intrinsic delay
treadout: readout time

CDI mode @

The correlated double image (CDI) mode records images with
increased dynamic range and a 30% better performance on the weak
signal side of the images (at the expense of half of the usual frame
rate, because double images are acquired).

- - - 1
The min. exposure time is calculated as follows:

t [
2+fcpr

exp =
texo = MiN. exposure time
fopr = max. frame rate

Example:

resolution = 1920 x 1080 pixel; fop = 1067 fps — t,,, = 467 ps
In this case t,,, is both minimum and maximum exposure time.
To increase t.,, decrease frame rate or resolution.
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B/W Noise Filter (only available for pco.dimax cs b/w) €

Intelligent spatial noise filter.

6.3.4 MEMORY

The Memory area controls the pco.dimax built-in memory.
B| Memory (max. Images 1101)
Active RAM segment 1 The RAM has four segments. In Camware only three are usable
RAM segment 1 800 to save images. The fourth is used by Camware itself for internal
RAM segment 2 100 etz
RAM segment 3 > You may record into three different segments and to set the

exact number of images in each segment. Camware always shows
the maximum number of images (depending on RAM size and chosen
ROI).

Active RAM Segment: choose the active segment: 1, 2 or 3.

6.3.5 RECORDING CONTROL

Camera Properties a x Recorder MOde 6
Camera Properties (Expert) ~| In Sequence mode the camera stops after the memory (i.e. the
= L:& 'Il:‘ active RAM segment) is completely filled. In Ring Buffer mode
- u the camera records until it is stopped — overwriting the previous
B peo.dimax CS, SN: 12900015 images continuously.
Carnera name Camera 1
Camera type pco.dimax C5 Acquire Mode 9
Current set Camera Setting
Camera SN 12900015 The Acquire Mode enables or disables the recording by an
Timing (1603.27 fps) external signal.
Image size (1920 x 1444)
Sensor control If set to Auto all images are accepted and all images taken are
Memory (max. Images 1101) saved. A signal at the BNC Trig In input (see 6.3.6) is ignored
[H |Recording control when set to Auto.
Recorder Mode Seqguenc
Acquire Made Auto E If set to External, the camera only records images, when the

Timestamp Ne stamp external signal applies.

Sequence Trigger Mode  Off

NOTE

Acquire mode still re- The signal at the BNC Trig In input does not affect the sensor's timing

quires initial camera scheme.

recording  activation The BNC Trig In is sampled at the beginning of the exposure, shown

by software (press by the rising edge of the exposure status (BNC I/0) output.

record button)! BNC Trig In input high: (low, when inverted): image saved to
memory
BNC Trig In input low (high, when inverted): image lost (not saved
to memory)
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6 CAMWARE 4 SOFTWARE

esmen_ L\ /U
BNC Trig In \ /

saved not saved not saved saved

In trigger mode External Exp. Start, the BNC Trig In input acts as a
gate for the trigger signal. A rising trigger edge (rising, falling when
BNC Sync In is inverted) is accepted only when the BNC Trig In
signal is high (low, when inverted).

BNC Trig In —\ /7 T
BNC Sync In_/\ /\ [\ [\

Exp Trig (in)

BNC I/0 / \ \

Exp Stat (out)

accepted not acc. not acc. accepted

In trigger mode External Exp. Ctrl, the BNC Trig In input works very
similar to the mode External Exp. Start. However, the BNC Trig In
input is ignored for the edge which is closing the exposure time (an
already started exposure will be finished).

When using BNC Trig In in external trigger modes, the following
timing specification should be met:

BNC Sync In I

Exp Trig (in) ——

BNC Trig In J \_
Acq Enbl (in) et

poo dimax model o5 I

tsu 60 ns
t, 60 ns

If the BNC Trig In signal changes within the window of t, (set up) to
t, (hold), the behavior is random. The trigger may be accepted or
ignored.
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Timestamp ©

A time stamp can be placed into the upper left comer of the
image. It can be either set to no stamp, binary or binary with
text. The time resolution is 1 ys.

B Recording control
Recorder Mode Ring Buffer
Acquire Mode  Auto

(3 JTimestamp LTS i In binary mode the first 16 pixels will be filed with the time
sequence Tri... [ : stamp information (binary code). The numbers are coded in
Binary binary coded decimal (BCD) with one byte per pixel. Every pixel
Binary+ ASCT contains two digits. If the pixels have higher resolution than 8
bits, then the BCD digits are right bound adjusted and the upper bits

are zero. For further information refer to the SDK manual.

In binary and ASCIl mode text will be placed into the image its
content (271x 8 pixels).
The timestamp shows the end of the exposure time.

Three different information is stamped onto the image: number of
the image 0, date@ and time @ .

Camera 1 (peodimax CS) X

Sequence Trigger Mode @

O Record: | The Sequence Trigger Mode enables the user to stop
Re""”d '"Eﬂ";"t"’ S capturing a sequence of images via an external signal, so called
srorferiete 119 BUTEr TO trigger. The user can set the number of images before and

Timestarnp Mo stamp R
4 R TR O Ext. or Soft, Even| « after the trlgger SUEL

Images before TO : . . .
Delay images after 0 |iMEia0as Since the Sequence Trigger Mode uses the BNC Trig In input

(see chapter 6.3.6), the acquire function cannot be used. The
acquire mode thus has to be set to Auto.

B) [EsraiyErmis _ The camera already records images into the selected RAM and
Recorder Mode Ring Buffer may have filled it completely before the Sequence Trigger
Timestamp No stamp Mode starts. Therefore the recorder mode should be set to

Sequence Trigger Mode  Ext. or Soft. Event
Images before TO %90
Delay images after TO 10

Ring Buffer.

Off: function is not active; signal at BNC Trig In does not stop
the record.

NOTE

When using the
Extension box make Ext. or Soft. Event: both, a signal edge at BNC Trig In or a software
sure signal polarity is command can stop the sequence.

inverted to a TTL signal

Software Event: only a software command can stop the sequence.

type at the acquire BNC Trig In /
enable (BNC Trig In) ] _\

input. (Trig In BNC Exposure N

l{;z:t) for TTL signal 123456780910
Record State T \_
Delay Images = 10 Stop Event / TO Trigger
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6 CAMWARE 4 SOFTWARE

The relative position of the TO trigger within the recorded
time window depends on the size of the RAM segment and

B Recording control

Recorder Mode Sequence

Acquire Mode Auto the delay images parameter. The following figure shows an
Timestamp No stamp example, where the buffer size is 1000 images: The position
Sequence Trigger M... Ext. or Soft. Event of the trigger is always calculated backwards from the end of
Images before T0 200 the buffer. The relation is always in terms of images.

Delay images after TO 0]

In this context TO is the point at which the sequence trigger is set
(at the BNC Trig In input).

RAM 1000 images

A
#1000
800 images

| stop event /TO Trigger | Delay Images = 800 (80%)

<
<

Recorder (1000 Images / Last refresh rate ~12.0) Aﬂer record ing is ﬁn iShed
0-99:00:012) 197 (T0-00:00:009) 198 (T0-00:00:006) 199 (R - 00:00:003) 200 (T0 +00:00:000) 201 (T0 +00:00:004) Recorder Images (See Cha pter
6.7) shows the thumbnail
images of the last recording:

_____ e Image TO is framed in green,
i T 5 i = =z i the currently selected image in
orange.

All images before and after TO are specifically marked, e.g. with 202
(TO + 00:00:007). 202, in this case, corresponds to the image number
and its recording point in time after TO. The time stamp is divided into
min:s:ms.

Additional possibility to define TO: Right-click into the thumbnails
and Set Current Image as TO. Reset TO erases this manually set
TO.

All Recorder Images features see 6.7.

6.3.6 STATUS

O Status Shows the current temperature level of the pco.dimax cs
Electronics Temperature 41 camera.
Sensor Temperature 4
Power Supply Temperature 0
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6.3.7 HARDWARE I/O CONTROL

B Hardware 10 Control

GI Acquire Enable
Acquire Enable On

Signal Filter Off
Signal Polarity High
gl Exposure Trigger
Exposure Trigger On B Status E:cpos
Signal Filter Off Status Expos s

Signal Polarity Rising Status Expos
Gl Status Expos Signal Polarity Status Bus:.r g |
Select 10 Signal Conterr Status Armed
Status Expos
Extension. | Breakout

Signal Polarity
Trig In Trig In If checked on, a signal for

. Acquire mode or Sequence
Acqmre RS-485 Rs-485  high/ Trigger mode (see chapter

G TTL TTL oy 6.3.5) is accepted at the BNC
Trig In input
9 Syncin  Syncln If checked on, a signal for
fising / External Exp. Start or External
Exposure falling Exp. Ctrl trigger mode (see
Trigger RS-485  RS-485 7 chapter 6.3.1) is accepted at
TTL TTL 9 the BNC Sync In input
If checked on, a signal
I/0 indicating exposure status,
busy status or armed status
is given at the BNC 1/0
Status 9 high/ Ol_Jtput. Once_ an acgeptable
Exposure TTL n/a low trl_gger e<.:|ge is received, busy
RS-485 will be high. As soon as busy
TTL/GND is low again, a new trigger

edge is accepted. Status
armed is high till a TO Trigger
is received.

Applied hardware signal type: CONTACT

| |Breakoutcable
BNC Input Signal Type Signal Type
gEer Mesi (CamiEr) Software 1/0 Software 1/0
Acqg. Enbl. Seq. Trigger /
(Trig In) Acquire External REED
=2 efeges Ext. Exp. Start / Crl. TTL n/a
(Sync In)
NOTICE When working with Extension box make sure signal polarity is
inverted to a TTL signal type at the acquire enable (BNC Trig In) input.

BNC sockets see chapter A3.2 Extension Box.
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Filter: electrical interference filters (off, medium, high). An active filter
causes an internal signal delay.

Polarity: active for high/low signal or rising / falling edge

Acquire Mode : external (Signal Type Contact)

Polarity high: if signal is high / contact is open, camera captures
images;
Polarity low: if signal is low / contact is closed, camera captures
images.

Sequence Trigger Mode: Ext. or Soft. Event

Polarity high: if signal is high / contact is open, camera keeps
recording images

Polarity low: if signal is low / contact is closed, camera stops
recording images immediately or when Delay Images after TO trigger
event have been recorded

RS-485 Receiver sensitivity: 200 mV
Note: termination of 120 Ohms outside camera required

TTL Maximum low level: 0.8 V
Minimum high level: 2 V

Contact Maximum switch on resistance: 100 Ohms
Minimum switch off resistance: 40 kOhms
Minimum switch voltage rating: 5 VDC
Minimum switch current rating: 1 mA

This graph shows the output signals Exp. Stat and Busy Stat of the
pco.dimax cs camera in Ext. Exp. Start / Ext. Exp. Ctrl mode (see
6.3.5) after an exposure trigger signal is received:

BNC Sync In _//_\_/\ \\ /—\

Not accepted

o\ N

Exp Stat (out)

BNC 1/0 \J \
Busy Stat (out) —/ treadout P

BNC Sync In: the second trigger is not accepted, because the
camera is still in readout mode — see Busy Status t,.,qout-
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6.3.8 CONVERT CONTROL

—— ax Startthe Conve_rt Control Dialog with the Black/White Button in
: Camera Properties.
Camera Properties (Expert) w
= gy W
B pco.dim _ut"t- CﬂénvertDialog
Camera| “*" Open convert contral dialog
Camera type pco.dimax C5
Current set Camera Setting
Camera SN 12900015
Convert Control BW
The display of the original 12 bit image intensity values (x-axis) in the
shown 8 bit values (y-axis) can be arranged.
Camera Camera 1 (pco.dimax C5) Convert Control BW = X BwW Settings (inCIUdeS histogram of original
BW Setting  Proc config  Corwerted Hist data)
Saturation 0% Contrast ] 0%
gy [ L It is possible to hide the histogram of original
0% 100% data @ and to switch tab/histogram (2]
ColTemp. 5805
Ao 000K, 20000k, . . .
T m Green sliders in histogram (3]
1 1 left slider = Min controller (corresponds to
. et == yalue 0 of the 8 bit display). Values below that
s mark are set to 0, i.e. displayed as black.
right slider = Max controller (corresponds to
value 255). Values above that mark are set to
. o 255, i.e. displayed as white.
L] Zoorm- 2045 Zoom+ 4096 hd
Mln: Max| 4095 (5 -

The values in-between are converted into a
value between 0 and 255 according to Contrast and Gamma
settings. See the small graph 9 reflects the calculation.

Proc config tab: see under Convert Control Color
Camera Camera 1 (pco.dimax C5) Convert Control BW m X Converted HISt .
W Seting | Froc confg Conveted Hit Tab shows the histogram of converted data.

B4k "~

[

0 Tzg 256 v

Swap Display Swap Size

Other functions (Saturation, Vibrancy, Col.Temp, Tint) are inactive
for monochrome cameras
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Convert Control Color (only pco.dimax cs color)

Camera Camera 1 (pco dimas C5) Comert Control Color = x Color Balance (Histogram of original data)

Colar Balance  Proc config  Converted RGB Hist

S aturation '] 0% Contrast [ ]

0% Intensity of single color of a single color is
1005 = -100% % . -
G - R - " 1w controlled by Saturation and Vibrance@ .

[ ]
-100% 100% 28
Col. Temp. [ ] .
e Sl 1000k me Press the Auto button to set the white
" 100 ’ 100% ’ balance 9

Swap Display Swap Size

z The balancing of RGB is controlled by
Col.Temp and Tint ©.

It is possible to hide the histogram of original
data@ and to switch tab/histogram@®.

) 2048 0%
Mln e Max| 4095 (31~

The user can influence how the 12 bit intensity values of the original
image are displayed in 8 bit values in different ways.

White sliders in histogram @

left slider = Min controller (corresponds to value 0 of the 8 bit
display). Values below that mark are set to 0O, i.e. displayed as no
color.

right slider = Max controller (corresponds to value 255). Values
above that mark are set to 255, i.e. displayed as full color.

The values in-between are converted into a value between 0 and 255
according to Contrast and Gamma settings. The small @ graph
reflects the calculation.

Camera Camera 1 (pco.dimax CS) Convert Control Color m X Proc' Conflg' (Proce'ss conflgura'tlon)
Colr Blance Froc corfy | Canverted RGE i Due to proprietary high-end algorithms used for

U processng N these image processing features, no detailed
0 on M DQ description is given here.
Fast peo debayering [ Denoise Adaptiv O

Color Refine Fiter Sharpen 9 GPU Processing
0 On: Switch on in order to significantly reduce

processing time (increases refresh rate of the
live image
Fast pco debayering: only color cameras
@ Color Refine Filter only color cameras
9 Noise Reduction
NLM: Non local means algorithm
Denoise Adaptive: only color cameras

on O on

Camera Camera 1 (peo.dimax CS) Convert Control Color = X
Color Balance  Proc canfig Converted RGE Hist 9 Sharpen. . .
On: only color cameras (first activate Fast
pco debayering)
Converted Hist

This tab shows the histogram of converted
data.

Swap Display Swap Size

31 pPCO.



6.4 IMAGE OVERLAY

Open Image Overlay: these two buttons allow easy switch between
& Image Overlay | Camera Properties and Image Overlay.o
If not available, see 6.9.5 View Menu to activate this menu.

E Camera Prop...

Image Overlay m'% This function enables an individually configurable image overlay
B G allowing to display information within the images.

[-| Many different options are available by clicking Add item to...0®

Camera Image N..

o O.M. Camware Image Numbe . .

Tiﬁ(smm?(h.m Date (D.MY) | Also the Appearance is configurable:

M Date (M/D ;

Diff to T0 (misims) | pore EW;'S Font,' Text colpr, Text opacity, 'Back'ground color, Background

Bit Depth Time Stamp (kmsms) | Opacity and horizontal or vertical orientation.

Width Time Stamp (misims)

Time Stamp (h:m) ;
Custom Text Time Stamp (h:ms) Camera image number ©® and Camware Image Number D are
00001 05.04.2063 | Diff to TO (m:sims) . o
O Appesrance |Width two different count methods:

Font E'_fightth Camera image number: the image numbers are incremented

Text Color LA continuously. When recording in Ring Buffer mode, the image

Text Opacity Exposure Time numbers exceed the number of images stored in the RAM memory

Background Coler Frame Rate f th t . . tt h th .

Bactoound Opa.. | 253 of the computer since images are overwritten when the memory is

XPostion[%] 24 full, startlng_ with the first image in loop. ' '

VPosition (%1 02 Camware image number: the software displays the image numbers
Width Fe-irel according to the number of images being recorded (starting with
00001 05.04.2063 12:10:20:30... I image 1).

5 Appearance 006964 000001 26.06.2017 10:54:48:521 12 1584 pco
Image Cverlay o x
B Add To Overlaytext
Add Item to ... 6 A preview of the image overlay is shown.®
B Overlay
Image Num... [Nurn] .. | Each item can be moved upwards, downwards or deleted by clicking
Date ( Move upwards | on... @
Times Move downwards
Diff tc
Bitder Delete

By drag & drop the Image Overlay can be moved easily to your
favorite position within an image.

000001 17. v View Color

View Window 8 Right click in the image window to turn on Show
S DR Image Overlay and activate this function. @

Stretched View
Stretched View Ratio

Zoom+
Zoom-
Zoom
" Seroll Synchronous

NOTE

Show Image Overlay

This function does not overwrite image data.

Open LUT

Auto Range Peak

Auto Range Crop.

Continuous Auto Range

Flip

Mirror
Set ‘File Save ROI'

Line Profile

CopyTo Clipboard ctri=C
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6 CAMWARE 4 SOFTWARE

6.5 RECORDER TOOLS

Recorder Tools

o|p

T o T L

F D Rec:ord (Strg+A)

Start/Stop a record session

Recorder Tools provides Record and Play function, Play Settings
and Record Settings.

Located on the right lower side of Camware or, if closed, activated by
View Menu (see chapter 6.9.5)

Record

Start/Stop record with Record Button.
or press enter in the View window to start or stop recording.

Record: in record state Camware software is highlighted in red.

Exposure time may be changed during recording. See 6.3
Camera Properties.

Play 5pe
Play Mo

Trigger one image

Software Trigger Mode: after record is started an arrow
D \L pointing downwards appears. Clicking on it triggers a single
S Play Sethias " image. (see 6.3.1).

Software Trigger

Recorder Tools

o b

Play Settings @

a % Play Speed: selectable play speed from x1 to x256 or from 1fps
to 16 fps. E.g. in mode x1 a recording with 1000 fps is played

E | Play Settings

with 25 fps.
0 . 1 fps means that only one frame per second is played.

Play Speed %1 Play Mode: selectable play mode of the recorder (continuous or
Play Mode Single one-time (re)play).
Play Direction Backward . ) . .
B[ Record Settings 9 Play Direction: selectable direction of record play (forward or
A . backward)
veraging 1
IR Lowpass Mo
L
Record Settings @

Averaging: averaging images in the buffer reduces statistically
independent (image) noise. Set a value higher than x1 in the drop-
down list and this number of images will be averaged.

lIR Lowpass: another option to reduce the noise is the activation of
the Infinite impulse response IIR lowpass filter. This filter takes
90% of the previous image and 10% of the new image to create
images with clearly reduced noise.

Image (actual) = Image (act - 1) * 0.9 + Image (new) * 0.1
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Camware 4

Reminder dialog
@ Last record is not saved! St newrecord?  |f YOU Made a recording but did not save it yet, Camware will remind
you to save the record before starting a new one.

Yes No
[ Hide this dialog next time?
Extended Recorder can be activated (see 6.9.5)
Extended Recorder X
odpP| ol «|: > Dl S

Functions:

@ Start & Stop record / Stop record / Replay

@ First image (jump to first image) / Back fast (jump backward) /
Back (jump one image backward)

@® Forward (jump one image forward) / Forward fast (jump forward) /
Last image (jump to last image in record)

Recording with multiple cameras

Camera Qverview

o x
With all cameras activated recording is started simultaneously for
& RE B 9 y

all cameras.
=/ 8 Camera List Recorder will use Recorder mode settings (Sequence or Ring
f--ﬂmerﬁ 1 (peo.dimax HD) Buffer) of the selected camera for all cameras (see 6.3.8)
|-G, Preview

For single camera recording, deactivate cameras by removing
the check mark from the box. €&
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6.6 VIEW WINDOW

6 CAMWARE 4 SOFTWARE

Quick-scroll through images

era 1 (peo.dimax CS) X
I 17 IP; TG 7B 3(667, 61)

T ! | T R T T

1 100 200

Having recorded at least 50 images, you can scroll through the
images quickly. To do this, hold down the left mouse button on
the image number. Additionally you can enter the desired image

number directly into the number field.

are - Camera 1 (peo.dimax C5)
mera  Acquisition View Window 7
Camera Overview ax Camera 1 (pco.dimax CS): View 1 X | Camera 1 [pco.dimax CS): View 2
= 1 R: 68G: 26(463,
o= EE me S
= B8 Camera List
£1-E» [ Camera 1 (pco.dimax CS)
-8, Preview
..{H] Camera Setting

B Camera Setting 1

[+ | Camera Properties a5
p==|| camera 1 (pco.dimax cs}: view 1

CS): View 1

Camera 1 (pco.dimax CSJ: View 2

B Camera 1 (pco.dimax CSJ: View 2
B Camera 1 (peo.dimax CS): View 3

X

B camera 1 (peo.dimax CS): View 4

| g P
o | Exposure [us] 1000
B Nl Tuael n

Split View Window

B Camware - Comera 1 (pce,dima C5)
Fle Comena Acguisition View [window !

Camera Overview

Q= | 5 - &
= 2 Gamera List
== [ Camera 1 (pco.dimax 1
&8, Preview
[ Camera Setting
[ Camera Setting 1

New Window Camera 1 (peo.dimax CS): View2 X

Close Active Window

)
7
1 Camera 1 [peo.dimax

v 2Camenat s

You may open more than one window for one
camera: just click on new view window0 and
Camware will create a new one @.

Even when multiple view windows (or from
multiple cameras) are open, the same image
number is always shown in all of the view
windows.

A dropdown menu @) helps to select a view
window. If there are more view windows than
can be displayed on the desktop, you may
select individual view windows.

The view window can be split. Choose
Window — Split @) and a split cross will be
shown. The size of splitted window elements is
easily adjusted by grabbing and dragging the
dividing lines @.

The main reason for this function is to view four
sections of the image in one view. Choose the
Zoom= function to zoom in the image (first turn

off Stretched View)
ll¥ o

Two Tabs side by side or on top of each other

Camera 1 (pco.dimax CS): View 1 X
1 R: 4G 0B 0( 6 1441)
it WA Bt Pk R |

HNew Vertical Tab Group

Camera 1 (pco.dimax CS): View 2

Cancel

Camera 1 (pco.dimax CS) View2 X
1 R 583G 448 31(1355, 1441)
bash 4

Camera 1 (peo.dimax CS): View 1 % ~|

1 R: 49G: 25B: 0(661, 42)

35

(See 6.9.8)
To undo the split,
double click on the
dividing line (after
symbol @ is visible.

To view two tabs side by side or arranged one
above the other just drag a tab and Camware
will ask you whether you want to create a new
horizontal or vertical tab group. Undo this by
draging the tab back to its former position.

This also applies for view windows of several
cameras.
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6.7 RECORDER (IMAGES)

When recording is done, small preview images (thumbnails) are built
and displayed automatically. This will take some time depending on
the performance of your computer system.

Recorder (100 Images) o x
4 : = a2

13

Col % 300 y: 1041 R: 255 G: 255 B: 255

Clicking (left mouse button) within the upper scale bar @ , you can
adjust the number of images which are shown by moving the mouse
left or right. Minimum is 20 and maximum is half of the recorded
images in this scale.

— Quick scrolling: scroll through the thumbnails by dragging the

= = orange bar with the mouse or by mouse wheel while the cursor is
over the image number bar.

While quick scrolling, Preview window displays the active image
sequence. This allows to quickly scroll through the image sequence
displaying the live images in the Preview window forwards or
backwards. The View window will not actively show live images
during quick scrolling (only in normal scrolling speed by mouse-
wheel).

Clicking on a thumbnail image it will be shown on the view window.
Scroll via mouse wheel through the thumbnails.

The upper blue bar refers to the number of displayed thumbnails.
The lower blue bar shows the range of the upper scale in relation to
the whole record.

Recorder (250 Images) %
109

B/Wx: 1393 y: 113 Val: 16383

The second scale shows the total number of recorded images. It
allows fast scrolling through the images@ .

Right-click menu (click on thumbnails)
B Allows to rebuild all thumbnails and to search for
Rebuild Thumbnails events.

Stop Build Thumbnail
Search Events In Thumbnails Furthermore the Set In / Out enables to set values
settn for a sequence, which can be played via play button.
o : 2 Reset In / Out discards these settings.

e x| .. Set In / Out is active: if you save/export your
Jump o T0 * l images, only the selected ones are saved/exported

(see 6.9.2).
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6 CAMWARE 4 SOFTWARE

S The light gray area in the upper scale shows an In-
m Out example area. To define a new area: just right-
click on the start and end frame in one of the
scales. The In image must be left to the red bar, the Out image to the
right of the red bar.
Adjust the In / Out area by holding down the left mouse button and
slide the boarders to increase / decrease.

Search Events in Thumbnails: detected events are

_ CLEENRIE T

Recorder (100 Images / Last refresh rate ~12.6) Too dark or bright thumbnails
H » If thumbnails are too dark or too
bright, right-click in view window
1 m 2 3 (see 6.9.8) and select Auto Range
Peak or Auto Range Crop. Then
right-click on a thumbnail image and select Rebuild Thumbnails.
Now the thumbnail images should conform to the view window.

Set current Image as TO

It is possible to set a TO Image manually. For information about
TO, see Sequence Trigger Mode in chapter 6.3.5 .This TO
Image can be resetted.

Reset T0

ST

Use your keyboard to scroll through the Images

Page up / down keys: 10 Images up or down

ﬂ Arrow keys: quick scrolling through the images. Advantage: fluent
video playback in the View window (forwards or backwards).

. Home/Pos1 key: first image.

End key: last image.
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6.8 SETTINGS OVERVIEW

Recarder X
Camera Auto Save  Type Status Frame Rate Resolution Exposure Time No. of Images TOPos.  Ext Sy.
Carnera 1 D Off peo.dimax HD (33) Ready 2128 1920 x 1080 100us 1000 inactive

Camera 2 peo.dimax standard (68) Ready 2016 x 2016 Tms inactive

© 6 © © 60 0 000
\ﬁﬂ:ings Overview |

Settings overview shows the most important parameters of your
camera(s) at a glance. For more than one camera connected, each
camera and its parameters are listed.

The parameters can only be changed under 6.3 Camera Properties.

Switch easily between the Recorder (Images) section and the

Settings Overview.{§)
1) Camera name Name
9 Auto Save Off , Unconfigured (red), OK (green)
@ Type Camera type and serial number
9 Status Ready or Recording
Green background: Images are in memory
@ Frame Rate Currently selected frame rate
(6) Resolution Resolution in pixels
(7] Exposure Time Selected exposure time
@ Number of Images  Number of images to be recorded
@ TO Position See TO chapter Fehler! Verweisquelle
konnte nicht gefunden werden.
[ 0) Ext. Sync. State Status: Locked or -

Ext. Sync State is only available if the Trigger Mode of the camera
is set to External Synchronized (see 6.3.1), that means the
recording of the cameras is externally synchronized. It takes up to
30s until the synchronization is completed and Locked is displayed.
This function will not display a Master / Slave synchronization.

“-% means not synchronized (Ext. Sync Mode activated /

deactivated).
Camera Aute Save  Type Status Frame Rate Resclution Exposure Time Mo, of Images  TO Pos, Ext, Sync, State
Camera 1 [ off pco.dimax HD (53) Rec 100 1820 1080 100us 1000 inactive Locked
Camera 2 [ off pco.dimax standard (68) [0 100 1520 % 1080 100us 1000 inactive Locked

Settings Overview |
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6 CAMWARE 4 SOFTWARE

6.8.1 AUTO SAVE

Auto Save helps to save your recorded images or sequences in an
easy way. There is no need to save each image / sequence
separately from each connected camera. Therefore this function is
very useful if you use more than one camera. Once configured Auto
Save allows acquiring and saving as many images / sequences as
needed during your experiment. This function can store RAW (e.g.
TIFF) and Export file types (e.g. AVI, JPG)

For standard file save see File Menu 6.9.2.

Explanations will be displayed in the Info Text window at the bottom

of the menu.
Seitings e Enable Auto Save by clicking on the check box.
The text changes to Unconfigured! (red
Camera Auto Save Type S
. background).
Camera 1 Unconfigured! nen.nixelfh (B8) Re

Configure "Auto Save’

Right-click on the Unconfigured! field and click on
Configure ‘Auto Save’.The Auto Save Options
dialog is displayed.

First, configure the General Auto Save Settings - Global

Auto Save Mode: two different modes are available, Save manually
and Save unattendedly.

The Save manually mode allows to store RAW images and export
images after recording a session, when hitting the SHIFT and A keys.
This allows to cut the image sequence before saving.

The Save unattendedly mode downloads all RAW images and
exports the complete image sequences of all cameras immediately
after an active recording is stopped.

Auto Save Options n SeIeCt OUtPUt:
B Gt At Sve Settine Off — Auto Save is deactivated
3 Global _ Save RAW - Only 16 bit RAW files are stored (b16,
Auto Save Mode Save unattendedly (sutomatic start after record) —_— . .
Select Output o -| pcoraw, MultiTif-File, Tiff
oty o i N gﬁsfm Export — only compressed files are stored (BMP,
fleMeme = ESECE JPG, Tiff, AVI, MPEG, WMV)
B Camera / Mypidly ) - Save RAW and Export - RAW and Export files are
Save RAW File Settings / Save RAW File disabled: Mo file will be saved! .
Export File Settings / Export File is disabled: No file will be saved! stored simultaneously
|
Auto Save Options B Common Folder: main folder for stored files
B General Auto Save Settings RAW and Export file Type: select the type of RAW
Bl |Global -
Auto Save Mode Save unattendedly {automatic start after record) and Export flle

Seec Dt S22 PRl o Epet Export Color Image: select to export color images

Common Folder C:\Users\HartmannDocuments

RAW File Type 18bit PCO B16 File "b16) (on|y for color Cameras)
Export File Type Bbit AVI-File #(".avi) - - - n
Export Color Image b Apply Automatic File Naming: if set to yes, stored

Apply Automatic File Maming Yes
T

files are automatically named by Camware.
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Auto Save Options

B General Auto Save Settings
Global

General Auto Save Settings - File name

Set your file name individually by adding or deleting
items. Position these elements as needed.

B Fle Name

Add ltem to List

Camera Name [Name]

Date (MDY) [Date (MDY} Move upwards
Timestamp (h:m) Thh::mm] FECE T
Custom File Name pco Delete

Custom Text poo

File Name Separator _Underscore)

Auto Save Options

E General Auto Save Settings
Global
File Name|

E Camera Specific Auto Save Seltings

B Camera / Mypixdly

Bl Save RAW File Settings / C:\Users\Hartmann\Pictures\Saved Pictures\Mypix

RAW File Folder
RAW File Name

B Export Fle Settings / C:\Users\Hartmann\Pictures\Saved Pictures\Mypixfly 0...

Export File Folder

Export File Name

B Multimedia File Resolution
Export Presets
Export %-Resolution
Export Y-Resolution

El Multimedia File Resolution

Camera Specific Auto Save Settings:

C:\UsershHartmann'\Pictures'\Saved Pictures

Mypidly_07042016_1040_pco_test1

C:\UsersHartmann'Pictures’.Saved Pictures
Mypidly_07042016_1040_pco_test1

HDTV
1520
1080

a Configure camera specific settings for each
connected camera.

Save RAW File Settings: set RAW File Folder and
RAW File Name.

Export File Settings: set Export File Folder and
Export File Name.

Multimedia File Resolution: set predefined video export

(Epot proscs [
Export X-Resolution Custom
Export Y-Resolution ‘;Cng

Cancel

Settings Owverview

resolution or enter a Custom x- and y-resolution.

Camera

Mypihy 0K

Auto Save  Type

poo.pixelfly (38)

Finish the configuration by clicking OK.

After configuration is finished, Auto Save status turns OK
(highlighted)
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6 CAMWARE 4 SOFTWARE

6.9 CAMWARE FEATURES

This chapter describes in detail the Camware Demo Mode and the
File, Camera, Acquisition, View and Window menus.

6.9.1 DEMO MODE

Upon start Camware, it automatically recognizes the camera

Demo Mode Set ? X ;
sme ode »Ep type of the connected and running cameras.

Errar on startup! Mo camera detected or no board

found! Starting without camera functions. . . q q
Plegss solect colar and resolation fur dema mode. Camware starts in Demo Mode, if your camera is switched off
Fiesalution or no camera is connected.

1920:1440 pco.dimax hd+ w12kt

In this mode all image processing features are available, but
w%[1320 |+ [1440 Double Shutt . ;
[ Doue Shutter all camera settings are deactivated. Just tell Camware the

ez Al itz type of image you want to open. For that purpose, the Demo
Oblw @ coler Olower @) upper Mode Setup window opens and asks for the corresponding
Press SUPPORT ta create the = input.
support file and support mail, Need heip?
CE—

IF you anly like to contact peo, please press Ok and - Nleed Help? Having troubles to run the camera, this window
zelect "?abbout’ and "Support’, . . . . .
will pop up. See instruction in appendix A7.

Cancel SUPPORT

Resolution

The drop down list displays the image sensor spatial resolutions of all
PCO camera systems. Select the specific resolution and bit depth of
the images to be opened! Double Shutter mode should be ticked if
such images have been recorded.

Color
With the radio buttons, the user can specify whether the image type
is monochrome (b/w) or color.

Alignment
Select between MSB (most significant bit) upper alignment and LSB
(least significant bit) lower alignment to display stored images.

Infotext Infotext
C:'Users' Hartmann® Desktop \ TH\TES\TEST_00001. bls

The Infotext is automatically shown in Camware if
you open a stored raw sequence.

The Camera Properties settings, storing location
Camera Settings and Record date are listed in this file.

Camera Type : pco.pixelfly A A A A
Picture Size horz./vert.. 1392/1040 This text file is saved with every recorded raw

PCO - Camware Recorder Comment File

Record Date: 16.02.2016 Time: 15:54:32

g?ﬁn:]ﬁgzﬁg‘:g_"};ert_ : E}ingl-lm sequence / image_. Camware asks you for custom

E’fxpggggﬁa{fgﬁw : 5.000000 ms / 0.000000 ms text befgre your images are saved. You can add

0ffset Regulation : aute information, e.g. lens and aperture of your

Pixairate A experiment.

Conversion factor =~ : 1.00 e/count Infotext can be activated in the View Menu 6.9.5 at
any time.
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6.9.2 FILE MENU

Open RAW File (single image only)

File Camera Acquisition View Window 7

: This command imports a single image into the
SR €=l active image window. Only files with the extension
300 ) (G SRR CIRL=R  and format *.b16 (=PCO proprietary binary image
Save Raw File cri-e format) and *.tif (16 bit TIFF image format) can be
. imported. If the recorder is enabled, each imported

ave Raw Recorder Sequence CTRL+5S . . .
image is transferred to the buffer shown in the
Export File [not reloadablel) CTRL+T picture number. The image itself is fitted to the
Export Recorder Sequence [not reloadable!) CTRL=0 current image size. If the recorder is disabled, the
current image size is set to the parameters of the
IEROE imported image.

Open AVl Codec Dialog

Open RAW Recorder Sequence (image sequence

Load Lookup Table
from one camera)

Direct Record to File Imports a sequence of images. If more than one
Start Auto Save Shift = A camera is connected and an image window is

currently open, the sequence is loaded to the
Exit active window. If no image window is open, the

images are loaded to camera #1. This command
opens the Open file dialog box. Only files with the extension and

NOTE format *.b16, *.pcoraw, *.tif and multi tif can be imported.

Be aware of the
different storage
characteristics of the
formats, for example
*bmp - the bitmap
format stores 8 bit

Save RAW File (single image only)

Saves the image displayed in the active window and opens the Save
file dialog. The image file can be saved in 16bit *.b16 and *.tif format.
If more than one camera is connected, save all current images by
selecting Export all images in the Save file dialog box. This feature
saves one image of each active camera in one step (it is not
necessary to repeat the save process for each camera). The Save
command is not available if no image window is open. For Auto File
Save see 6.8.1

values only and
therefore the image
content of a 16 bit
image is reduced, if
stored as bitmap.

Save RAW Recorder Sequence (image sequence from one camera)
Save Recorder saves or exports image

File [ ¢
sequences. If more than one camera is

Dateityp: Ilﬁb\t PCO B16 File (*.b16) . . .
: . e connected and an image window is
S e currently open, the record of the active
Stop (max. 100) T —— window will be saved. The command opens

100 1 the Save recorder file dialog box. It is

[ savealia-100) (D] Different Start No. possible to select the number of saved

images, to step images and to choose the
first image number. For Auto File Save see 6.8.1

Export File (not reloadable!)

Exports the image of the active image window. This command opens
the Export Image dialog box. Files with the extensions fts, tif, bmp,
asc, jpg, and jp2 can be exported. This topic is not visible, if no
image window is open. For Auto File Save see 6.8.1
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1
Export Recorder Sequence [not reloadablel) CTRL+O Export Recorder Seque_nce (I‘\Ot reloadable.)
Exports a sequence of images. If more than one
Options camera is connected the image record of the
Open AVl Codec Dialog currently open window will be saved. If no image

window is open the Export Recorder Sequence

I menu does not appear. This command opens the

Direct Record to File Export recorder box. Files with the extensions fts,
S shirt - o | 1if, bmp, asc, avi, mpg, jpg, jp2, and wmv can be
exported (see Appendix A6). For Auto File Save
it see 6.8.1
Options
Options B2 Single File Properties
B Single Rle Properties ; o B .
Single Tif File 16bit Algnment Lower Single tif file 16 bit alignment: upper / lower
:_SC”E';;B;E"E‘” FB ASCII File Separator: select a separator for
inary e v} . .
JPEG 2000 Image Gualty 20 the values in the ASCII file. Select tab, space,
JPEG Image Quality 85 semicolon, colon, comma, hyphen, slash or
E{Tﬂ? 1Ps:MRFE|;B TIF Fil ED backslash.
oo Cacto T Yoo Binary pgm file: set the format of the pgm
H General File Properties (portable gray map) file. Select: yes, no.
E'FO B”“'E; ;‘2; . 15” Jpeg2000 image quality: set compression

B View Propertics from 20 to 100%.

Crosshair Calor [ F2020 Jpeg image quality: set compression from 20

Crosshair Length 210 to 100%
Binary ppm file: set format of the ppm
(portable pixmap) file. Select: yes, no
RAW 16bit RGB tif file: save raw tif without
color balance. Select: yes, no.
Use cache file: Caches image data on disc for

e a camera with camera internal memory. Select:

yes, no

General File Properties

FIFO buffer size: set the FIFO buffer size in number of images. This
avoids gaps during file write delays. Usually it is set to 150.

Preserve last record: preserves current recorded images. When set,
the user will be asked whether to really start a new record or to close.
View Properties:

Crosshair color: set crosshair color, save ROI and line tool.

Crosshair length: set the crosshair length in pixel.
Activate crosshair: see chapter 6.9.8
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AV Video Encoder Parameters

Select Video Codec

Open AVI Codec Dialog

x

Using Auto File Save 6.8.1 and selecting AVI for video

Codec Hame Output Resolution | Codecld output affects stored video sequences.

U Frames uncompressed 19201080, 24-bit___DIB /2042454 |

*¥ Intel YUV Codec 1920x1080, 24-bit IYUV / 56555949

el Y Cocc et bsiiind Only available, if AVI video format is selected.

*¥ Microsoft Video 1 1920x1080, 15-bit MSVC / 4356533...

@ Microsoft RLE Change res or depth... MRLE f 454C52

@ Microsoft YUV No enceding capabi.. UYVY /53565855 .

@ Toshiba YUV Codec No encoding capsbi.. V411 /31313458 Select the (compression) codec you want to use for

stored sequences. All installed codecs are listed here.

Configure, Abaut..

Ky Frame Every
DataRate

<

Load lookup Table (for monochrome cameras)

This feature assigns pseudo colors (Lookup-Table LUT) to a
monochrome image. Either select one of the four predefined or create
your own. The result is shown in the color view window.

Direct Record to File

Preset a certain number of images to be stored. If the camera
captures images faster than the computer can save to disk, you will
lose images. Images display doesn't interfere with the record
process.

Start Auto Save
Only available, if Auto Save is activated, see 6.8.1

Exit

Exits the program and closes all channel dialog windows. Window
positions, settings and sizes are stored in the windows registry and
will be loaded again at next start-up.

6.9.3 CAMERA MENU

Camera Acquisition

@ Camera Control
I"} Close

Rescan

Setup

View

Camera Control
Opens the camera control window (see 6.3).

Close

Disconnects camera and switches Camware to Demo Mode. In case
of multiple cameras, all cameras must be closed for Camware to
switch to Demo Mode.

Rescan Disconnects and reconnects all cameras.
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6.9.4 ACQUISITION MENU

Live Preview

Acquisition p Miew  Window 7 } ) . . i
Live Preview for fast and easy adjusting and focusing of the

Q' Live Preview camera. The active window will be updated. To see another
Y Acquire Picture SPACE window, simply click on the window. This option is not
O Acquire Sequence CTRL+A available in double shutter mode.

Rec, Memary Settings Acquire Picture

DG E H Active if Recorder Mode is set to Soft Trigger, see 6.3.1
Auto Camera RAM Segment Switching B
Acquire Sequence
Starts recording images into the system memory according to Trigger
Mode selection (see 6.3.1). During recording, all camera controls are
locked.

Rec. Memory Settings (not available)

Recorder Settings (not available)

Setup CamRAM Segment Switching x  Auto Camera RAM Segment Switching
e Ao Seqment icing. 13 Records automatically in two or three different camera RAM
Select Start Segment Select Stop Segment segments one after another resulting in two or three separate image
(®) Segment 1 () segment 2 seguences.
Osegment 2 ® segent 3 If Recorder Mode is set to Sequence and the set number of images

is achieved the RAM segment switches automatically to the next
segment and stops after the last segment is full.

If Recorder Mode is set to Ring Buffer a stop trigger must stop the
active record into the dedicated segment. A new record starts
automatically into the next segment.

ol

6.9.5 VIEW MENU

B/W or Color Window

View Window 7 | ;
Opens a new display window.

[ad] B/W or Color Window
Multi Window

i% Convert Control Convert Control

See chapter 6.3.8.
Toolbars and Docking Windows 4
Application Look 4
Reset Layout to Default
B Camware - Multiwin Multi Window
File Camera Acquisition | View Window 7
Camera Overview & B/W or Color Window

Comea 2 prositiovole)” Multwin x View the images of all active cameras in
1)

Q< & =F i = consecutive order in one window. It provides

e toves ot mamaa g an easy comparison of the views of different
- P ' cameras.

P Tl (B Use the same ROI and timing settings for all
Bcomera s o cameras.

Only available when using more than one camera and only after a
complete sequence is recorded (sequence mode) or after buffer is full
for the first time (Ring Buffer).
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Embedded Image Intg | Toolbars and Docking Windows
Main Toolbar Standard toolbars of Camware 4 are Recorder/
Application Look b|  FrtendedRecorder Recorder Tools / Camera Overview / Camera Properties
and Image Overlay. Additional Toolbars known from
Camware 3.x are displayable, but not essentially
needed: Main Toolbar / Extended Recorder / Cursor.
For function Infotext see 6.9.1.

Reset Layout To Default Cursor

+ Recorder
v Settings Overview
+ Recorder Tools
v Camera Overview
v (Camera Properties
v Image Overlay Application LOOk

The Style and Look of Camware can be customized;

Fppeagedinageinte many different style sheets are selectable. The Tabbed

Toolbars and Docking Windows 4

= MDI function (un)docks the view windows.
| sovioionioon O JR ey |
Reset Layout To Default «  Old Windows Style

Visual Studio Style
Elue Style
Elack Style
Silver Style
Aqua Style

E Camware - Camera 1 (pco.pixelfl Math Tools . i
fle Comers Acquistion Vieé’e 6 Calculate the difference between a reference image and
the actual image. Activating Math Tools every new image

0 Ref,-Act, = Offs 5 SRR 7 -) v acquired is subtracted from the reference image or vice
Ref.-Act. +Offs versa.
ClAct, Ref, - Offs__|

3 x Camerz

@ Reference (image) — Actual (image) + Offset or
Actual (image) — Reference (image) +Offset

@ a reference picture is acquired and copied to reference buffer

@ last acquired image is copied to reference buffer

@ add offset to avoid negative values, which would not be
visible

@ enable math function

(@ disable math function

Cursor

Shows position of mouse cursor.

B/W (black/white camera) x-axis: 639; y-axis: 508; Value: 16383
counts

E Camware - Camera 2 (pco.pixelfly)

File Camera Acquisition WYiew Window 7

B/W x: 639 y: 508 Val: 16383 =D

Reset layout to default
This resets all customized changes and restores the default layout.
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6 CAMWARE 4 SOFTWARE

6.9.6 WINDOW MENU

New Window

Window 7 . . .
A new view window will opens.

Mew Window

Close Active Window Close Window
split Active window closes.
v 1 Cameral [pco.dimax 54) Split

The view window splits in four quarters.

Camera overview
Shows all connected cameras, e.g. 1 Camera 1 (pco.dimax S4) .

6.9.7 HELP MENU

rd
' Contents
[ Contents Opens the main page of the program help.
Search for Help on
e ’ Search for Help on
SRR TR P Opens an index list for help.
Support Mail [+=5upport Filg)

About
Camware 4 )
Create Support File
Generate support file? _ Press YES to activate log files and reboot Camware and
Thiz will generate a file called CW Support zip, .
which wil be attached to the mail, f selected. your pCO.dlmaX.
aadtonsl ?ruﬂnos:mogt?;amngm: After log files are activated it is possible to create a support
PCO_Regbd (Registry entries about driver] A e
Conﬂid:.lg'rfo {Irrfsgf:ler;:mﬁl:eacgmm;;zhardware}. file. Send this file to the PCO SUppOI’t (See A7)
Yes Mo
? Logging
Contents Enable Logging:
Bemn o o Activates Camware log files (this cuts down performance)

Clear Lodfiles: (only visible if logging is enabled)

Create Support File - .
This command erases all actual log files

SR S Enablc Logging Explore Logfiles:

Support Mail (+Support File) Clear Logfiles Opens windows explorer

About Explore Logfiles Disable Logging (only visible if logging is
Disable Lagging enabled)

Disables logging

Support Mail
PCO. Opens your email-program and the created support file is

P

added automatically as attachment.
use this software to contro
available versions of pco cameras About Camware

L EVETVE R TR N Camware V04.04/1547 . .
-~ = Shows program information.

e

47 pco.



6.9.8 VIEW WINDOW MENU

Wiew Color
View Window B
Split Window
Stretched View

v Stretched View Ratio
Zoom+

Zoom-

v Scroll Synchranously
v Show Image Cverlay
Open LUT
Auto Range Peak
Auto Range Crop
v Continuous Auto Range
Flip
Mirrar
Rotate Left
Rotate Right

Set 'File Save ROI

Line Profile

Crosshair
Copy to Clipboard

Properties

Ctrl=C

All functions of the View window menu are explained briefly.
Right-click in the View window to open this menu.

View Color: color window.

View Window B: Double Shutter
activation switches to window B
(second image).

Split window: (1) splits the View
window in four parts. Double click
on separator to undo.

Stretched View: image is fitted into the display Zoom x 0,0625 9
window. Zoomx 0,125
Stretched View Ratio: aspect ratio is Zoom x 0,25
maintained.

Zoomx 0,5

Zoom +/-: @ image zoom (only available if

W
Stretched View is deactivated).
Zoomx 2,0
Zoom: set the Zoom factor (from 0.0625 to 32). T
Scroll Synchronously: scroll synchronously Zoomx 8,0
through all open image windows (only available Zoom x 16,0
if Stretched View is deactivated). Zoom x320

Show Image Overlay: activates the overlay see 6.4

Open LUT: opens look-up table file for false-color representation.

Auto Range Peak: searches for the minimum and maximum 14 bit
intensity values of the image. Given these numbers the converter
scales the 8 bit display (256) within these two values.

Auto Range Crop: sets the converter to ignore the extreme intensity
values of the image and scales the display in a smaller range. Thus
dark or bright light spots, reflections, etc. are cut off.

Continuous Auto Range: (Crop): enables the automatic min/max
function (Auto Range Crop) during record and replay.
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6 CAMWARE 4 SOFTWARE

Flip/Mirror: image will be flipped or mirrored.
Rotate Left/Right: rotates the image in steps of 90°.

BAW 1360 (659, 206) / Save ROI 514:376 Set ‘File Save ROF’: if you want to save just a part of

o " e £ am e, #d the recorded image (region of interest), it is possible to
draw a rectangle with the mouse. This rectangle is valid
for all recorded images and can be dragged at its
edges.

Line Tool: point the mouse where the line
should start and left-click. Move the mouse to
the desired line end and left click again. The
line may be stretched, shrunk or moved by
grasping its end point. A Line Diagram opens.
- . The graph in the length of the line (units: pixel)
is displayed showing the intensity values of the
pixels along the red line.

Line Diagram / Camera 1 (pco.pixelfly) ks

- Crosshair: activates a centered crosshair. Size
and color are selectable see chapter 6.9.2 —
Options.

To move the crosshair drag it by mouse. Reset
it to center position by double-click into the
center of the crosshair.

Mypixtly (peo.pixeifiy) X
1 B/W 7446 (697, 518)

= ﬂ View Mode

View Col
\;::2 MZZ; ;fmhed View Copy to Clipboard: will copy the actual image to clipboard.

= Commeon View Mode

Flip no Properties: shows the current settings for View Mode / Common

Wiror no View Mode and Image Conversion.
Rotation no

Scroll Synch... yes
Show Image... no
EH Image Conversion
Convert Min 183
Convert Max 220
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6.9.9 ADDITIONAL FEATURES

White Balance by Mouse

Change white balance by mouse: Press the CTRL (STRG) and shift
button simultaneously and select a white or gray area within the
image by dragging a rectangle while holding the left mouse button.
The pixel values within the coordinates of the selection rectangle are
used for calculating a new white balance.

For best results we recommend to use the white balance button in
the Convert Control Color (see 6.3.8).

Camera Camera 1 (pco.dimax HD+) Convert Centrol Color 0
ColorBalance  Proc config  Conwerted RGB Hist

Saturation ] 0% Contrast | ] 0%

Fold Up Window

The Convert Control windows can be
minimized / folded@Move the pointer over the
bar and the window will unfold

again@.
9

Control the minimum and maximum values used for the conversion
from 16 bit to 8 bit with the mouse. Move the mouse cursor into a
region which should be shown with maximum contrast. Press the
shift and the left mouse button. Hold down the mouse button while
changing the selection rectangle's size by moving the mouse. After
releasing the mouse button the coordinates of selection rectangle act
as a border for calculating the minimum and maximum values.

Click to fold up.

-100% 100% 100% 100%
Wibrancy [] 0% Gamma L ] 1.00

04 25
-100% 100%

Col Temp. ] 4930
Aute | 1000K 20000K,
Tint ] 3%
00% 100% Default

Swap Display

Setting Contrast Area by Mouse

Setting a new ROI by Mouse

Change Region of Interest by mouse (see ROI 6.3.2.). Just press the
CTRL (STRG) button and drag an area with the left mouse button.
The coordinates of the selection rectangle are used for calculating a
new region of interest, which will be adapted to the camera
capabilities automatically. Reset the ROI to maximum by pressing the
CTRL (STRG) button and the right mouse button.

Short Cut List

Start / Stop record: ENTER

Acquire Picture: SPACE (Soft Trigger mode)

Acquire Sequence: STRG + A/ CTRL + A

Auto Save: ALT + D

Export File: STRG + T/CTRL + T

Export Recorder Sequence: STRG + O/ CTRL + O
Open Raw Image File: STRG + |/ CTRL + |

Open Raw Recorder Sequence: STRG + R/ CTRL + R
Save Raw Image File: STRG + E/ CTRL + E

Save Raw Recorder Sequence: STRG + S/ CTRL + S
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A1.1 DATA SHEET

A1 TECHNICAL DATA

Sensor |

Image sensor
csi
Resolution cs3
cs4
Sensor format / cs1
diagonal 50
cs4
Pixel size

Shutter mode

Fullwell capacity

Quantum efficiency

Spectral range (b/ w sensor)
Readout noise

Dynamic range

Dark current

Non-linearity

DSNU (dark signal non-uniformity)

PRNU (photo response non-
uniformity)

Proprietary sensor
1296 x 1024 pixels
1920 x 1440 pixels
2016 x 2016 pixels
14.26 x 11.26 mm?
21.12 x 15.84 mm?
22.18 x 22.18 mm?

11 x 11 pm?

Global Shutter

36 000 e

50% @ peak

290 ... 1100 nm

22 e (typ.) 18 e (CDI)*
1600:1, 64 dB ; 2000:1, 66 dB (CDI)*
530 e/pixel/s @ 20°C

< 0.5% (diff.), < 0.2% (integr.)

< 0.6 counts rms @ 90% center zone
< 1% @ 80% signal

18.17 mm
26.40 mm
31.36 mm

Gamera ]

csi
Max. fps @full
. cs3
resolution
cs4

Exposure time

Dynamic range A/D

Region of interest

Internal memory

Output signals

Multi-camera Synchronization
Trigger / Synchronization signals
Data interface

Time stamp

Time code input

Interframing time

Operating temperature
Housing

Shock resistance

Power supply range

Power consumption

Camera connector

Lens mount

Mounting threads
Weight

3086 fps

1603 fps

1102 fps

1.5ps ... 40 ms

12 bit

24 x 4 pixel steps (centered)
9 GB

Status exposure/Status busy
Sync In/Out (Master/Slave), PLL
TTL, RS-485, Contact
Gigabit Ethernet

in image (1 ps resolution)
IRIG-B unmodulated (optional)
3.58 ps (optional)

0° - 40°C

enclosed housing

1509 for 11ms

15-48VDC

27 W

LEMO (18-pins: 2B-318-CLN)
C-mount + F-mount /
EF-mount (optional)

2x Va”, 2x M4, 14x M6

0.985 kg (C-mount version)

*in correlated double image mode (CDI) the readout noise is reduced and therefore the

intra-scene dynamic is improved.
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A1 TECHNICAL DATA

A1.2 REAR PANEL

@ HD-SDI BNC plug for 75 Q coaxial BNC cable, see A5

@ LEMO I power connector for Battery, electronic Lens
controller or HD-SDI monitor

C€

© Status LEDs
PWR Green Voltage applied
Red Error state
LAN Orange Network connection is active (flashing)

car safety

REC

If connection is lost: permanent light
rec state = on: permanent light:
Flashes while rec after TO

@ LEMO I Connector for Synchronization, Power Supply, Trigger
Signals and GigE network connection

@ Fan

Lemo I Pin assignment (EEG.2B.318.CLN)
(Fitting male connector: FGG.2B.318.CYCD92ZN)

| Pin | Signal name Color

1 Ethernet A- Orange

2 Ethernet D- Brown

3 Ethernet B- Green

4 Ethernet B+ White (Green)

5 Ethernet C+ Black

6 Status + Red

7 +SUPPLY Orange (Bl 1)

8 +SUPPLY Red (Bl 2)

9 SYNC+ Yellow

10 SYNC- Green

11 -SUPPLY Gray (Bl 3)

12 -SUPPLY Black (Bl 4)

13 Ethernet A+ White (or)

14 Ethernet D+ White (br)

15 Ethernet C- White (bl)

16 Status- /CamPresent  Blue

17 TRG+ White

18 TRG- Brown (for TTL: not connected with GND)
Case Ethernet Screen TRG shield SYNC shield

Lemo Il Pin assignment (EEG.0B.304.CLN)
(Fitting male connector: FGG.0B.304.CYCD522)

1 SUPPLY OUT 12V Out Standard (15 W)

2 SUPPLY IN & RXD (RXD bidirectional modulated)
Communication battery and lens controller

3 TXD Communication battery and lens controller

4 GROUND
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A1.3 DIMENSIONS

NOTE
F-Mount  back 50
focal length: == -—
46.50 mm. ,...-::L:.1 b
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All dimensions given in millimeter.
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C-Mount vs F-Mount

A1 TECHNICAL DATA

pooe.dmax.
|

C-Mount

Lens cage

20,10

©
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A1.4 INPUT WINDOW FILTER

The safety glass as input window in front of the color sensor acts as
anti-reflective coated filter (98% light transmission).
Monochrome cameras have a Suprasil input window.

The spectral range of the pco.dimax color is: 400 nm — 700 nm.

A1.5 MOUNTING

A stable mounting of the camera system is required for applications
with accleration forces of up to 150G.

e PCO recommends to use the mounting threads of the
pco.dimax cs camera.

e It is recommended to primarily use the threads on the black
front part of the camera

e It is not allowed to only use the M4 threads near the rear side
of the camera

e Always mount the camera by a three-point screw
connection.

e Always use two sides of the camera for the screwing

e Carefully tighten the screws

The body of the camera is made of aluminium and the threads are
reinforced with HeliCoil® inserts.

Drawings show the M6 and M4 threads on the left and right side of
pco.dimax cs.

d
L1

pooldnexes
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A2 GIGABIT ETHERNET INTERFACE

A2 GIGABIT ETHERNET INTERFACE

GigE is an interface standard for high-performance industrial cameras
developed by a group of about 50 companies. GigE is based on the
Gigabit Ethernet standard which uses standard Ethernet category
cabling. The standard is trying to unify protocols currently used in
machine vision industrial cameras and let 3rd party organizations
develop compatible software and hardware
(www.machinevisiononline.org).

System requirements (check PCO website for latest versions)
e GigE PCO firmware > V2.00

o Camware software package

e GigE driver generation 2 > V4.0.0.00

e Complete network environment must be GigE compliant
Catbe or higher patch cable

A2.1 QUICK INSTALLATION GUIDE

Follow the steps in this sequence. Additional information can be
found in the respective subchapters.

First Step Install network interface card (NIC)
NIC See chapter A2.2
Second Step Configure the IP address of your NIC
IP Address See chapter A2.2.1
Install GigE driver
Third Step Follow instructions.
Driver See chapter A2.4
Driver 4.2
Deactivate (uncheck) the GigE driver
pco.camera with GigE
Fourth Step at each NIC that will not physically be connected to
Uncheck X
your camera (Win 7/8)
See chapter A2.4.2
Fifth Step Apply PCO GigE Ca!lbra_tlon Tool
; for camera calibration
Calib Tool

See chapter A2.5

Sixth Step Test your calibration
Test see chapter A2.5.6
. After successful calibration
il i Start Camware

57 PCO.



A2.2 NETWORK INTERFACE CARD

Your computer must have a network interface card (NIC) to connect
the camera via GigE, either an onboard NIC (mainboard) or a plug-in
card.

PCle
Ideally it is a PCl Express NIC to achieve the highest data transfer
rates.
The PCI Express interface allows a faster and more stable data
transfer rates than ordinary PCI interfaces. Finally, NIC’s performance
depends on the used chipset. Recommended are chipsets from Intel.

Driver

Make sure the specific driver of the NIC is installed to your
Operating System (OS) — Otherwise the OS may use a standard plug
& play driver not top-performing with the hardware.

Configuration
For checking your network connection or changing parameters open
the properties dialog of your LAN connection. See chapter A2.2.1.

Mainboard Slot for NIC

Installing a NIC in a PCle slot of your computer, check the data
transfer rates of the preferred slot. Some mainboards do not provide
the required data transfer rates on all PCle slots. See A2.6.
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A2.2.1 1P ADDRESS CONFIGURATION

i « All Control Panel ltems > Netwo

+

Control Panel Home View your basi

View your active networks

Change adapter settings

Change advanced sharing
settings

peode
Domain netwer

Nicht identifiziertes Netzwerk

Public network

Change your netwo

4Gy Setupan

Setupab

Troublesh

Diagnose

L4
Networking ~ Sharing
Connect using:

@ Intel{R) PRO/1000 PT Desktop Adapter

Config
This connection uses the following items

A2 GIGABIT ETHERNET INTERFACE

How to configure an IP address manually: exemplary for
Windows 10 (configuration for Win 7/8 is identical)

Properties

Properties

@000

Use the following IP address

Start — Control Panel — Network and Sharing Center
Select your GigE network connection

Internet protocol version 4 (TCP/IPv4)

Use internet protocol version 4 (TCP/IPv4) only, TCP/IPv6 is not

supported by PCO cameras.

Recommended: configure your IP address manually.

The use of Dynamic Host Configuration Protocol (DHCP) is not

recommended. DHCP
automatically is selected 0.

rk and Sharing Center v|o

Search Control Panel

o

c network information and set up connections

Accesstype  Internet

k Connections: [ Ethernet

Accesstype: Mo network access

e

Connections: [ Ethernet 3

tking settings
ew connectien or network

roadband, dial-up, or VPN connection; or set up a router or access point.

oot problems

and repair netwark problems, or get troubleshooting information.

is active

Internetprotokoll, Version 4 (TCP/IPv4) Properties
General

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

ure... () Obtain an IP address automatically

(®) Use the following IP address:

[ E3Client fiir Microsoft-Netzwerke

3 ~ 1P address: 192 , 168 . 144 , 11
[] "3 Datei- und Druckerfreigabe fiir Microsoft-Netzwerce
[ #3g0S-Paketpianer Subnet mask: 255,255,255, 0
< -
[ L \ntematprmmfnll,\farsmn 4 (TCPAPv4) Default gateway: l:l
" u E/A-Treiber fiir Verbindungsschicht-Topolog! Inur
O 2. Microsoft-Muttiplexomrotokoll fir Netzwerkadapter
O Microsoft-LLDP-Treiber w Obtain DNS server address automatically
< B > (®) Use the following DNS server addresses:
Install... Uninstall Preferred DNS server: l:l
Description Alternate DNS server: .

TCP/IP, das Standardprotokoll fur WAN-Netzwes
Datenaustausch ber verschisdene, miteinander
Netzwerke ermdglicht.

if

Ethemnet 3 Status

General

Connection
IPv4 Connectivity
IPv6 Connectivity
Media State:
Duration:
Speed:

Activity

D rroperties

obtain an IP address

No network access
g No network access
Enabled

00:25:14

1.0 Gbps

Sent Received

99

i€ Disable

0

Diagnose

n
N [ validate settings upon exit FaiE el
cancel
Cancel

(o))

9

Close
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A2.2.2 JUMBO PACKETS / BUFFER SETTINGS

NOTICE These settings are for experts’ use only!

To change these settings:

Win7/8/10: Start — control panel — network and sharing center —
change adapter settings — select network connection e.g. Ethernet 2
connected to your camera — right-click— properties — configure —

advanced
Proparty: Value: Jumbo Packets and Transmit / Receive Buffer are settings
L e e Voo i | 2 . of your network card and can be changed with the windows
Locally Administered Address
Log Lirk State Event control panel.
Priority & VLAN

Receive Buffers
Receive Side Scaling

SpecddDuplex e These buffer settings help to reduce the loss of data
e packets (images) while transferring data from camera to
network interface card.

Property: Value:
LL:rge geng %nag gers\nn i I;:;v‘ -~ 2048 =
rge Sen load Version 2 (IPvi . .

Locely Adninsered Address Transmit / receive buffer (recommended for GbE network
[[EEE only)

Speed & Duplex

E?%ﬁiﬁﬂﬂﬁii o For some NIC’s you may set parameters manually which

UDP Checksum Offozd (IPvd) affect the stability of the data transfer. The most important

UDP Chepksum Offload (IPvE) s .

Wi for Lk hd ones are Transmit and Receive Buffer.

Always set the value of these parameters to their maximum.

Intel(R) PRO/1000 PT Desktop Adapter Properties X
General| Advanced | Drver | Detais | Events  Power Management Jumbo packet (expert use only —-use with one camera
The following properties are available for this network adapter. Click only)

the property you want to change on the left, and then select its value

on the right

";‘”?m : Vj;:m Activate Jumbo Packet(s) to reduce overheads and CPU

low Lontrol ~ s v . .

Gigabt Mster Save Hoce T By cycles, in case your network adapter supports it.

Inempt Moderaion Pt Discbled _ All network components must be Jumbo Packet compatible.

[limbo Packet ] ; ;

[l Pecd = You must use Calib Tool to set Packet Size of your camera,

Large Send Cffload Version 2 (IPvi

Locally Administered Address see A2-5

Log Link State Event

Priority & VLAN

Receive Buffers
Receive Side Scaling
Speed & Duplex hd

==
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A2 GIGABIT ETHERNET INTERFACE

A2.2.3 RECOMMENDED HARDWARE

The following hardware components have been tested by PCO. Their
use guarantees stable data transfer rates.

10GbE

NIC Intel Ethernet Server Intel Ethernet Converged
Adapter 1210 TH Network Adapter X550-T2
NIC Intel Ethernet Server
Adapter 1350 T2 (2 port)
NIC Intel Ethernet Server
Adapter 1350 T4 (4 port)
Switch Standard 1 Gbit switch  Netgear ProSAFE XS716T

A2.2.4 NETWORK ENVIRONMENT/PATCH CABLE

A correct network configuration is crucial to achieve the best image
data transfer rates. It is mandatory that any component used for the
network connection between camera and computer is compatible
with a data transfer rate of 1000 MBit/s for Gigabit Ethernet or 10
Gigabit/s for 10 Gigabit Ethernet.

Some of these components are the NIC, router, hub, switch, etc., but
also the patch cable.

The quality of patch cables is specified in categories. It is necessary
to use category 5e-, 6-, or 7- patch cables for a network connection
with a data transfer rate of GbE, for 10GbE network only Twisted

Pair Cat 7e.

I R K
Network cable Cat 5e, 6, 7 TP Cat 7e
Max. cable length 100m 100m

A2.2.5 CABLE LENGTH

Available cable lengths:

T gy

standard 10 m Cat 6 (for Extension Box)
optional 0.5m;2m; 5m; 12.5 m; 30 m; 50 m
maximum 100 m

included breakout cable (3m Cat 6 RJ-45)
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A2.3 SINGLE/MULTIPLE CAMERA OPERATION

The subchapters explain single and multi-camera use.

A2.3.1 SINGLE CAMERA

Single camera operation means camera and computer are
connected via Point to Point connection, i.e. direct connection via
LAN cable between the GigE connector of the camera and the
network interface card of your computer.

e Connect NIC and camera via patch cable directly.
e Configure the IP address and Subnet mask of your NIC, see
A2.2.1

Configuration example:

Camera
IP: 192.168.144.200
Sub mask: 255.255.255.0

41 Camera Network Settings

Calibration Tool:
Use the Calibration Tool to configure these settings,

ay Cam Ip Cam Subnet  PktSize DHCP
152,168.144.200  255.255.255.0 1 -0 [x]

Mer see chapter A2.5 (e.g. configuration of a pco.dimax
camera connected to a NIC).

<< Back Expert View
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A2 GIGABIT ETHERNET INTERFACE

A2.3.2 MULTIPLE CAMERAS

There are two basic ways to connect multiple cameras to a
computer: with a switch or with one network interface port per
camera.

A2.3.2.1 SWITCH

The network settings using a switch can be configured manually or
with a DHCP server.

Using a switch may cause network performance problem: if the

connected cameras require a higher bandwidth than provided by the
switch and the associated network card. See also Network and
Packet Delay A2.5.3

Via switch without a DHCP server:

e Camera and NIC IP addresses have to be set manually.

e The subnet of camera and NIC, i.e. the first three sections of
camera and NIC TP address must be identical (see configuration
example).

e The next section of each camera and NIC IP can be any value
between 1 and 254, but may not be the same for both devices.

e For example: NIC IP 192.168.144.10; a proper camera IP would be
192.168.144.100. The Subnet mask must be exactly the same, e.g
255.255.255.0.

Configuration example:

Camera 1 Camera 2 Camera 3
IP: 192.168.144.200 IP: 192.168.144.201 IP: 192.168.144.202
Sub. mask: 255.255.255.0 [l Sub. mask: 255.255.255.0 |l Sub. mask: 255.255.255.0

4 Camera Network Settings x
. . .
y Cam Ip Cam Subnet  PktSize DHCP MIC Ip callbratlon Too"
192,168.145.200  255.255.255.0 - [x] 192,168,145, 10 2}
197 168.144.900 || 255.255.255.0 | 1450 [x] 192, 168.144. 10 il

Use the Calibration Tool to configure these settings,
< >|| see chapter A2.5 (e.g. configuration of a switch with
two pco.dimax cameras).

<< Back EAExpert view Set
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Via switch with DHCP server:
e NIC and cameras obtain the IP addresses automatically by a
DHCP server.

A2.3.2.2 SEVERAL NICS

Via several NIC’s (or NIC ports) at one computer:

o Camera and NIC IP addresses have to be set manually.

e Each camera and NIC pair needs its own subnet (see
configuration example).

e Using NICs with multiple ports: check the bandwidth of the PCle
slot.

The following example shows how to calibrate IP addresses when
connecting cameras to individual NIC’s. Most important is that each
camera & NIC combination needs its own subnet and the camera
IP address and subnet and NIC IP address and subnet have to
match.

Configuration example:

Camera 3
IP: 192.168.146.200

Camera 1 Camera 2
IP: 192.168.144.200 IP: 192.168.145.200

Sub. mask: 255.255.255.0 | Sub. mask: 255.255.255.0

igi%))

—

Sub. mask: 255.255.255.0

& Camera Network Settings > Calibl’ation TOOI.'
Use the Calibration Tool to configure these settings,

y Cam Ip Cam Subnet  PkiSize DHCP MIC Ip . . 5 -
R © ewoiew .| see A2.5 (e.g. configuration of two NIC’s with two
192,168.144,200  255,255.255.0 -0 [ 192,168,144.10 2| pCO,dImaX Cameras).

< >

<< Back Expert View Set
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A2 GIGABIT ETHERNET INTERFACE

A2.4 DRIVER INSTALLATION

GigE driver installation see chapter 4.2

A2.41 UNINSTALL DRIVER

Programs and Features

<« « 4 [@ « All Control Panel ltems > Programs and Features

Control Panel Home

Uninstall or change a program

- Open the file GigE_Uninstall.exe
v seamemsiene 5 (WiN7/8:  Right-click and  select Run as
Administrator)

X

View installed updates To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.

&) Tum Windows features on or

off Organize »  Uninstall

Install @ program from the
ork

netw Name

[EINVIDIA PhysX-Systemsoftware 0.16.0318

[E]PCle to Peripheral Adaptor

=- e Win 7/8/10
Click Start — Control Panel — Programs and
Features — Select: pco gige and double-click

peo.gige
Peripheral Server

Uninstall [ to uninstall

3 Realtek High Definition Audio Driver

5 Reneses Electronics USB 3.0 Host Centroller Driver

pCo ag Product version:
3 Help link:

[ESlcon Sl mE5 AQE-C1BG At 23 .~ Or on Win7/8: Start — Programs — Digital
e S Camera Toolbox — pco.gige/pco.gige2 —
Uninstall

A2.4.2 DE/ACTIVATING FILTER DRIVER (WIN7/8)

NOTICE

It is mandatory that the PCO GigE driver is only activated at the
specific NIC physically connected to your camera. In addition, just
the service pco.camera with GigE and the Internet protocol
Version 4 (TCP/IPv4) should be activated for each NIC used for PCO

cameras.
With active virus scan/firewall an connected camera may not be

recognized.

Tick the pco.camera with GigE check box for activating or
deactivating GigE drivers.

Camera is operated with this Camera is NOT operated with this
network card. network card.

Activate both GigE drivers and Deactivate both GigE drivers.
internet protocol version 4 TCP/IP. Activate all other elements.
Deactivate all other elements.

1 Eigenschaften von LAN-Verbindung =] 1 Eigenschaften von LAN-Verbindung ||
Netzwerk | Fraigabe Netzwerk | Freigabe
Vetbindung herstellen iiber: Vetbindung herstellen iber
¥ Intel{R) 82567LF-2 Gigabit Network Connection l;" Intel(R) 82567LF-2 Gigabit Network Connection
Diese Verbindung verwendet folgende Elemente Diese Verbindung verwendet folgende Blemerte:

R o fin-Llirossii-blotawen - oh [ . -

pco.camera Gen2 with GigE V4.0.0.12
poo camera with GigE V3.1.0.05

(=] o5 Paketplaner
B Datei- und Druckerfreigabs fiir Microsoft-Netzwsrke ||

ntemet P/P & Intemetprotokoll Version & (TCP/IPv6)
& Intemetprotokoll Version 4 (TCF/|Fvd - & Intemetprotokoll Version 4 (TCP/IPv4) -
4| n » 4 m r
[ instaliersn.. | [ Deinstalieren ] | Figenschafien [ instalieren.. | [ Deinstallrsn | | Eigenschsiten
Beschreibung Beschreibung
pco.camera Gen2 with GigE v4.0.0.12 Eméglicht es, diessn Computerim Netzwerk zu erkennen und

festzustellen, wo er sich im Netzwerk befindet.
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A2.5 CALIBRATION TOOL

The PCO GigE Calibration Tool is part of the PCO software package,
starts automatically after the PCO GigE Driver installation and is
automatically linked to your desktop.

e Win 7: Start — All programs — Digital Camera Toolbox —
pco.gigeG2 — GigECalib

e Win10: Start — All Apps — Digital Camera Toolbox —
GigECalib

The purpose of this software:
o Set camera network parameter (Packet Delay A2.5.3).
e Change the network settings (IP address & subnet mask
A2.5.4) of the camera.
o Display connected PCO GigE cameras.
e Check the correct network configuration.
e Test the data transfer rate (Test A2.5.5).

A GigECalib Gen2 V2.0.0.63 - O e

Stepl: Set Camera(s)
About
Metwork and Packet Delay: (1) Set ==

Step 2: Test Camera(s)
Camera Image Transfer Datarate: (2) Test == 9

How does it work?

The Start Dialog offers two possibilities:

@ Choose Set Network and Packet Delay (SET>») to calibrate
network parameters like IP address, Subnet mask and Packet
Delay of all connected cameras. See chapter A2.5.3 and A2.5.4.

@ Or choose Test Camera Image Transfer Datarate (TEST>») to

test the image data transfer rate of all PCO GigE cameras
correctly connected to your PC. See chapter A2.5.6.
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A2.51 FIRMWARE WARNING

GigECalib: Warning! X
Please update FW of the GiGE/USE Interface Card of camera
169.254.224.100.

Visit www.pco.de,

4} Camera Metwork Settings X
PktDelay Cam Ip Cam Subnet  PkiSize DHCP NIC Ip
GBI 65,254 22415601 [ 355:255,000 " IGO0 o s
£ >

<< Back Expert View Set

A2.5.2 BLOCKED ACCESS

AL Camera Network Settings X
PkiDelay Cam Ip Cam Subnet PkiSize DHCP MNIC I
MNO ACCESS  192.168.144.201  255.255.255.0 | 1460 [x] 68. ]
MO ACCESS 92.168.144.200 255.255.255.0 | 14860 [x]
£ >

<< Back Expert View Set

67

A2 GIGABIT ETHERNET INTERFACE

If this message pops up after clicking SET>> a
calibration will not be performed.

The driver needs a new firmware version to
work properly.

Download it from www.pco.de. Select Support
and your camera type.

If you can’t change the configuration (all fields
are grayed out) other software accesses the
camera (e.g. Camware).

Close all applications that directly access the
camera.

pco.



A2.5.3 NETWORK AND PACKET DELAY

The dialog Camera Network Settings sets the

pco.dimax cs Packet Delay and changes the PCO GigE
120 Camera network settings.
z 10 \ The Packet Delay value indicates the delay (in
£ \ ps) inserted between each ethernet packet of
& o0 \ the image payload data.
% 40
£ 20 \\ It is an approximate flow-control mechanism, if
o ‘ ‘ ‘ , ‘ ‘ ‘ ‘ , | the application or the network infrastructure

0 20 40 60 80 100 120 140 160 180 cannot keep up with the ethernet packets sent
Packet Delay (1s) by the device. A packet delay always slows
down data transfer rate.

Example: if two PCO GigE cameras are connected to a single Gigabit
Ethernet Port (for example via a network switch) the sum of the
bandwidths has to be smaller than the maximum possible data
transfer rate transmitted by GigE (100 MB/s).

NOTICE If Packet Delay is increased, the data transfer rate is decreased.

Table Delay Time and transfer rate pco.dimax cs

PEEWIEEN 0 20 40 60 80 100 120 140 160 180

97 58 28 23 18 15 125 11 95 88
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A2 GIGABIT ETHERNET INTERFACE

A2.5.4 SET CAMERA IP ADDRESS & PACKET DELAY

43 Camera Metwork Settings X
PktDelay Cam Ip Cam Subnet | PktSize DHCP MNIC Ip
1] 169,254,228, 100 255.255.0.0 1400 disabled 169,254,224
< >
<< Back Se
A CameraN Settings X
PktDelay Cam Ip Cam Subnet  PktSize DHCP NIC Ip
INVALID | e [x] 169.254.224
< >
<< Back Expert View 9 Set
A Camera Network Settings had
Progress Metwork Settings
Camera(s) configured successfully. _
There is{are) no changed Packet Delay(s) or Size(s). _
There is{are) no changed GigE Configuration{s). _
1 GigECalib Gen2 V2.0.0.63 - O >
Stepl: Set Camera(s)
About
Network and Packet Delay: (1) Set ==

Step 2: Test Camera(s)

Camera Image Transfer Datara@ (2) Test ==

Make sure the camera IP address (Cam IP) and
the camera network mask (Cam Subnet) fit to
the network interface card (NIC IP & NIC
Subnet) connected to. Everything is correct if all
values are highlighted in green.

If camera IP or subnet is not correct, it will be
highlighted in red @. The first three sections of
camera and NIC IP must be identical. The
fourth section between 1 and 254.

For example: NIC IP 192.168.144.49; a proper
camera IP would be 192.168.144.100.

The subnet mask must be exactly the same, e.g
255.255.255.0.

Set Packet Delay, standard is 40. Read A2.5.3
before setting the Packet Delay.

You can only change camera |IP & subnet with
this tool, but not NIC IP & subnet (for NIC
configuration see A2.2.1).

Double-click onto the table @ to change the
value. Press the Set @ button to validate the
changings. After configuration is finished click
Done.@)

The next step is to check if IP and Subnet
configuration is correct: click Set» @ again to
check if all values are highlighted in green.

Finally always Test» (@ your settings. See chapters A2.5.5 and
A2.5.6.
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A2.5.5 IMAGE DATA TRANSFER RATE

2 GigECalib Gen2 V2.0.0.63

Stepl: Set Camera(s)
About
Metwork and Packet Delay:

_ o x First click Test» @then double-click into the
Select @ column of the table to select the

camera. If a camera is not highlighted in green it
(1) Set =>

cannot be selected for testing. If more than one
Step 2: Test Camera(s) camera is selected, they are going to be tested
Camera Image Transfer Datarac (2) Test > in parallel.
t Camera >

[
[x]

P2P

Select SN Topology PacketDelay PacketSize Camera
3 a 1460 Dimax

Press Next >> @) button to open the Camera
Test dialog.

<< Back

A2.5.6 CAMERA TEST

'—} Camera Test

6 Result:
Test succeeded for 2 camera(s)! 130.11

Cameras Selected: View: Progress:

192. 168. 145,200 (0.00). P ssosves
65.08 MB/s .
e — _ Test. The test grabs images

<< Back Q Done

» P All cameras selected in the
1770 fos - 1920%1 440 Select Camera dialog are listed
here. If the View box is checked
the transferred images are
displayed. Click the@®Run Test
to start the Camera Transfer

ME s

from each camera listed - the
images from all camera are

NOTICE

transferred in parallel!

The whole Camera Transfer Test succeeds only, if each Single
Camera Transfer Test succeeds. With a Single Camera Transfer
Test 100 Images are transferred, and it fails, if more than 0.1% of all
transferred ethernet packets got lost.

If a Single Camera Transfer Test and so the Camera Transfer Test
for all connected cameras fails, first check the Packet Delay value.
It indicates the delay (in ps) inserted between each ethernet packet of
the image payload data.

The application or the network infrastructure cannot keep up with the
ethernet packets coming from the device. So, if a Single Camera
Transfer Test fails, increase the Packet Delay value (see A2.5.3).
Once finished click Done @ .

The Gen2 GigkE maximum data transfer rate is about 100 MB/s. For a
pco.dimax camera with the Gen1 GigE interface card, the maximum
data rate is up to 68 MB/s.
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A2 GIGABIT ETHERNET INTERFACE

A2.5.7 RESET IP ADDRESS

NOTICE This is a special function, which is not necessary for normal
configuration, but required if the camera is properly connected and

not found by the Calib Tool because of an incorrect IP address.
Only connect one camera to your computer, if you want to use this

function.
Click Set. If Calib Tool can not find a correctly
' GigECalib Gen2 V2.0.0.100 - 0O X | connected camera an error will be displayed.
Stepl: Set Camera(s)
About GigECalib: No PCO GigE Camera discovered x
Metwork and Packet Delay:
Quit
Step 2: Test Camerals) | Please make sure camera is connected and ready!
Camera Image Transfer Data Rate: (2) Test ==
A Camera Network Settings X
Reset IP address of your camera.
PkitDelay Cam Ip Cam Subnet PktSize DHCP Sync C...
£ - =
Resets camera to factory |p address 192,168.144.200. ]
<< Back Expert View Reset IF addr: Set
Enter MAC
#1 Reset to factory IP address *
address of your
Enter Camera MAC address (For example: 00-08-5E-00-04-50): camera (see
Please ensure that no other GigE cameras are connected! g
sticker on the
0o | 08 - | 5E _ |00 _ |05 _|7a
| | | | | | | | | | | | Click here to force camera's [P address to 192.168.144.200! Camera)'
Please ensure that only one camera is connected to your PC!
<< Back

Press Set to reset the current IP address of your camera to the
factory default IP address.

This window pops up after successful I[P
address reset.
o Force camera IP address succeeded! Please press 'OK' and 'Quit' to Press OK to return to the Reset to faCtory P

return to the 'Start' dialog. address window.
The camera should be discoverered now with [P 192,168.144,200!

Succeeded: Force camera |P address succeeded! *

Final step: press quit to return to the

4 Reset to factory IP address * Start Dialog
Enter Camera MAC address {For example: 00-08-5E-00-04-90): Your camera should now be Correctly
Force camera IP address succeeded! Press 'Quit’ dISplayed and it is pOSSible to continue

|m |_|os |_|5E |_|nn |_|05 |_|;a | I GigE configuration.

I
1
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A2.5.8 TOOL TIPS

Enable / disable Tool Tips run the PCO GigE

Info about GigECalib Gen 2 X i X .
Calibration Tool. Click the About button of the
o Start Dialog and activate/deactivate the
GigE Calibration Toaol support@pco.de .
Copyright (C) 2014 http:/fwww.pco.de Enable Tool TlpS check box.
PO AG Enable Expert view: all setting options are
Enable Tool Tips ++43 9441 20050 enabled.
Always enable Expert view

Tool Tips helps to understand the

Double-Click into table to manipulate 'Pkt Delay', 'Cam P, 'Cam Subnet’, 'Pkt Size' or fUnCtlonallty Of the Cal|brat|0n tOOI'

‘DHCP' and to get further information.

IMPORTAMNT!:

Packet Delay and other settings are
explained in detail.

'Pkt Delay’, 'Pkt Size' and 'DHCP' are saved to "SC2_GigE_param.ini" and

.:'a_ c exist for PC's ethernet port connected to camera shown in this list!

So values are valid for each camera connected to this ethernet port.

(169.254224.100 25525500 [ 169.254.224

-

<< Back Expert View

A2.6 HELP GUIDE

-\."\
m

Firewall If your camera is not recognized, deactivate Firewall
and Antivirus programs.

Driver (NIC) Install original driver of your network interface card
(e.g. intel driver) assuring full performance.

Latest Always install the Jlatest PCO GigE driver (see

Driver https://www.pco.de/support).

Buffer Pay attention to the network interface card buffer
settings (see A2.2).

Firmware If the Calib Tool tells to update the firmware,
download and install the latest version for your
camera.

SIeVAeEIE=MN |f your computer has a network card installed (PCl /
UEURIEAEIEN PCl express slot) and the data transfer rate is slow or
(NIC) data transfer is only working with a high packet delay
(see A2.5.3): remove the NIC and select a different slot
of your mainboard. Some slots may not reach the
specified data transfer rate. Also check the wiring
diagram of your mainboard to select the fastest slot.

If you have a mainboard with e.g. two network ports,
the same problem can occur.

Windows Install the latest windows updates. It prevents from
Update problems with the GigE driver installation
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A2.7 PERFORMANCE

A2 GIGABIT ETHERNET INTERFACE

The following table shows example configurations: minimum and
recommended ones. The specified values are only valid for these
configurations and should be an orientation.

Setup

| Winmun | Recommended

Network
interface
card
(NIC)

NIC
configuration

Network
connection

Patch cable

Additional
network
components

Network
environment

Driver

Packet delay
/max speed
mode

Computer

Operating
system

NOTICE

100 Mbps NIC with
standard PCI
interface

(only working with
GigE Gen2 driver)

GbE NIC with PClI  10GbE NIC
Express interface

Recommended Recommended
NIC see A2.2.3 NIC see A2.2.3

Receive / transmit buffer is set to maximum

P2P or via switch

Catb5e

switch, hub, router
are compatible to
100 Mbps

P2P
Catbe or higher TP Cat7e
no additional no additional
components components

virus protection/
firewall inactive

PCO GigE driver installed

20 ps / off

INTEL® Core™ i5
CPU; 2.4GHz; 4GB
RAM

Win 7 — x64/x86
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0 ps / off 0 ps / off

INTEL® Core™ i7 CPU; >2.8GHz;
8GB RAM

Win 7/8/10 — x64

Data transfer rate performance depends on sensor resolution.
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A3 ACCESSORIES

Available accessories for pco.dimax cs camera systems.

A3.1 BREAKOUT CABLE

Standard equipment for every pco.dimax cs
camera.

Connectors:

e RJ-45 Cat.6 cable for GigE interface (3m)

e BNC Trig in (2m): TO, Record stop,
Acquire trigger, TTL or Contact closure
possible (5 kOhm after +5V)

e BNC Sync in (2m): TTL signal for sync.
or single frame trigger (5kOhm after
ground)

e XLR cable for power supply (0.5m)

AG3.2 EXTENSION BOX

The pco.extension box is optional for the pco.dimax cs. It
manages all connection options of the camera system.
BNC: (500 cable required)

@ 1/0: Input/Output: TTL status out/ busy or exposure
time (0 and 5V)

@ Sync In: TTL signal for synchronization or single frame
trigger (5kOhm after ground)

9Trig In: TO, Record stop, Acquire ftrigger, TTL or
Contact closure possible (5 kOhm after +5V)

O12v out: two 12V output connectors (1.5A each) for
external devices e.g. HD-SDI monitor; (input voltage =

15V)
Pin1 12V out (£5%) Pin3 n/a
Pin2 n/a Pin4 GND

Socket: Lemo EEG.0B.304.CLN (Fitting male connector:
FGG.0B.304.CLAD52Z7)
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NOTE

Using the Extension
box make sure signal
polarity is inverted to a
TTL signal type at the
acquire enable (BNC
Trig In) input.

A3 ACCESSORIES

@ Cam: connection to camera; Lemo EEG.2B.318.CLN see A1.2

-iﬂ_m

1 Ethernet A- SYNC- (to BNC)

2 Ethernet D- 1 1 -SUP (GND)

3 Ethernet B- 12 -SUP (GND)

4 Ethernet B+ 13 Ethernet A+

5 Ethernet C+ 14 Ethernet D+

6 Status (to BNC) 15 Ethernet C-

7 +SUPPLY 16 Status (to BNC)

8 +SUPPLY 17 TRG+ (to BNC)

9 SYNC+ (to BNC) 18 TRG- (to BNC)

These BNC signals are transmitted differentially. Extension box
includes TTL to RS485 converters.

@ GigE: standard RJ45 Ethernet plug

@ LED:

Orange LED: voltage is applied

Green LED: power switch is set to on

Blue LED: green LED will change to blue for 2s if a trigger signal is
received

© Batt In:
Pin1 External battery Pin3 n/a
Pin2 pco.battery pack Pin4 GND

Socket: Lemo EEG.0B.304.CLN (Fitting male connector:
FGG.0B.304.CLAD52Z7)

© on/off: pull this switch and then turn it up or down (Safety switch)

{0 Trigger button: pushing generates an internal pulse (700ps) to the
Trig In BNC socket as OR gate.

® Power: 12-48V XLR /Neutrik socket (fitting connector e.g.
NC3MX-BAG)

Pin1 GND Pin3 n/a
Pin2 +Voltage

Power supply (provided): 24V 2.71A (65W) for 90/250 VAC

& Mounting Threads: 2x M4, 3x Y4 inch, 2x M6 holes.
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A3.3 LENS CAGE

This cage is available for all pco.dimax cs models
and guarantees a stable mounting of camera and
C-Mount lens. PCO recommends the Lens cage
when strong acceleration forces can occur on the
lens. Contact PCO for further information and
matching lenses. An individual adaption to your lens
is possible.

Mounting threads to mount the lens cage to
your equipment:
Right side: 6x M6; Left side: 6x M6; Bottom: 8x M6

The height-adjustable lens holder

Mount the lens: use the two hexagon socket
(Allen) screws on each side and two screws on
the bottom to fix the lens holder to the cage.

The height adjustment can be adjusted by
vertical movement to the lens.

Then attach the clamping bracket and tighten it
with the two knurled screws. The knurled screws
must not be tightened with tools, as this could
damage the lens.

The lens holder must be installed so that the lens
is fixed without the moving parts being blocked.

Mount the camera: use the two
hexagon socket (Allen) screws on
the bottom of the camera and the
three screws on each side to fix the
camera to the lens cage.

The clamping bracket can be tumed () EEEENEN)

by 180 degrees to clamp certain

lenses properly. Qe—

tightning torque of 2.5 Nm.
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Hexagon socket (Allen) set screw: finally fix the
screw on both sides of the lens cage with a
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A4 MOUNT ADAPTER

A4 MOUNT ADAPTER

A4.1PCO F-MOUNT ADAPTER

This is the F-mount adapter from PCO.

If you have got a lens with automatic
diaphragm, this adapter allows you to easily
adjust the aperture by turning the aperture
ring on the adapter.

F-mount lenses
without an automatic
diaphragm can be
adapted to the
camera’s lens mount
but the aperture
cannot be set.

Adjust back focal length

Set the focus of your lens to infinity. After
that, look for an object in infinity and generate
a sharp image by turning the adapter. Use the
rearmost ring to fix the setting.

Matching lenses with automatic diaphragm:

Nikon: all Nikkor lenses of type D and type G (not for type E, this one
is only electronic).

Zeiss: all ZEISS ZF.2 lenses (Otus, Milvus, Interlock, Distagon,
Planar).

Sigma: only lenses, which already have a manual diaphragm ring; all
other lenses have an aperture control lever, which does not spring
back, if you turn the aperture ring at the adapter.

Tamron: only some lenses provide automatic diaphragm (no specific
lens family):

Type 35mm F-Mount

A012 -> SP 15-30mm F/2.8 Di VC USD

A007 -> SP 24-70mm F/2.8 Di VC USD

A009 -> SP 70-200mm F/2.8 Di VC USD

A011 -> SP 150-600mm F/5-6.3 Di VC USD

FO12 -> SP 35mm F/1.8 Di VC USD

FO013 -> SP 45mm F/1.8 Di VC USD

FO017 -> SP 90mm F/2.8 Di MACRO 1:1 VC USD

Type APS-C(H) F-Mount

B001 -> SP AF 10-24mm F/3.5-4.5 Di Il LD Aspherical [IF]
e BO005 -> SP AF 17-50mm F/2.8 XR Di Il VC LD Aspherical [IF]
e G005 -> SP AF 60mm F/2.0 Di Il LD [IF] Macro 1:1
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http://www.tamron.eu/de/objektive/sp-af-60mm-f20-di-ii-ld-if-macro-11/

A4.2 CHANGE F-MOUNT TO C-MOUNT / FOCAL DISTANCE

How to change the optical input from F-mount to C-mount:

Step 1: Remove F—mount Adapter

Grasp the F-mount adapter at the black ring (counter ring) and turn it
counterclockwise.

== _Ei
Q
i
pee.dmes
lo

\ Counter ring

Step 2: Remove F-mount Ring

Unscrew these six Allen screws and carefully remove the F-mount
ring.

Step 3: C—Mount Adapter

Mount the C-Mount adapter with the six Allen screws.

Limitations of C—=mount lenses

Keep in mind that C-mount lenses could produce shadings at the
edges of large sensors. Most C-mount lenses are able to illuminate a
maximum image circle of 11 mm (2/3”), 16 mm (1”) or 22 mm (4/3”)
diameter only. The pco.dimax cs cameras have a sensor diagonal
from 18.17 to 31.36 mm, thus you may have to use the ROI function
for a shadeless image while using C-mount lenses with smaller image
circles.

Adjust Back Focal Length

Adjust the back focal length (e.g. if you cannot focus to infinity or to
the minimum object distance of your lens), proceed as follows:

Install a lens and set it to infinity. Turn the rearmost black ring
counterclockwise until it is loose. Hold the black ring in position and
turn the front part of the F-mount adapter in any direction until the
image is sharp. Then turn the black ring clockwise to fix the position.
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A5 HD-SDI

A5 HD-SDI

HD-SDI is the High Definition Serial Interface and a special
standard of the film industry.

Features:

e 1x HD-SDI BNC connector (see A1.2)

e Required cable: 75 Q coaxial BNC cable (RG59, Belden
1694A)

e |t is only an output interface — control of the camera is not
possible!

e HD-SDI can only transfer certain resolutions and frame rates,
see table below

e The output is scaled so that the entire image appears on the
HD-SDI screen — no ROI restriction
It can be used for e.g. an output monitor or a recorder
No parallel image output in Camware and HD-SDI possible
Bit rate: PAL: 1.485 Gbit/s; NTSC: 1.4835 Gbit/s; fyrsc =
foa/1.001

Overview of available formats:

-
SMPTE274M  1920x 1080 25fps  Single YCC10

7 SMPTE296M 1280 x 720 50 fps  Single YCC10 PAL

11 SMPTE274M 1920x 1080 30fps  Single YCC10 PAL

12 SMPTE274M  1920x 1080 29.97 Single YCC10 NTSC
fps

13 SMPTE274M 1920x 1080 24fps  Single YCC10 PAL

14 SMPTE274M 1920x 1080 23.98 Single YCC10 NTSC
fps

23 SMPTE296M 1280 x 720 24 fps  Single YCC10 PAL

24  SMPTE296M 1280 x 720 23.98 Single YCC10 NTSC
fps
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A6 IMAGE FILE FORMATS

There are different file formats available for saving camera images
with Camware:

b16
The b16 16 bit format is similar to the bmp format. However, 16 bit
pixel values are used instead of 8 bit pixel values.

The file format consists either of a Basic Header (6 Long-parameter)
or of an Extended Header (32 Long-parameter), the latter of which is
optional for additional information. It might follow a variable comment
field (ASCII code). Finally, there is the actual data set that is saved
linearly (as in the case of BMP files).

With the exception of the first value, all parameters are Long Integers
(4 Byte). The first six parameters must always exist. The rest of the
parameters, as well as the comment field, are optional.

[ [ Parameter Function

1 PCO- the first 4 byte are the characters PCO-
2 file size file size in byte
3 header length header size + comment field in byte
4 image width image width in pixel
5 image height image height in pixel
6 extended header -1 (true), extended header follows
7 color mode 0 = black/withe camera, 1 = color camera
8 b/w min black/white LUT-setting, minimum value
9 b/w max black/white LUT-setting, maximum value
10 b/w linlog black/white LUT-setting,
0 = linear, 1 = logarithmic
11 red min red LUT-setting, minimum value
12 red max red LUT-setting, maximum value
13 green min green LUT-setting, minimum value
14 green max green LUT-setting, maximum value
15 blue min blue LUT-setting, minimum value
16 blue max blue LUT-setting, maximum value
17 color linlog color LUT-setting, 0 = linear, 1 = logarithmic
18
internal use
266

Comment file in ASCII characters with variable length of 0...XX.

The length of the comment field must be documented in the header length
field.

16 bit pixel data
line 1, pixel 1 value of the first pixel
line 1, pixel 2 value of the second pixel

PCO recommends that all images should be saved first in the b16
or TIFF format. The advantage is to have the b16 or tiff images
available all the time, having the maximum 16 bit information. Note
that not all image analysis programs can accommodate 16 bit data.
The 8 bit format saves only the information displayed on the monitor
screen. The 16 bit information will be lost and cannot be recovered.
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A6 IMAGE FILE FORMATS

pcoraw
This 16 bit PCO file format is based on the BigTIFF format, thus
allowing for file size > 4GB. A new PCO proprietary compression
scheme is added if necessary.

Standard File Formats

TIFF
Tag Image File Format, version 6.0 and lower. There is a 16bit
monochrome and color image format.

BMP

Windows Bitmap Format, b/w or color 8 bit format images, which
have been saved in BMP format can’t be reloaded in Camware - only
as 8 bit images, i.e. part of the original information (16 bit) is lost.

FTS

Flexible Image Transport System, Version 3.1. There is a 16 bit image
format defined by the NASA/Science Office of Standards and
Technology (NOST). Some programs use the FIT extension for this
format.

ASCII
16 bit format, some mathematical programs prefer ASCII data.

JPG

JPEG (named after the Joint Photographic Experts Group who
created the standard) is a commonly used method of lossy
compression for photographic images. The degree of compression
can be adjusted, allowing a selectable tradeoff between storage size
and image quality.

JP2

JPEG 2000 is a wavelet-based image compression standard and
coding system. It was created by the Joint Photographic Experts
Group committee in the year 2000 with the intention of superseding
their original discrete cosine transform-based JPEG standard
(created 1992).

AVI

Audio Video Interleave is a multimedia container format introduced by
Microsoft in November 1992 as part of its Video for Windows
technology.

MPG

MPEG-1, similar to JPEG, is a standard for lossy compression of
video and audio developed by the Moving Picture Experts Group
(MPEG).

WMV

Windows Media Video (WMV) is a compressed video format for
several proprietary codecs developed by Microsoft. The original video
format, known as WMV, was originally designed for Internet
streaming applications, as a competitor to RealVideo.
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A7 CUSTOMER SERVICE

A7.1 SERVICE

The camera is designed to operate with no need of special
adjustments or periodic inspections.

A7.2 MAINTENANCE

UNPLUG CAMERA BEFORE CLEANING

A CAUTION Risk of injury due to electrical shock!
= Unplug the camera from any power supply before cleaning it.
CLEANING
= Use a soft, dry cloth for cleaning the camera.
= Do not clean the input window unless it is absolutely
necessary.

= Be careful and avoid scratches and damage to the input
window surface.
= Do not use liquid cleaners or sprays.

LENS CLEANING
NOTICE = The lens is best cleaned with pressurized air or with liquid

cleaners such as pure alcohol or with special optical
cleaners that are available at premium photo stores.

= Use a cotton swab dipped in pure alcohol or optical cleaning
liquid and wipe only on the glass surface.

= Do not get any cleaning liquid on the metallic parts such as
the lens thread, because tiny detached particles may scratch
the surface.

CLEANING LIQUIDS
NOTICE Aggressive cleaning liquids can damage your camera.
= Never use aggressive cleaning liquids such as gasoline,
acetone, spirits or nitro cleanser.
= Every time the input window is cleaned, there is the
possibility of surface damage.

PROTECTIVE CAP
NOTICE Always store the camera with the protective cap or with a lens
mounted to avoid dust and dirt on the input window.

A7.3 RECYCLING

To dispose your camera, send it to PCO or take it to a local
recycling center.

The camera includes electronic devices, which can contain materials
harmful to the environment. These electronic devices must be
recycled.
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A7.4 LOGFILE / SUPPORT FILE

Cantents

Search for Help on

Create Support File

Logging * 4
Support Mail [=Support File]
About

Camware 4

Camware Logfile not found!
Do you wish to continue without Camware Lodfile?

I you press ‘NO' the files will be created
during the next start or rescan of Camware!

If you have a question, which is not adequately addressed in this

A7 CUSTOMER SERVICE

manual, contact PCO or your local dealer.

To speed your request up, we need following information:
Short description of the problem Operating system (PC)

Description of your application

Camera settings

Type and version of camera

Software being used
Camera serial number

Enable Logging
Clear Logfiles

Explore Logfiles
Disable Logging

Processor type (PC)
Memory

Graphic card
Graphic card setup

How to create a logfile:

Enable log files:

In case 'NO” please close and restart Camware or do a rescan

Cancsl

Camware 4

Generate support file?

This will generate a file called CW Support zip,
which will be attached to the mail, f selected.
It will contain some logfiles and

additional info about your system:
PCO_Regtd (Registry entries about driver]

Repeat

Open the Help
Menu

Corflicts.nfo {Info file about the computers hardware).

Yes No

Camware 4

Cam\Ware and driver logfiles are enabled! This cuts down peformance!

Do you wish to continue logging?

Press "MNO' to delete the log files and disable logging.
Press YES to continue with logging

If you would like to create support files

press yes or SLUPPORT.

SUPPORT YES

Save this file

Or visit our
website:

Repair

Before sending the camera for repair, first contact your local dealer

or PCO respectively.

When shipping the camera for repair, be certain to carefully pack the
camera with proper shipping materials. If possible use the original
packaging. Use the protection cap to protect the camera on the lens

thread.
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? Help Menu — Logging — Enable
Logfile —Camware will ask you to
press NO to activate Logfiles after
restart of Camware

the workflow which produces the
faults

Click Support Mail (+ Support File) —
Camware will ask you: Generate
support file?

(CWSupport.zip — don’t rename it)
and send it to PCO Support
(support@pco.de)
http://www.pco.de/support/ and
upload the support file with our
support form

pco.
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A7.5 TROUBLE SHOOTING

Communication problems (camera is not detected)

o Take a look at the LEDs and note their state
¢ Disconnect and reconnect your interface , then wait (about 1 min)
for Beep and start Camware camera search again
o If this does not work —test another interface
0 Restart your camera by plugging off /on power supply: look
at LED sequence and note their state
o all LEDs are off for several seconds (if the break time was too
short, it might be that last LED status is shown again)
o all LEDs light up (red, green and blue)
o green LED is blinking for several seconds, then green
continuous, all other LEDs off
0 red LED means initializing failed
e Show us your log-files including extra information (any other
abnormalities / camera equipped with a battery?)

Image Error (e.g. quadrant error)
Describe your error (send us a Raw B16 or TIFF screenshot)

Fan control

The pco.dimax has a fan control. After starting or restarting camera
fan runs with highest rotation (noisy) and should slow down after
about 30s.

GigE-Connection

After start-up or (re)connection of GigE cable or by pushing the reset-
knob at the rear of the pco.dimax, the connection of the GigE
interface will be reestablished.

A short beep just confirms the physical network connection, not a
pco driver linkage; although an operating network connection is
indispensable for the driver.

Repeating beeps signalize a defective cable, communication is
interrupted.

Firmware, Software and Driver Update

You will find all necessary software and drivers on the accompanying
USB flash drive.

For the latest versions check our website:
http://www.pco.de/support/supportProducts/high-speed-cameras/
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ABOUT PCO

ABOUT PCO

In 1987, PCO was founded with the objective to develop and to
produce specialized fast and sensitive video camera systems, mainly
for scientific applications. Meanwhile the product range of PCO
cameras covers digital camera systems with high dynamic range,
high resolution, high speed and low noise, which are sold in the
scientific and industrial market all over the world.

Currently PCO is one of the leading manufacturers of scientific
cameras. Worldwide representatives, together with our own sales
department and technical support assure that PCO keeps in touch
with our customers and their needs. The actual wide range of
specialized camera systems is the result of technical challenge and
product specific know-how. A design according to advanced
techniques, a high standard of production and strict quality controls
guaranty a reliable operation of the cameras. Our own developments
in conjunction with an excellent contact to leading manufacturers of
image sensors ensure our access to state-of-the-art CCD- and
CMOS-technology for our cameras.

Since 2001, PCO is located in its own facility building in Kelheim at
the shore of the beautiful and international river Danube. Here in the
county Bavaria, which is well known for its excellent support and
conditions for high technology companies, we share the benefits of
the simple access to high performance products and services in the
surrounding area.

Kelheim itself is a historical town, first documented in 866. The small
city is founded at the confluence of the Danube and the Altmuhl,
which has been converted into the Rhine-Main-Danube bypass
channel for water transport. Located in Danube-valley, it is the heart
of a beautiful river and forest covered lime plateau landscape. It's
landmark, the Hall of Liberation, was built by Ludwig I. in 1863 on the
Mount Michael and is visible from all over the city and valley. The
beautiful Danube-Gorge, which is protected as natural monument
since 1840, is located between Kelheim and the famous abbey
Weltenburg.
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