the
cooKe
corporation

pCcoO.camware

User’s Manual

www.cookecorp.com



Copyright © 2004 pco AG (called pco in the following text),
Kelheim, Germany. All rights reserved. pco assumes no
responsibility for errors or omissions in these materials. These
materials are provided "as is" without warranty of any kind,
either expressed or implied, including but not limited to, the
implied warranties of merchantability, fithess for a particular
purpose, or non-infringement. pco further does not warrant the
accuracy or completeness of the information, text, graphics,
links or other items contained within these materials. pco shall
not be liable for any special, indirect, incidental, or
consequential damages, including without Ilimitation, lost
revenues or lost profits, which may result from the use of these
materials. The information is subject to change without notice
and does not represent a commitment on the part of pco in the
future. pco hereby authorizes you to copy documents for non-
commercial use within your organization only. In consideration
of this authorization, you agree that any copy of these
documents, which you make, shall retain all copyright and other
proprietary notices contained herein. Each individual document
published by pco may contain other proprietary notices and
copyright information relating to that individual document.
Nothing contained herein shall be construed as conferring by
implication or otherwise any license or right under any patent or
trademark of pco or any third party. Except as expressly
provided, above nothing contained herein shall be construed as
conferring any license or right under any pco copyright. Note
that any product, process, or technology in this document may
be the subject of other intellectual property rights reserved by
pco, and may not be licensed hereunder.



Table of Contents

Page 3
Table of Contents
1.1 Signs and Symbols........... 7
1.2 New Features of pco.camera ...................... Ve
1.2.1 AcCCept BULtON ... 7
1.3 Image Data Alignment ..o 8
1.3.1 MSB (Most Significant Bit) Alignment.................... 8
1.3.2 LSB (Least Significant Bit) Alignment..................... 9
1.4 If no camerais connected ..............ccciiiennenn 9
3.1 pco.camera family ... 12
3.2 sensicam family ... 19
3.2.1 sensicam long eXpoSUre.........ccoceiviiiiiiiieiiiiinenanne. 19
3.2.2 sensicam fast shutter ... 21
3.2.3 sensicam double shutter .................ooin 27
3.24 SENSICAM Q. uiiiiiiiiiii e as 29
3.2.5 sensicam sensimod............cccooiiiiiiiiiiiice 32
3.2.6 SENSICAM €M, 35
3.3 pixelfly family ... 38
3.4 diCaM PrO .o 40
4.1 Menu - Flle. ... e 48
A.1L OP N e 48
4.1.2 OPEN ST 48
4.1.3 OpeEN RECOIAEr ..ot 49
AL A SAVE . 49
415 SAVE SET .. 49
4.1.6 Save ReCONder ..ot 50
A.1.7  Print SEtUP ..o 50
4.1.8 Print PrevieWw ... 50
S T 1 1 50
4.1.10 OPLIONS .. 51
4.1.11 Load Lookup Table ..o 56
4.1.12 Direct Record TOFile.....c.coooviiiiiiii 56
4.1.13 Record with "Flowfile" ... 56
4.1.14 L 57
4.2 Menu - Camera ....c.covvvviiiiiiiiiiiiiiiiieeeeen 57
4.2.1 CameraControl........ccoooiiiiiiiiiiii 57
4.2.2 Load Camera Settings ......cocevviiiiiiiiiiiiiiieieeens 57
4.2.3 Save Camera Settings .......ccccovviiiiiiiiiiiceieeen, 57
4.2.4 Create Hot Pixel List ..., 57
4.2.5 Hot Pixel Correction ......c.coovveiiiiiiiiiii i 58
4.2.6 AULO EXPOSUIE ... e 59
4.3 Menu - ACQUISITION ....ooviiiiiiii e 59
4.3.1 LIVE PreVI@W ... 59
4.3.2 Acquire PICtUre ... 59

user's manual pco.camware 12/2004



Table of Contents

Page 4
4.3.3 ACQUIre SEQUENCE .......ciiiiiiieieiie e eeeaeaeeas 59
4.3.4 Rec. Memory SettingS.......cooeiiiiiiiiiiiiiieieee 60
4.3.5 Recorder Setup.......cocooeiiiiiiii i 61
4.4 MENU = VICW .. e 62
A.A4.1 B/W WINAOW ... 63
4.4.2 COolor WINAOW ... 63
4.4.3 Histogram WindoOWw ............ccciiiiiiiiiiiiiieieen 64
4.4.4 Convert Control BW ... 65
4.4.5 Convert Control Color ... 65
4.4.6 Recorder BrOWSEr ..o 66
A4.4.7 MUti WINAOW ... 67
4.4.8 Embedded Image Info.........ccoiiiiiiiiniiiiinl, 67
4.5 Menu - WINAOW ... 68
AB5.1  CASCAUE ..o 68
452 B N1 L 68
4.5.3 Arrange ICONS ... 68
4.5.4 ClOSE All. . 68
4.6 1V 1 1 69
4.6.1 CONENES . e 69
4.6.2 Search forHelp on ... 69
4.6.3 A OUL 69
51 Print AcCtive WINAOW ......oviiiiiiiiiiiiiiiiianeaees 70
52 VICW B/ WV .ttt aa e eanenaeen 70
53 VW COlOr it et aneaees 70
54 Open Histogram WindOW .........cccevvvvviiinnnn.. 70
55 Camera CoNtrol ... aeeaeens 70
5.6 Convert Control B/W ... 70
57 Convert Control Color ... 71
5.8 Auto Range PeakK...... .o 71
5.9 AUtO RanNge CropP ..cceeeiiiiiiiiiiiiiieieiieee e 71
5.10 AutoBalance Color.....oovuiiiiiiiiiiiiiiiiiaaans 71
511 AULO EXPOSUINE ..ottt ee e 71
B.12 LIV PreVIEW ...t eeeeaeeaeaaenn 71
513 AcqQUIre PiCTUIe ....cooiiiiiiiiiiiiiiiiiiceeeee e 71
514 Master Gain =/+ 2dB ...iiiiiiiiiiiiiiaaaiaaean 71
BI5 PiXEI VAU .. e aaeaaeen 72
5.16 Continuous AutoRange ..........cccoiiiieiiiiina. 72
B5.17 Start RECOId ... 72
518 Play Record.......cccoiiiiiiiiiiiiiiiii i 72

user's manual pco.camware 12/2004



Table of Contents

Page 5
519 StOP RECOId ..ooiiiiiiiiiiiiiiiiiiiiiccc e 72
520 Setup Recorder .......oiiiiiiiiiiiiiiiiiiieieeaeee 72
5.21 Replay Navigation.........ccoiiiiiiiiiiiininiannn.. 73
522 Image Browser........ooiiiiiiiiiiiiiiiiiiieeieaee 73
523 Multi WINAOW ... 73
5.24 camRAM Level Indicator..............cooeeveiina. 74
525 ReC. INfO . 74
5.26 CUISOI e 74
6.1 Histogram. ... 75
6.2 Camera Control ... 75
6.3 Convert Control BW ... 75
6.4 Convert Control Color.......ccooviiiiiiiiiiiieenn.. 75
6.5 Zoom (+/-) - (+/-Key) - (x0.125..x8.0) ......... 75
6.6 Auto Range PeakK......cccooviiiiiiiiiiiiiiiiiiiiias 76
6.7 AULtO RanNge CropP ..o 76
6.8 Auto Balance Color........coooiiiiiiiiiiiis 76
6.9 AULO EXPOSUre ... 76
6.10  FliP oo e 76
(S 20N R Y/ [ o @ 1 76
7.1 Setting Contrast Area by Mouse................ 77
7.2 Setting a new ROl by Mouse...................... 77
7.3 Command Line Argument .......cccovvvvvvviinnn.. 77
7.4 Embedded Image INnfo.......coovviiiiiiiiiiiiiiins 77
7.5 Time Elapse WIindoOW.........ccoiiiiiiiiiiiiiaeenn. 78
8.1 Image File Formats ..o 79

user's manual pco.camware 12/2004



Camware

Page 6

1

Camware

Camware is a 32bit Windows application for the Windows 2000
(with service pack > 4) and Windows XP (with service pack > 1)
operating systems.

Camware is a control application for the PCO camera systems:
pco.camera, sensicam family, pixelfly and dicam pro.

Using camware, all camera parameters are user selectable.
Recorded images are displayed on the monitor and can be
saved, for example on the connected computer's hard disk. The
recorder function records of image sequences and displays
them as "movies". This function allocates a memory space in
the computer's RAM memory into which the images are
transferred. The maximum memory space for recorded images
depends solely on the available RAM size of the computer.

When camware is started, it automatically recognizes the
camera type, which is connected to the computer and switched
on.

Before starting camware, make certain that the frame grabber
(or an appropriate standard interface such as IEEE1394 firewire
or camera link), the corresponding driver, the camera system
and the camware must have been installed according to the
camera manual instructions.

When camware is installed, the default directory location is:
...programs\Digital Camera ToolBox

After starting camware, the following main window should be
visible:

D=EEE LY T R FLLLE LEE LN

= - =TT ]
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1.1 Signs and Symbols

The following signs and symbols are used throughout this
manual:

Disregarding this symbol and the accompanying text
warning notices may result in the risk of death.

Disregarding this symbol and the accompanying text
warning notices may result in system damage and data loss.
IE%:‘ This symbol and the accompanying text point out tips, hints

and other useful information.

- These Symbols denote
enumerations and listings.

Text which refers to software nenus and
related information is witten in Courier
typeface with a fixed w dth.

1.2 New Features of pco.camera

1.2.1 Accept Button

CameraControl [

Timing | Senzor [Size] | Sensor (Misc.) | CamPlam || Fecording

B . EIE|E}": ?.CCCI’I’IIE : . E."CFICELIFEI: 111.'?|:|:ITIEI . @
T
E!I'I'IE I I I ECCII'I'IE I I-’-CCI’I‘IIE
Trigger Mode Timing
(%) Auto Sequence EwpozLre 00:00:111:000| 5 E]
() Soft Trigger min: M3 us
() External Exp. Start Delay 00:000:000:000) < E]

i) External Exp. Ctrl SIS

pro. 2000 (2043x2043), biw, doubleshutter Acoept J . .

Important changes in the general structure of the relationship
between the camera and the computer for pco.camera have
resulted in the camera, itself, doing more "guess" work, which
had previously been done by the computer.

= Changes to the camera control sheets must be completed
by pressing the "Accept"” button in the lower right corner of
the "Camera Control" window. If the "Accept" button is not
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pressed, these changes will be ignored and lost. If the
changes are within the allowed condition limits of the
camera, a message is sent to the computer, the button
disappears and the green lamp will be highlighted. If an
ilegal change was attempted, the camera will not accept
the change and the red lamp will be highlighted.
Timing | Senzor [Size] | Sensor [Misc.) | CamPlam || Recording
E] Delay: 0.000ms Exposure: 111.000ms E]
l:‘!rnE I I I I zcclmz I I I I-:l:l:mIE
Trigaer kode Timing
(%) Auto Sequence Exposure 00:00:111:000| 2 E]
() Soft Trigger Min:§: M us
) External Exp. Start Delay 00:000:000:000) < E]
() External Exp. Chi PR L
poo. 2000 [2048x2048), bw, doubleshutter .
1.3 Image Data Alignment

1.3.1 MSB (Most Significant Bit) Alignment

With the new pco.camera system, camware was converted to
an MSB image data alignment. This change was in response to
customer comments, that only black images could be seen,
when the image files were opened with image processing
software. This happened because the 16bit values were filled
with real intensity values for example a maximum of 4096
counts for a 12bit camera. If a 16bit image was opened, in most
cases the displayed image would be scaled to the absolute
maximum of 65536, of which 4096 is only a small amount. As a
consequence, the displayed image appeared black and seemed
to be empty.

For all image data, it doesn't matter which dynamic (10bit, 12bit
or 14bit) are MSB or left aligned. This means, that all
corresponding data are shifted or multiplied, and that the
maximum possible value is stored as the maximum 16bit
number (65536). As a result, even 10bit data appears larger,
because a full range pixel value of 1024 for 10bit would be
stored as 65536. Every pixel value has been multiplied by 64 (2)
to achieve the MSB alignment.

If necessary for image processing purposes, the original 10bit
values can easily be reconstructed by a simple division by 64 for
each pixel. No image information is lost, distorted or changed
by the MSB alignment.
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1.3.2

1.4

LSB (Least Significant Bit) Alignment

In earlier versions of camware, image data was stored using
LSB alignment. However, this method had shortcomings and is
no longer used in camware. Using LSB alignment the pixel
values are stored as they are recorded. Since there are no 10 or
12 or 14bit image formats, only 8bit and 16bit, all image types
must be stored as 16bit images.

LSB alignment is also called right aligned. The disadvantage of
some image processing software packages is that they open
images and display them simply minimum-maximum scaled to
the data format instead of the image content. Therefore, a
maximum exposed 10bit image (1024 counts) will appear totally
black when stored as 16bit image data. The software scales
from 0-65536 for display of 0-255 grey values, resulting in the
darkest grey level step of 8192 counts, which is larger than
1024. As a result, no image can be seen.

To solve this problem, now camware stores images MSB
aligned.

If no camera is connected

Error on startup! Mo camera detected or no board
found Starting without camera functionz.
Pleasze select color and resolution for demo mode.

Rezalution

1 360:1 024 K" ¥ (1360 Y1024

12 bt » [ ] Double Shutter Maode
Color Alignrment

*) bAw () color (%) lower () upper

[F*0OU LIKE TO CONMTACT PCO, PLEASE PRESS
Ok AWD SELECT "*ABOUT' AWD 'SLIPPORT".

[ Cancel ][ ]9 ]

If camware is started with no camera connected to the PC or
with cameras switched off, it starts in demo mode, which means
that all image processing features are available. The user only
has to tell camware which type of images will be opened. For
that purpose, the "Demo Mode Setup" window opens and asks
for the corresponding input.

Resolution

The drop down list offers the existing image sensor spatial
resolutions of all PCO camera systems. The user selects the
resolution of the images to be opened. Alternatively, the spatial
resolution can be adjusted by activating the text fields and
typing in the values:
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X: horizontal resolution
Y: vertical resolution

The second drop down list, "12bit", offers the selection of the
dynamic resolution (number of grey values in the image).

Furthermore, if double shutter images have been recorded and
should be opened, the corresponding checkbox should be
checked.

Color

With the radio buttons, the user can specify whether the image
type is monochrome or color.

Alignment

These two radio buttons adjust whether MSB aligned ("upper")
or LSB aligned ("lower") images have been stored (see chapter
before).
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2 Quick Overview

The toolbar buttons are pictured along with the corresponding
chapters, denoted by brackets, for further explanations.

Print (4.1.9)
; s 3 B/w window (4.4.1) - color window (4.4.2) - histogram (4.4.3
_1 :1 31 ( ) ( ) g ( )

E W W Camera Control (3) - convert control b/w (4.4.4) - convert
- control color (4.4.5)

# =a =y Auto range peak (5.8) - auto range crop (5.9) - auto balance
b color (5.10)

. Auto exposure (4.2.6)

Live preview (4.3.1) - acquire picture (4.3.2)

2A

- i Master gain (5.14)

BAW w271 e 167 Walue:13925 Pixel value (5.15)

@ > B Start record (5.17) - play record (5.18) - stop record (5.19)

3 Setup recorder (4.3.5)

M d 30 M Replay navigation (5.21)

_—
Eﬂ Recorder browser (4.4.6)
m Multi window (4.4.7)

RetAct0 <] B 168 | % = Mathematical functions (4.1.10)
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3 Camera Control

The "camera control” window is the main interface for all
camera settings. Here, camera delay and exposure times are
adjusted, vertical and horizontal binning can be selected, the
camera can be set to various trigger modes, a region of interest
(ROI) can be selected and information about the camera is
displayed.

The camera control window can be started by selecting the

proper command in the "Camera"-Menu or by pressing the
following button:

8

Camware automatically detects the camera type

3.1 pco.camera family

Timing

i II.HIIIﬂIIHII

Jil
il

This section describes the settings for the pco.camera system.
The camera control dialog always adapts to the camera type
connected. For pco.camera the camera control settings are
spread over five property sheets.

The most important change in the use of the camera control
for the pco.camera system is that changes that have been
made within the camera control window must be sent to the
camera to be acknowledged. Therefore, after changes in
each sheet, the visible "accept" button must be pressed.
After that, the changes will be sent to the camera. A green
lamp in the lower right corner of the control window
indicates that the changes have been acknowledged and
made. A red lamp signals an error.

If the "accept" button were not pressed, the user would
continue recording with previous or unknown settings. The
camera control dialog does not revert to previously
"accepted" settings.

The "Timing" sheet enables the control of delay and exposure
time as well as the "Trigger Mode".
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Sensor (Size)

CameraControl [

: | Sensar (Size] | Sensor [Misc) | CamRam | Recording|

[E]‘ Celay: 0.c00me Exposure: 1.825me E]
) pr— S

T T T
| Bue Zoo0ous 4000us

Trigger Mode Tirming
(®) Auto Sequence
) Soft Trigger

(") External Exp. Start
(3 Esternal Exp. Chrl TME LS NE

poo. 1600 [1600:1200], bAw, doublezhutter | .

Trigger Mode

If "Auto Sequence" is selected, press the "Start Record" button
to begin recording. The camera will optimize the image
recording to achieve the best possible frame rate.

Use the "Soft Trigger" if single images need to be recorded with
GUI control. The user must press the "Start Record"” button to
enable the recording. Then single images can be acquired by
pressing the "Single Trigger" — button (see 5.13 and 5.17) with
the yellow flash, next to the "Start Record" button.

If "External Exp. Start" is selected, the image acquisition is
triggered by an external signal. It is also possible to force a
software trigger with the "Single Trigger" — flash button.

If "External Exp. Ctrl" is selected, an external signal, which is
applied to the trigger input at the pco.power, controls the start
and the duration of the exposure.

Timing

The timing values (exposure and delay times) can be adjusted in
various ways. It is possible to click onto the red triangles and
move them with the mouse, or to change the values using the
edit control. Here, the values can be edited directly, by clicking
into the edit control, or by using the up/down control or the
slider on the right. The slider and the up/down control refer to
the blue highlighted unit.

Within the Sensor (Size) sheet it is possible to adjust the sensor
format, the binning and the region of interest (ROI).
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Sensor (Misc.)

CameraControl

Binning Fegion af interest

harizontal
wertik.al

=

1600:=1200

Senzor format
(%) standard
16001200 ~
-'I 2000 2
i) extended E]

164841214 |1 < [v] 1600 ¢» [v]

poo. 1600 [1600:1 200], bAw, doubleshutter .

Binning

Binning combines neighbouring pixels (in either the horizontal or
vertical direction) to form super pixels. It increases the light
signal of the remaining pixels and decreases the spatial
resolution of the total image, which is recorded. To a certain
extent, it increases the frame rate.

ROI

The ROI (region of interest) selects only a part of the sensor to
be read out, in order to speed up the frame rate and to save
memory. The ROl can be changed by clicking on the ROI
window while selecting a new rectangle, or by directly accessing
one of the four ROI limiting values. They can be edited within the
edit box, increased or decreased by the up/down control or by
using the slider. Additionally, the ROI setting can be reset to
maximum extent by pressing the "Set to max" button. Another
option allows ROI mouse adjustment, as described in Section
7.2.

Sensor format

Some image sensors have the option to readout a standard size
(effective pixels recommended by the sensor manufacturer) or
an extended size, which adds further exposed pixels, which can
be helpful for calibration or control purposes.

The Sensor (Misc.) sheet offers options to control image quality
and additional camera system parameters.
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ORI, s i |

ADC Corwerter Fixelclock Conversion Factor

(%) one () bwo 10 s | wl Oe+B Pimelde 210 s | edcount

Double Image Cooling Setpoint

®off Con -14 - fHB

IR Sensitivity . Act |40 | C

Offzet Control

(%) auto () off
poo. 1600 [1600:1200], bAw, doublezhutter .

Pixelclock

The Pixelclock sets the clock frequency and therefore the image
sensor readout speed. The lower the pixelclock is set, the higher
the image quality will be. At lower pixelclock settings, it is
sufficient to read out at a lower bandwidth, which results in
lower readout noise. The higher the pixelclock is set, the faster
the image sensor is read out by the camera, achieving higher
frame rates.

ADC Converter

Using two analog-to-digital converters (ADC), rather than one,
will decrease the readout time. Using two ADCs will force the
ROI to be symmetrical in the horizontal direction. With two
ADCs, the left half of the image is converted by the first ADC
and the right half of the image is simultaneously converted by
the second ADC. The readout time will be shortened by half.

Double Image

These radio buttons select the camera's double shutter /
exposure function such that the readout time of the first image
can be used to record a second subsequent image. This feature
is widely used for particle image velocimetry (piv)
measurements.

IR Sensitivity

If available, these buttons use a special image sensor control
method, allowing greater sensitivity in the near infrared spectral
range, in most cases, at the expense of decreased anti-
blooming performance.

Offset Control

To deliver all image evaluation information, it is necessary to
add a certain signal level to the real signal, to enable the
measurement of the total noise floor (if the offset would be zero,
an unknown amount of noise would be cut off, since a negative
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light signal is not possible). The stability of this offset is usually
guaranteed by a proper temperature control and a software
control, which uses the information of "dark pixel” information
from the sensor limits. Further, algorithms must be applied to
match the sensor performance if 2 ADCs are used for readout.
All this can be done automatically (Offset Control - Auto) or can
be switched off (Offset Control - Off), for total user control. The
addition of an offset level is not influenced by these radio
buttons, but rather through software control.

Conversion Factor

Using the values from the dropdown list, the corresponding
conversion factor can be selected. The conversion factor
defines how many charges (electrons), which have been
generated by light in the image sensor in each pixel, are
necessary to generate one count (one intensity level) in the
digital image. Therefore, the conversion factor describes the
gain that is applied to the signal before it is converted into a
digital value.

Cooling Setpoint

The cooling setpoint (if available) adjusts the temperature that
should be reached by the camera system. The user should not
set the cooling setpoint to the lowest possible temperature. In
case ambient temperature drifts, the controller will not have any
overhead available for adjustment. The window shows the
readout temperature of the image sensor and the adjusted
temperature. The adjustment controls should be used to select
an appropriate temperature. The lower the temperature, the less
dark current is accumulated, which is only important for longer
exposure times. If exposure times are in the ms range or
shorter, the lower temperature has no major influence. To keep
the offset as constant as possible, moderate cooling is
sufficient.

When the "Default” button is pressed, it sets the cooling
temperature back to the default setting.
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camRAM

Recording

The camRAM tab gives control of three available memory
segments of "camRAM?", the camera’s built in memory.

CameraControl

Recarding
CamBam Settings
E‘ Segment Usageink  Size in MB

Mo 100 :E] 10

Ne2 0[5y O
Na3 0 [2[v] O

Select Active CamBam Seament

{#1 Mo iMo? (O Ma3

poo 1600 (16001 200), b, doubleshutter .

Although the camera has four memory segments, only three of
them are accessible with camware, because one very small
memory segment is used for the live preview image handling.
Therefore, nearly all camRAM space can be freely distributed
between the three available memory segments.

Activating a camRAM Segment

To activate a camRAM memory segment, use the radio buttons
to make a selection. If a subsequent image recording is started,
this segment will be used.

camRAM Settings

The amount of memory for the active memory can be adjusted
by using the number boxes, sliders (activated by pressing the
arrow down buttons) or by clicking on one of the pie limiting
lines and moving the mouse while holding the mouse button
down. Neighboring memory segments will be adapted. The
resulting memory sizes (in MB) are displayed in the status
windows.

The Recording sheet gives memory operation control (recorder
mode), an additional external control signal (acquire mode) and
an optional image integrated time stamp for better image
sequence management.
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CameraControl ]

Timing | Senzor [Size] | Sensar [Misc.] | CamBam

Recorder Mode Timestamp

() Sequence O No stamp
_ {3 Binary

@ Ring Buffer () Binary + ASCI

Acquire Mode
(%) Ao
() Extermnal

\poo. 1600 [1600x1200). bw. doubleshutter ®

Recorder Mode

In sequence mode, the camera will stop after the active memory
segment of the camRAM is filled once. The camRAM level
indicator (see 5.24) displays the memory segment fill level. In
ring buffer mode, the camera will record continuously into the
memory segment. If the end of the segment is reached, the
oldest images are overwritten, achieving a cyclical recording,
until recording is stopped.

Acquire Mode

The acquire mode enables or disables recording by an external
static signal. If set to external, the camera will only record
images if the external signal is valid and therefore enables
recording.

Timestamp

A timestamp can be placed into the upper left corner of each
image. This option, which is selected using the radio buttons,
includes: off, binary or binary with text.

In "binary mode", the first 16 pixels of each image will be filled
with the time stamp. In "binary and ASCII" a timestamp text will
be placed into the upper left corner of each image and, as such,
the content of the image will be replaced by the text.
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3.2 sensicam family

3.2.1 sensicam long exposure

Camera Control

. . E!elay:D.FISEIs . . IE!I=-e1:u:-st,|rEI-:IZI.1IZIIZIsI . . ﬂ

T T T T T T +
s 100z 200z J

Del /Exp. Time Reqion of [nterest

Delay [=] IM il :
E wpozure [£] IM il
Binning

Hu:ur.l'l ﬂ Yer. |1 ﬂ
Frame Contral

Ao Start FH
Sequential Set Trigger -

Buzy Out 1 - 1280 an -

| nfarmatian

| SensiCam Tep: 370KL Long Exposure Color 1280:1024 Infa A

Del./Exp. Time

The delay time ranges from O to 1000s and can be selected in
steps of 1 [ms]. The green bar indicates the delay time. The
mouse can be used to adjust the delay time by shifting the red
arrowhead (up pointing) or by clicking on the green "+/-"
symbols. Alternatively, it is possible to type the value into the
number field beside "Delay [s]".

The exposure time ranges from 0 to 1000s and can be selected
in steps of 1 [ms]. The blue bar indicates the exposure time. The
mouse can be used to adjust the exposure time by shifting the
red arrowhead (down pointing) or by clicking on the blue "+/-"
symbols. Alternatively it is possible to type the value into the
number field beside "Exposure [s]".
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Frame Control

Binning

A "super pixel" is formed when rows (vertically) and columns
(horizontally) are combined. Please note, the resolution will be
reduced and the frame rate will be increased (by vertical binning
only).

Horizontal Binning: factor - 1, 2, 4, 8

Vertical Binning: factor - 1, 2, 4, 8, 16, 32

Region of Interest (ROI)

The ROI selects only a part of the total CCD image sensor to be
read out. The minimum is 32 pixels x 32 pixels. The area can be
adjusted either by using the mouse, clicking into the ROI field
and drawing an appropriate rectangle, or by selecting values
from the drop down lists to determine the corner points. For
another method see section 7.2.

The unused lines will be read out approximately four times
faster, thus increasing the frame rate, while decreasing the
amount of image data.

Analog Gain

A normal and a high gain (-6dB) setting are available. This
influences the integrated gain and the conversion factor, which
describes how many charges are necessary to generate one
count in the digital image. The higher gain is only useful if the
camera is operated in binning mode

Info

This status window gives information about the connected
camera, including type of sensicam (this code is important in
case of support questions), sensor type (b/w, color, VGA,
SVGA), CCD- and electronics temperature, delay- /exposure
times, readout time, frame rate [fps], trigger options. The
information can be reviewed by pressing the "Info" button.

Set Trigger

The "Set Trigger"” button opens an additional window, where the
different trigger modes of the camera system can be selected:

Sequence Start Frame Start

" Ayt * Sequential

" Triggered T Sirmultaneous Cancel
" Triggered

Tty Bl Signal Dut e

* Faling € Rising o Busy O Exposure Ok
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Sequence Start

The image recording sequence is either started internally -
"Auto" or by an additional external trigger signal - "Triggered" at
the BNC socket of the PCI frame grabber board.

Frame Start

The image recording or exposure will be started in "Sequential”
or "Simultaneous” mode or by an external trigger signal
"Triggered”. For more detailed information on triggering, please
see the camera system manual.

Trigger Edge

The user may select a rising or falling (trailing) edge to represent
the external trigger signal.

Signal Out

The BNC socket at the frame grabber PCI board can also be
used as an output channel. For more information on output
signals, please see the camera system manual.

3.2.2 sensicam fast shutter

The sensicam fast shutter can be operated in standard mode
and in a fast cycle mode. The desired mode can be selected
from the drop down list "Options". Each mode has its own
camera control window.

sensicam fast shutter - standard mode

aloix]

Died /Exp. Time -+ Trigges

Dl [ps]  Ewposwefps] | | & puko Sequentisl Mo || 'l"I

om0 [focooo | | f B dslegBdge| |y
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[1oo0.000 - {1000.000

— Bivi

544
[ooooo0  foo0.0oo
LT [TV T M.
[oooo.000 0000000
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Analog §sin
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| SensiCam Typ S7OLD Fat Shutter BAW 128001024 Irde |
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Del./Exp. Time

Delay times range from O to 1ms and are selectable in steps of
100 [ns]. To enter and adjust the values, select the
corresponding number field and type in the value.

Exposure times range from 100ns to 1ms and are selectable in
steps of 100 [ns]. To enter and adjust the values, select the
corresponding number field and type in the value.

A maximum of 10 pairs (delay + exposure time) can be defined.
If only a single exposure or less than 10 pairs are required,
simply set the unused times to 0000.000.

Multiple exposure operation example

[eal MEwp. =
Dieleye [ps]  Exposas [ps]
{noznnon | [onos ooo

[1000.000 | [oooo coo

[10o0000 | [1000000

[CETENTE T R
[coo0o | [oio0.000
[ooo0o | o000 oo
[ooo0o | [ooon oo
[ooo.0m (o000 ooo
{noon.non | [onon coo

{pooa.ooo | [oooo oo

Exposure 1: delay 20us - exposure 5us
Exposure 2: delay 1ms - exposure O

Exposure 3: delay 1ms - exposure 1ms
Exposure 4: delay 1us - exposure 1ms

Exposure 5: delay 0 - exposure 100us

Hints & Notes

e For exposure 2, the exposure time has been set to 0. This
results in a delay of 1ms.

e EXxposure 4 has a true duration of 1.1ms, since the delay of
exposure 5 is O, i.e. exposure 5 follows directly exposure 4.
This results in an exposure time larger than 1ms.

Trigger

Here the trigger operation mode can be selected by these radio
buttons. The image recording sequence can either be started
internally - "Auto Sequential”, which is only available in
sensicam fast shutter "Standard Mode" or by an additional
external trigger signal - "Ext. falling Edge" (means trailing edge)
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or "Ext. rising Edge" at the BNC socket of the PCI frame
grabber board.

Binning

A "super pixel" is generated when rows (vertically) and columns
(horizontally) are combined. Please note, the resolution will be
reduced and the frame rate will be increased (by vertical binning
only).

Horizontal Binning: factor - 1, 2, 4, 8

Vertical Binning: factor - 1, 2, 4, 8, 16, 32

Region of Interest (ROI)

The ROI selects only a part of the total CCD image sensor to be
read out. The minimum is 32 pixels x 32 pixels. The area can be
adjusted either by using the mouse, clicking into the ROI field
and drawing an appropriate rectangle, or by selecting values
from the drop down lists to determine the corner points. For a
further method see section 7.2.

The unused lines will be read out approximately four times faster
thus increasing the frame rate, while the amount of image data
is decreased.

Options

The sensicam fast shutter "Standard” mode or the "Fast Cycles"
mode may be selected from the drop down list.

Analog Gain

A normal and a high gain (-6dB) setting are available. This
influences the integrated gain and the conversion factor, which
describes how many charges are necessary to generate one
count in the digital image. The higher gain is only useful if the
camera is operated in binning mode

Info

This status window gives information about the connected
camera, including type of sensicam (this code is important in
case of support questions), sensor type (b/w, color, VGA,
SVGA), CCD and electronics temperature, delay- /exposure
times, readout time, frame rate [fps] and trigger options. The
information can be reviewed by pressing the "Info" button.
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sensicam fast shutter - fast cycles mode

i
— Del /Exp. Time — Trigger——— [~ Binning
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{ooonsoo0  [1000.000
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Del./Exp. Time

Delay times range from O to 1ms and are selectable in steps of
100 [ns]. To enter and adjust the values, select the
corresponding number field and type in the value.

Exposure times range from 100ns to 1ms and are selectable in
steps of 100 [ns]. To enter and adjust the values, select the
corresponding number field and type in the value.

Within each cycle block, the corresponding delay + exposure
time pair is repeated according to the cycle number, which can
be typed in, if the corresponding number field is selected. Then
the next cycle block begins. The cycles range from 0 to 1000. If
the number of cycles is equal to O, the block is ignored and
skipped. A single delay + exposure time pair may not be smaller
than 1pus.
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Del/Exp Time:
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Exposure 1: delay - 800ns, exposure - 1ms, cycles - 12
Exposure 2: delay - 2us, exposure - 500us, cycles - 1
Exposure 3: delay - 400ns, exposure - 60us, cycles - 3
Exposure 4: delay - 1us, exposure - 1ms, cycles - 5

Exposure 5: delay - O, exposure - 0, cycles - 0

Hints & Notes
e Each cycle must be triggered separately!

e At exposure 1, there are 12 exposures with an 800ns delay
time and a 1ms exposure time for each.

e Then, there is one exposure with a delay of 2us and an
exposure time of 500us.

e At exposure 3, there are 3 exposures with 400ns delay and
60us exposure time.

e At exposure 4, there are 5 exposures with 1us delay and
1ms exposure time.

« Finally, the last block is ignored since the cycle number is
set to O.

Trigger

The user may select the trigger edge by using the radio buttons.
The image recording sequence can be started by an additional
external trigger signal - "Ext. falling Edge" (means trailing edge)
or "Ext. rising Edge" at the BNC socket of the PCI frame
grabber board.

Binning

A "super pixel" is generated when rows (vertically) and columns
(horizontally) are combined. Please note, the resolution will be
reduced and the frame rate will be increased (by vertical binning
only).
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Horizontal Binning: factor - 1, 2, 4, 8

Vertical Binning: factor - 1, 2, 4, 8, 16, 32

Region of Interest (ROI)

The ROI selects only a part of the total CCD image sensor to be
read out. The minimum is 32 pixels x 32 pixels. The area can be
adjusted either by using the mouse, clicking into the ROI field
and drawing an appropriate rectangle, or by selecting values
from the drop down lists to determine the corner points. For a
further method see section 7.2.

The unused lines will be read out approximately four times faster
thus increasing the frame rate, while the amount of image data
is decreased.

Options

The sensicam fast shutter "Standard”™ mode or the "Fast Cycles"
mode may be selected from the drop down list.

Analog Gain

A normal and a high gain (-6dB) setting are available. This
influences the integrated gain and the conversion factor, which
describes how many charges are necessary to generate one
count in the digital image. The higher gain is only useful if the
camera is operated in binning mode

Info

This status window gives information about the connected
camera, including type of sensicam (this code is important in
case of support questions), sensor type (b/w, color, VGA,
SVGA), CCD- and electronics temperature, delay- /exposure
times, readout time, frame rate [fps] and trigger options. The
information can be reviewed by pressing the "Info" button.
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3.2.3 sensicam double shutter
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Del./Exp. Time

With the sensicam double shutter, the delay and exposure time
settings are not accessible in the camera control window, so the
corresponding input fields appear in gray color. The exposure
time can only be controlled via external input signal, which must
be supplied at the BNC socket [TRIG IN] at the frame grabber
PCI board.

For more detailed information on the [TRIG IN] input, please see
the sensicam double shutter / sensicam qge double shutter
manual.

Trigger

The user may select the trigger edge by using the radio buttons.
The image recording sequence can be started by an additional
external trigger signal - "Ext. falling Edge" (means trailing edge)
or "Ext. rising Edge" at the BNC socket of the PCI frame
grabber board.

Binning

A "super pixel" is generated when rows (vertically) and columns
(horizontally) are combined. Please note, the resolution will be
reduced and the frame rate will be increased (by vertical binning
only).
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Horizontal Binning: factor - 1, 2, 4, 8

Vertical Binning: factor - 1, 2, 4, 8, 16, 32

Region of Interest (ROI)

The ROI selects only a part of the total CCD image sensor to be
read out. The minimum is 32 pixels x 32 pixels. The area can be
adjusted either by using the mouse, clicking into the ROI field
and drawing an appropriate rectangle, or by selecting values
from the drop down lists to determine the corner points. For a
further method see section 7.2.

The unused lines will be read out approximately four times faster
thus increasing the frame rate, while decreasing the amount of
image data.

Options
This drop down list offers two double shutter operation modes:

e Double Short - dead time 200ns
e Double Long - dead time 1us

and two fast shutter operations modes:
e Standard
e Fast Cycles

Analog Gain

A normal and a high gain (-6dB) setting are available. This
influences the integrated gain and the conversion factor, which
describes how many charges are necessary to generate one
count in the digital image. The higher gain is only useful if the
camera is operated in binning mode

Info

This status window gives information about the connected
camera, including type of sensicam (this code is important in
case of support questions), sensor type (b/w, color, VGA,
SVGA), CCD- and electronics temperature, delay- /exposure
times, readout time, frame rate [fps] and trigger options. The
information can be reviewed by pressing the "Info" button.
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Del./Exp. Time

The delay and exposure time range depends on the operation
mode setting:

LongExp - The delay time ranges from 0 to 1000s and can be
selected in steps of 1 [ms].

Fast - The delay time ranges from O to 10ms and can be
selected in steps of 100 [ns].

The green bar indicates the delay time. The mouse can be used
to adjust the delay time by shifting the red arrowhead (up
pointing) or by clicking on the green "+/-" symbols. Alternatively
it is possible to type the value into the number field beside
"Delay [s]".

LongExp - The exposure time ranges from 1ms to 1000s and
can be selected in steps of 1 [ms].

Fast - The exposure time ranges from 500ns to 10ms and can
be selected in steps of 100 [ns].

Double - The exposure of two separate full frame images. It is
controlled via the external trigger input signal at the frame
grabber PCI board.

The blue bar indicates the exposure time. The mouse can be
used to adjust the exposure time by shifting the red arrowhead
(down pointing) or by clicking on the Dblue "+/-" symbols.
Alternatively it is possible to type in the value into the number
field beside "Exposure [s]".

[[%;‘ The selection of the exposure time is internally generated in
steps of 156.25ns. Therefore, the real value for short
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Frame Control

exposure times represents only an approximation of the
selected exposure time value.

Binning

A "super pixel" is generated when rows (vertically) and columns
(horizontally) are combined. Please note, the resolution will be
reduced and the frame rate will be increased (by vertical binning
only).

Horizontal Binning: factor - 1, 2, 4, 8

Vertical Binning: factor - 1, 2, 4, 8, 16

Here operation and trigger modes can be selected.

Operation Mode

The dropdown list offers the selection of:
e LongExp - exposure time range: 1ms to 1000s
« Fast - exposure time range: 500ns to 10ms

e« Double - double shutter exposure of 2 images

Set Trigger

The "Set Trigger"” button opens an additional window, where the
different trigger modes of the camera system can be selected:

Sequence Start Frame Start

" Ayt * Sequential

" Triggered T Sirmultaneous Cancel
" Triggered

Trigger Edge Signal Out :

* Faling € Rising o Busy O Exposure Ok

Sequence Start

The image recording sequence is either started internally -
"Auto" or by an additional external trigger signal - "Triggered" at
the BNC socket of the PCI frame grabber board.

Frame Start

The image recording or exposure will be started in "Sequential”
or "Simultaneous” mode or by an external trigger signal
"Triggered”. For more detailed information on triggering, please
see the camera system manual.
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Trigger Edge

The user may select a rising or falling (trailing) edge to
represent the external trigger signal.

Signal Out

The BNC socket at the frame grabber PCI board can also be
used as an output channel. For more information on output
signals, please see the camera system manual.

Region of Interest (ROI)

The ROI selects only a part of the total CCD image sensor to be
read out. The minimum is 32 pixels x 32 pixels. The area can be
adjusted either by using the mouse, clicking into the ROI field
and drawing an appropriate rectangle, or by selecting values
from the drop down lists to determine the corner points. For a
further method see section 7.2.

The unused lines will be read out approximately four times
faster, increasing the frame rate, while decreasing the amount of
image data.

Analog Gain

A normal and a high gain (-6dB) setting are available. This
influences the integrated gain and the conversion factor, which
describes how many charges are necessary to generate one
count in the digital image. The higher gain is only useful if the
camera is operated in binning mode

Low Light Mode

Two modes can be selected, which differ in terms of camera
system sensitivity in the near infrared and in anti-blooming
performance.

Default (blue curve) - this is the standard light mode, which is
useful for all exposure times up to 1000s. The anti-blooming
performance is optimal.

On (red curve) - this low light mode is useful for exposure times
from 1ms - 1000s. The anti-blooming performance is reduced to
a factor of four for over-exposure, but the sensitivity i.e. the
quantum efficiency is maximized, as can be seen in the
quantum efficiency curves below.
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Info

This status window gives information about the connected
camera, including type of sensicam (this code is important in
case of support questions), sensor type (b/w, color, VGA,
SVGA), CCD- and electronics temperature, delay- /exposure
times, readout time, frame rate [fps], trigger options. The
information can be reviewed by pressing the "Info" button.

3.2.5 sensicam sensimod
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Del./Exp. Time

Only one exposure field is available in this mode. This field sets
the integration time, during which modulation is accepted. So, it
defines the master integration time window. The integration time
ranges from 100pus to 1s in steps of 1 [pus].
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The modulation signal must be connected via the BNC socket
[MOD IN] at the rear panel of the camera.

The integration time window is available as an output signal via
the BNC socket [TRIG IN] at the frame grabber PCI board. While
this signal is HIGH, the camera will accept a modulation signal.
Outside of this time window, any signal pulses, which are fed to
the [MOD IN] input, will not generate any exposure or clearing
processes. However, they may interfere with the CCD image
sensor readout and cause distortions and disturbances.
Therefore, these signals should be prevented.

PCl-Interface-Board

The BNC socket [TRIG IN] at the frame grabber PCI board only
has output functionality for this camera system, and no input
functionality.

[MOD IN]

The BNC socket [MOD IN] at the rear panel of the camera
represents the input for external modulation signals, based on
TTL level. Therefore:

e 0V => exposure

e 5V =>clear

The input itself is internally secured with a 1kQ pull-down
resistor, i.e. an exposure is made while no external signal is
applied. The characteristic time conditions are:

e time off > 500ns
e time on >500ns

e  maximum frequency 1MHz

There is an intrinsic delay of approximately 30ns between the
trigger signal at the [MOD IN] input and the optical reaction.

Trigger

Auto Sequential operation mode is only available for this camera
model. It is directly triggered by the modulation input signal.
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Binning

A "super pixel" is generated when rows (vertically) and columns
(horizontally) are combined. Please note, the resolution will be
reduced and the frame rate will be increased (by vertical binning
only).

Horizontal Binning: factor - 1, 2, 4, 8

Vertical Binning: factor - 1, 2, 4, 8, 16

Region of Interest (ROI)

The ROI selects only a part of the total CCD image sensor to be
read out. The minimum is 32 pixels x 32 pixels. The area can be
adjusted either by using the mouse, clicking into the ROI field
and drawing an appropriate rectangle, or by selecting values
from the drop down lists to determine the corner points. For a
further method see section 7.2.

The unused lines will be read out approximately four times faster
thus increasing the frame rate, while decreasing the amount of
image data.

Options

The "Modulate" option is only available here.

Info

This status window gives information about the connected
camera, including type of sensicam (this code is important in
case of support questions), sensor type (b/w, color, VGA,
SVGA), CCD- and electronics temperature, delay- /exposure
times, readout time, frame rate [fps] and trigger options. The
information can be reviewed by pressing the "Info" button.
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3.2.6 sensicam em
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Del./Exp. Time

The delay and exposure time range depends on the operation
mode setting:

LongExp - The delay time ranges from 0 to 3600s and can be
selected in steps of 1 [ms].

Fast - The delay time ranges from O to 75ms and can be
selected in steps of 75 [us].

The green bar indicates the delay time. The mouse can be used
to adjust the delay time by shifting the red arrowhead (up
pointing) or by clicking on the green "+/-" symbols. Alternatively
it is possible to type in the value into the number field beside
"Delay [s]".

LongExp - The exposure time ranges from 1ms to 3600s and
can be selected in steps of 1 [ms].

Fast - The exposure time ranges from 75us to 15ms and can be
selected in steps of 75 [us].

The blue bar indicates the exposure time. The mouse can be
used to adjust the exposure time by shifting the red arrowhead
(down pointing) or by clicking on the blue "+/-" symbols.
Alternatively it is possible to type the value into the number field
beside "Exposure [s]".
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Frame Control

Binning

A "super pixel" is generated when rows (vertically) and columns
(horizontally) are combined. Please note, the resolution will be
reduced and the frame rate will be increased (by vertical binning
only).

Horizontal Binning: factor - 1, 2, 4, 8

Vertical Binning: factor - 1, 2, (4, 8, 16, 32 for 992pixel
resolution)

Operation and trigger modes can be selected here.

Operation Mode

The drop down list offers the selection of:
e LongExp - exposure time range: 1ms to 3600s

e Fast - exposure time range: 75us to 15ms

Set Trigger

The "Set Trigger"” button opens an additional window, where the
different trigger modes of the camera system can be selected:

Sequence Start Frame Start

" Ayt * Sequential

" Triggered T Sirmultaneous Cancel
" Triggered

Tty Bl Signal Dut e

* Faling € Rising o Busy O Exposure Ok

Sequence Start

The image recording sequence is either started internally -
"Auto" or by an additional external trigger signal - "Triggered" at
the BNC socket of the PCI frame grabber board.

Frame Start

The image recording or exposure will be started in "Sequential”
or "Simultaneous” mode or by an external trigger signal
"Triggered”. For more detailed information on triggering, please
see the camera system manual.
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Trigger Edge

The user may select a rising or falling (trailing) edge to represent
the external trigger signal.

Signal Out

The BNC socket at the frame grabber PCI board can also be
used as an output channel. For more information on output
signals, please see the camera system manual.

Region of Interest (ROI)

The ROI selects only a part of the total CCD image sensor to be
read out. The minimum is 32 pixels x 32 pixels. The area can be
adjusted either by using the mouse, clicking into the ROI field
and drawing an appropriate rectangle, or by selecting values
from the drop down lists to determine the corner points. For a
further method see section 7.2.

The unused lines will be read out approximately four times faster
thus increasing the frame rate, while decreasing the amount of
image data.

Electron Multiplying Gain

The drop down list allows the user to set the electron multiplying
gain of the emCCD image sensor. The following "Gain Values™
can be selected:

x2, x5, x10, x20, x50, x100, x200, x500, x1000

It should be kept in mind, that with increasing gain, the existing
photon noise in low-level signals is also amplified, while the
readout noise stays constant.

Info

This status window gives information about the connected
camera, including type of sensicam (this code is important in
case of support questions), sensor type (b/w, color, VGA,
SVGA), CCD- and electronics temperature, delay- /exposure
times, readout time, frame rate [fps] and trigger options. The
information can be reviewed by pressing the "Info" button.
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3.3 pixelfly family
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These are the camera control options for the pixelfly family.
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Timing

The pixelfly's exposure time range depends on the camera
mode selected:

e Async. Shutter: 10pus to 10ms, steps of 1 [us]

e Double Shutter: 1ms to 10s, steps of 1[ms]

e Video: 10us to 10ms, steps of 1[us]

The blue bar indicates the exposure time. The mouse can be
used to adjust the exposure time by shifting the red arrowhead
(down pointing) or by clicking on the blue "+/-" symbols. It is
also possible to type in value into the number field beside
"Exposure [ms]".

Camera Mode

Each Camera Mode can be controlled by an automatic software
trigger or by an external trigger signal (Trigger Mode).
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When using asynchronous shutter (Async. Shutter), it is possible
to set an exposure time ranging from 10us up to 10ms. Only one
exposure is started by an internal or external trigger signal. First
the exposure occurs and afterwards the CCD image sensor is
read out.

In doubleshutter mode (Double Shutter), two exposures will be
released by a trigger signal. First, the exposure of the first image
occurs, then, the first image will be read out. During the read out
time of the first image, the second exposure is done. Then, the
second image will be read out. The possible exposure times for
the first double image range from 10us up to 10ms.

In video mode, it is possible to adjust the exposure times from
1ms up to 10s. A sequence is started by the first trigger signal.
No additional trigger signal is required. The exposure and the
readout of the CCD will be done simultaneously.

In auto exposure mode, an exposure level must be set. This
exposure level can range from to 0% up to 255% (100% means
full range - 4095). The exposure time is controlled automatically.
Only one exposure will be released by a trigger signal.

Binning

A "super pixel" is generated when rows (vertically) and columns
(horizontally) are combined. Please note, the resolution will be
reduced and the frame rate will be increased (by vertical binning
only).

Horizontal Binning: factor - 1, 2

Vertical Binning: factor - 1, 2 (VGA CCD image sensors 1, 2, 4)

Analog Mode

In analog mode, a normal and a high gain (+6dB) setting are
available. This influences the integrated gain and the conversion
factor, which describes how many charges are necessary to
generate one count in the digital image.

Info

This status window gives information about the connected
camera, including type of pixelfly (this code is important in case
of support questions), sensor type (b/w, color, VGA, SVGA),
CCD- and electronics temperature, delay- /exposure times,
readout time, frame rate [fps] and trigger options. The
information can be reviewed by pressing the "Info" button.
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3.4 dicam pro

I:H_-_ﬂl

Single Trigger Mode

Camera Control
Mode PhasphaortCP | Binning———

Single Trigger Diecay [ms] |2 Har, 1 -
&+ ALto ™ Extern Gain [%] |99.5 Vet |1 -

Del /Exp. Time Reqgion of Interest

Delay 0o0ooa-— [ms]
000000 [ne]

Exposure  |000000  [ms]
000300 [hs]

Loops [1..256] 1

Analog Gain
* Gannomal ¢ Gain +6db

1024

Infarmation
|Diu:amF'r|:| SupervGa BAW HWPE-3 12801024 Info

Mode

Three operation modes are available on the drop down list:
"Single Trigger", "Multi Trigger" and "Double Shutter".

In Single Trigger Mode, one delay and exposure time pair can
be set, which is released with a single trigger. This can be
repeated from 1 to 256 times, as chosen in the "Loops" field.
After completing all the loops, one image is read out from the
CCD image sensor. The minimum and maximum delay values
and exposure times depend on the high voltage pulse unit,
which is used in the camera. There are a variety of options
available.

user's manual pco.camware 12/2004



Camera Control
Page 41

The trigger mode can be selected either for software trigger -
"Auto" or external hardware trigger - "Extern". For detailed
trigger information, please see the separate camera system
manual.

Phosphor/MCP

The phosphor "Decay" time of the image intensifiers phosphor
screen is given in [ms]. Each phosphor has a specific decay
time, depending on the applied dye material. This setting does
not change the specific decay time of the integrated image
intensifier, but it extends the integration time of the CCD image
sensor.

Select the "Gain" by entering the "Gain [26]" field and typing in
the value. The accepted values range from 0.0 to 100.0%. For
optimal operation, the gain should be set at 80% to 100%o.
Using an intensifier gain of less than 50% is similar to the
sensitivity already available in state of the art CCD camera
systems.

The image intensifier is the most delicate and sensitive part
of the entire camera system. Its lifetime is decisively
influenced by the photocathode current (photo effect). The
best way to preserve the photocathode is by setting a high
Gain (in Phosphor/MCP Gain), as a small amount of input
light generates a low photocathode current, but produces a
high light output to achieve a high dynamic image on the
CCD image sensor. The lifetime also depends on the
number of exposures and the image intensifier's repetition
rate.

IE"‘;._!—" If the image is overexposed, do not lower the image
intensifier gain. Instead attenuate the light impinging on the
photocathode by, e.g. closing the aperture or adding a
neutral gray filter to the optical input.

Del./Exp. Time

The delay and exposure time pairs can be adjusted by entering
the appropriate values into the corresponding number fields.

e delay time range: O to 1000s

e exposure time range: 3ns to 1000s (the shortest exposure
time depends on the camera system specifications)

e loop: 1to256

IE"‘;._!—" The delay and exposure time value are a combination of the
values in the [ms] and the [ns] field.

Binning

A "super pixel" is generated when rows (vertically) and columns
(horizontally) are combined. Please note, the resolution will be
reduced and the frame rate will be increased (by vertical binning
only).
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Horizontal Binning: factor - 1, 2, 4, 8

Vertical Binning: factor - 1, 2, 4, 8, 16, 32

Region of Interest (ROI)

The ROI selects only a part of the total CCD image sensor to be
read out. The minimum is 32 pixels x 32 pixels. The area can be
adjusted either by using the mouse, clicking into the ROI field
and drawing an appropriate rectangle, or by selecting values
from the drop down lists to determine the corner points. For a
further method see section 7.2.

The unused lines will be read out approximately four times faster
thus increasing the frame rate, while decreasing the amount of
image data.

Analog Gain

A normal - "Gain normal” and a high gain "Gain +6dB" setting is
available. This influences the integrated gain and therefore the
conversion factor, which describes how many charges are
necessary to generate one count in the digital image. The higher
gain is only useful if the camera is operated in binning mode.

Info

This status window provides information about the connected
camera, including type of dicam pro (this code is important in
case of support questions), sensor type (b/w, VGA, SVGA),
CCD- and electronics temperature, delay- /exposure times,
readout time, frame rate [fps] and trigger options. The
information can be reviewed by pressing the "Info" button.
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Multi Trigger

Camera Control
tode Phozphar/MCF Binning
FAulti Trigger Diecay [ms] |2_ Har m
&+ Auto " Extemn Gain [%] Iﬁ Wert. m

Del /Exp. Time Region of Interest

Delay Expozure
[mz]  [ng] [mz]  [ns]

/000 [oooooo” [ooo [ooozon
(000 (000000 (000 [000000
(000 [ooooo0” [ooo [ooooon
/000 [oooooo” [ooo [ooooon
(000 (000000 (000 [000000
Loops [1..256] L1 T x| 120 a -
Analog Gain

O Gannoma ¢ Gain +6db

Information

| DicamPro SupervGa BAW HYP3<-3  1280x1024 Infa

Mode

The drop down list offers three operations modes: "Single
Trigger"”, "Multi Trigger" and "Double Shutter".

In Multi Trigger Mode, it is possible to take multi exposures,
each started with one trigger. This can be repeated from one to
256 times as chosen in the "Loops" field. After completing all
the loops, one image is read out from the CCD. The minimum
and maximum values of delay and exposure times depend on
the high voltage pulse unit used in the camera system. There are
a variety of options available.

The trigger mode can be selected either for software trigger -

"Auto" or external hardware trigger - "Extern". For detailed
trigger information, please see the separate camera system
manual.

Phosphor/MCP

The phosphor "Decay" time of the image intensifiers phosphor
screen is given in [ms]. Each phosphor has a specific decay
time, depending on the applied dye material. This setting does
not change the specific decay time of the integrated image
intensifier, but it extends the integrations time of the CCD image
sensor.

To select the "Gain", enter the "Gain [%0]" field and type in the
desired value. The accepted values range from 0.0 to 100.0%b.
For optimal operation, the gain should be set at 80% to 100%.
Using an intensifier gain of less than 50% is similar to the
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sensitivity already available in state of the art CCD camera
systems.

The image intensifier is the most delicate and sensitive part
of the whole camera system. Its lifetime is decisively
influenced by the photocathode current (photo effect). The
best way to preserve the photocathode is by setting a high
Gain (in Phosphor/MCP Gain), as a small amount of input
light generates a low photocathode current, but produces a
high light output to achieve a high dynamic image on the
CCD image sensor. The lifetime also depends on the
number of exposures and the intensifier's repetition rate.

If the image is overexposed, do not lower the image
intensifier gain. Instead, attenuate the light incident on the
photocathode by, e.g. closing the aperture or adding a
neutral gray filter to the optical input.

Del./Exp. Time

The delay and exposure time pairs can be adjusted by entering
the appropriate values into the corresponding number fields.

« delay time range: O to 1000s

e exposure time range: 3ns to 1000s (the shortest exposure
time depends on the camera system specifications)

e loop: 1to 256

The delay and exposure time value are a combination of the
values in the [ms] and the [ns] field.

Binning

A "super pixel" is generated when rows (vertically) and columns
(horizontally) are combined. Please note, the resolution will be
reduced and the frame rate will be increased (by vertical binning
only).

Horizontal Binning: factor - 1, 2, 4, 8

Vertical Binning: factor - 1, 2, 4, 8, 16, 32

Region of Interest (ROI)

The ROI selects only a part of the total CCD image sensor to be
read out. The minimum is 32 pixels x 32 pixels. The area can be
adjusted either by using the mouse, clicking into the ROI field
and drawing an appropriate rectangle, or by selecting values
from the drop down lists to determine the corner points. For a
further method see section 7.2.

The unused lines will be read out approximately four times faster
thus increasing the frame rate, while decreasing the amount of
image data.
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Analog Gain

A normal - "Gain normal” and a high gain "Gain +6dB" setting is
available. This influences the integrated gain and therefore the
conversion factor, which describes how many charges are
necessary to generate one count in the digital image. The higher
gain is only useful if the camera is operated in binning mode.

Info

This status window provides information about the connected
camera, including type of dicam pro (this code is important in
case of support questions), sensor type (b/w, VGA, SVGA),
CCD- and electronics temperature, delay- /exposure times,
readout time, frame rate [fps] and trigger options. The
information can be reviewed by pressing the "Info" button.
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Double Shutter

Camera Control Z| |E,rz|
tode Phozphor/MCF Binning

Decay [mz] | Har. 1 -

f+ futo i Extern Fain [?'é] |995

Drouble Shutter

Del /Exp. Time Reqgion of Interest
Delay Expozure
[mz]  [nz] [mz]  [nz]

000 |000200 |00 [ooozo00
000 [000500 |00 (000200

1 - 1280 0 -

Analog Gain
(¢ Gannoma ¢ Gain +6db

Infarmaticn
|Di|:amF'r|:u SuperWEs BAW HVP3E-3 128011024 Info

Mode

Three operations modes are available with the drop down list:
"Single Trigger", "Multi Trigger" and "Double Shutter".

In "Double Shutter” mode, one trigger starts the exposure of
two images (first image to A and second image to B). The
minimum and maximum values of delay and exposure times
depend on the high voltage pulse unit used in the camera.

Phosphor/MCP

The phosphor "Decay" time of the image intensifier's phosphor
screen is given in [ms]. Each phosphor has a specific decay
time, depending on the applied dye material. This setting does
not change the specific decay time of the integrated image
intensifier, but it extends the CCD image sensor integration
time.

To select the "Gain", enter the "Gain [26]" field and type in the
desired value. The accepted values range from 0.0 to 100.0%o.
For optimal operation, the gain should be set at 80% to 100%.
Using an intensifier gain of less than 50% is similar to the
sensitivity already available in state of the art CCD camera
systems.

The image intensifier is the most delicate and sensitive part
of the entire camera system. Its lifetime is decisively
influenced by the photocathode current (photo effect). The
best way to preserve the photocathode is by setting a high
Gain (in Phosphor/MCP Gain), as a small amount of input
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light generates a low photocathode current, but produces a
high light output to achieve a high dynamic image on the
CCD image sensor. The lifetime also depends on the
number of exposures and the intensifier's repetition rate.

IE"‘;._!—" If the image is overexposed, do not lower the image
intensifier gain. Instead attenuate the light impinging on the
photocathode by, e.g. closing the aperture or adding a
neutral gray filter to the optical input.

Del./Exp. Time

The delay and exposure time pairs can be adjusted by entering
the appropriate values into the corresponding number fields.

e delay time range: O to 1000s

e exposure time range: 3ns to 1000s (the shortest exposure
time depends on the specifications of the camera system)

= The delay and exposure time value are a combination of the
values in the [ms] and the [ns] field.

Region of Interest (ROI)

The ROI selects only a part of the total CCD image sensor to be
read out. The minimum is 32 pixels x 32 pixels. The area can be
adjusted either by using the mouse, clicking into the ROI field
and drawing an appropriate rectangle, or by selecting values
from the drop down lists to determine the corner points. For a
further method see section 7.2.

The unused lines will be read out approximately four times faster
thus increasing the frame rate, while decreasing the amount of
image data.

Analog Gain

A normal - "Gain normal” and a high gain "Gain +6dB" setting is
available. This influences the integrated gain and the conversion
factor, which describes how many charges are necessary to
generate one count in the digital image. The higher gain is only
useful if the camera is operated in binning mode.

Info

This status window provides information about the connected
camera, including type of dicam pro (this code is important in
case of support questions), sensor type (b/w, VGA, SVGA),
CCD- and electronics temperature, delay- /exposure times,
readout time, frame rate [fps] and trigger options. The
information can be reviewed by pressing the "Info" button.
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4 Menu Bar

4.1 Menu - File

4.1.1 Open

4.1.2 Open Set

In this chapter, the functionality and commands of the different
menus in the main menu bar are explained in detail.

File | Camera Acguizition “iew Wi
Open CTRL+
Qpen Recorder CTRL+R
Save CTRL+E
Save Recorder CTRL+P
Prirt Setup
Frint Presigw

B Print.. CTRL+F
Optionz
Load Lookup T able
Record with ‘Flowfile'
E xit

This command should be used to import an image into the
currently active image window. Only files with the extension and
format of "*.bl1l6" and "*tif* can be imported (b1l6 - PCO
proprietary binary image format, tif - TIFF image format). If the
recorder is enabled, each imported image will be transferred to
the buffer shown in the picture number. The image itself will be
fitted to the current image size. If the recorder is disabled, the
current image sizes will be set to the parameters of the imported
image.

The "Open Set" command should be used to import a set of
images. The corresponding windows will be opened
automatically. A comment window will also be opened, showing
the camera settings with a comment. This command opens the
"Open file" dialog box. Only files with the extension "*.set” can
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4.1.3 Open Recorder

4.1.4 Save

4.1.5 Save Set

be imported. The filename of the images is generated by using
the following convention: set name plus a number and the
extension "*.b16".

In "recorder mode", the "Open Set” command is automatically
disabled.

This command is used to import a sequence of images. If more
than one camera is connected and an image window is currently
open, the sequence will be loaded to the window that has
received the input focus (the active window). If no image
window is open, the images will be loaded to camera 1.

This command opens the "Open file" dialog box. Only files with
the extension and the format of "*.b16" and "*.tif" (TIFF16) can
be imported.

The "Save" command should be used to save or export the
image, which is displayed in the active window. The command
opens the "Save file" dialog box. The image file can only be
saved in "*.b16", "*.fts", "*.tif", "*.bmp" or ASCII format.

Note: be aware of the different storage abilities of the formats,
for example "*.bmp" - the bitmap format only allows for 8bit
values to be stored and therefore the image content of a 12 or
14bit image is reduced, if stored as bitmap.

If more than one camera is connected, it is possible to save all
current images by selecting "Export all images" in the "Save file"
dialog box. With this feature it is possible to save one image of
each active camera within one process step (it is not necessary
to repeat the save process for each camera).

The "Save" command will not be available, if there is no image
window open.

The "Save Set" command should be used to save or export the
image, which is displayed in the currently active window. The
command opens the "Save file" dialog box. The image file can
only be saved in "*.b16" format. The naming convention is:
image file name = set name plus a number and the "*.b16"
extension. After the "Save file" dialog, the user will be prompted
to type in a comment (experimental conditions or the like) if
desired.
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4.1.6 Save Recorder

4.1.7 Print Setup

4.1.8 Print Preview

4.1.9 Print...

e =

Lpplication test image set)

Cancel

This comment is added to the information text file, which
includes the actual camera settings. Later, if the set is opened
again for processing purposes or the like, a text window is
displayed which shows all the mentioned information including
the comment.

If the recorder has been previously enabled, the "Save Set"
command is not available. The "Save Set" command will not be
available, if there is no image window open.

The "Save Recorder" command should be used to save or
export image records. If more than one camera is connected
and an image window is currently open, the record of the active
window will be saved. The command opens the "Save file"
dialog box. If another image format than "*.b16" or "*.tif" (16bit)
is chosen, image content will be lost, and it will be impossible to
reload the images.

The "Save Recorder" command will not be available, if there is
no image window open.

The "Print Setup” command opens the Windows "Print Setup”
dialog box for adjustments and settings of the connected
printer(s).

The "Print Preview" command opens a "Print Preview" window.

The "Print" command should be used to begin printing the
currently displayed image or comment display (if activated).
When there are no image windows open and no comment
windows open, the printout will not be started. The command
opens the Windows "Print" dialog box, where options such as
number of copies, destination printer and other options can be
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4.1.10 Options

Options - File settings

selected. The printout will be formatted as specified by the
"Print Setup” (see section 4.1.7).

Shortcut: Toolbar - Button

This command opens the "Options" dialog, allowing special
settings.

File settings S
- i TIFF Bit Al £
Wiew settings i D

Toalbar [ &lign to MSE
iz
ASCI file separator

| TAB v

[ Canicel ] [ OF. ]

TIFF Bit Alignment - Align to MSB

The alignment of the pixel values can be selected here. If the
item is checked off, each pixel value is, for example, shifted
from bit 12 - 1 to bitl6 - 5. This removes the "dark image effect"
inside other image processing and displaying applications.
Check the item, if the camware-generated tiff-files should be
used by other applications.

Users should note that the alignment is a binary shift operation
and is not performing a scaling operation!

ASCII file separator

The drop down list allows the user to select the appropriate
separator for the image storage in ASCII format.
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Options - View Settings

Image Browser

%) colar =

Calar Conversian b ark.er

[ Smacth Wiew b arker
kit & Length |30

[ Automatic

Select Colar

DoubleShutter
[] Paint both images

[ Cancel ] [ Ok l

Image Browser - color or b/w

The user can select whether all of the image tiles inside the
browser window are displayed in either black/white or in color.
The b/w setting results in a faster screen refresh. This feature is
only available for cameras with a color CCD image sensor.

Color Conversion - Smooth

If the "Smooth" option is checked off, an alternative color
conversion algorithm is used. In default mode (box unchecked),
the color is calculated with minimum averaging, resulting in
images with high sharpness. If a smoother image with "softer"
edges is required, this item should be selected by checking the
box. When the user exits camware, the "Color Conversion"
settings are saved and become the default settings for the next
time camware is used.

This feature is only available for cameras with color CCD image
sensors.

Marker - View Marker, Length, Select Color

When "View Marker" is checked off, a crosshair is displayed in
the active window in the center of each image.

Length - The user may select the length of the crosshair [in
pixels].

Select color - This command opens a dialog box to allow
changes to the crosshair color. The appropriate color can be
selected by clicking on the desired color field. Once this is done,
the selection must be confirmed by clicking the OK button.
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Min/Max - Automatic

This option activates an automatic Min/Max scaling of the
displayed images during record and replay.

This feature should be disabled if there are problems with the
camware response when the automatic scaling is enabled (due
to operating system capacity problems).

DoubleShutter - Paint both images

If checked, this option enables the update of both double
shutter/exposure images during record and replay. The
checkbox should be disabled if camware is not responding to
user interactions in this mode.

Options - Toolbar

File zetti
- B Toolbar
Wiew settings ;
AMair
Misc Curzar Digplay
[ Math. Functions
Recarder

Feplay Speed Bar
Show Speed Bar

[ Canicel ] [ OF. l

Toolbar - Main, Cursor Display, Math. Functions, Recorder

If "Main" is checked, the main toolbar is visible and accessible
in camware.

FOOR BYYRRDP Y AT -

If "Cursor Display" is checked, the cursor readout window is
displayed and updated. This cursor window shows the position
and intensity value of the cursor at the particular point in the
image.

If "Math. Functions" is checked, the mathematics tool window
will be displayed.
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Options - Misc

Ref-act+0is ~| B 165 | 5

With the "Math. Functions™” feature, it is possible to continuously
calculate and display the difference between a reference image
and the actual image. If the "Math. Functions" feature is
activated, every new image will be subtracted from the
reference image or vice versa. Math can be activated by
pressing the "R" button (last acquired image will be copied to
the reference buffer and taken as reference) or the "Flash-R"
button (a reference image will be acquired). To avoid negative
values, which would not be visible, it is possible to add an
offset. If "Math. Functions" are enabled, a toolbar button with a
green checkmark will be visible. By pressing the green
checkmark the "Math. Functions” can be disabled, but the
corresponding toolbar remains visible. If the "Math. Functions™
are disabled, but they had previously been enabled, a toolbar
button with a red cross is displayed. By pressing the red cross
button, the "Math. Functions" can be enabled again.

Replay Speed Bar - Show Speed Bar

= B W owd 5 B =M
H- - -
&
A reply speed bar feature may be selected, which is displayed
just below the replay control buttons. The speed bar allows the
user to adjust the replay speed, from very slow (turtle) to very

fast (rabbit). The faster replay speed is useful if large sets of
image data need to be scanned.

File zettings

Wiew settings Infotext Secroll Mode

i
Taaokhar (] Shaw At Startup Sunchronous
m Ermbedded Image Info

[ Wiew Image |rfa Select Infa

P ualti *4in Picture Order

{(#) Camera order () Image time stamp
Logfile
Application Logfile [ Clear Logfiles ]
Diriver Logfile

[ Cancel ] [ OF. l
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Infotext - Show At Startup

If the "Show At Startup” box is checked, the startup information
dialog box will be displayed, when camware is started.

Scroll Mode - Synchronous

If "Scroll Mode" box is checked, all opened image windows are
scrolled simultaneously and in the same way.

Embedded Image Info - View Image Info, Select Info

If "View Image Info" is checked an embedded text will be shown
inside the image window.

If the "Select Info" button is clicked, the following window
opens:

Embedded Image Info

The embedded image info field over-
writez image data. If you do not want

image data to be overwritten do not Cancel
uze thiz feature. See 'Options' dialog.

Settings

[ Use big font

In caze of color CCD
v Show date big fant is standard.

[+ Show Camera Mumber v Shaow time

Image Info Test [max. 30 Characters)
|.-’-‘n.|:||:|licatian: Test Mr. 001

Use this feature if a comment, and/or the time/date the image
was acquired and/or the camera number needs to be stored as
visible information on the image. The text will be placed directly
into the image and will cover a part of the image. Since the
information will be saved with the image in every format, it
cannot be lost.

Only the large font can be used with a color camera. This is
because each color pixel is the result of a calculation based on
four base pixels. As the small font covers fewer base pixels, it
would not be readable.

Multi Win Picture Order - Camera order, Image time stamp

This option should be used to organise the images. The images
can be displayed according to the camera order or according to
the individual image time stamp (See chapter 4.1.30 Multi
Window).

Lodfile - Application Lodfile, Driver Lodfile, Clear Lodfiles

The "Application Lodfile" and "Driver Lodfile" options enable
and disable error logging and system information. If you
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experience performance problems, this feature should be
activated in order to create a support file, which helps PCO to
find a solution.

The Button "Clear Lodfiles" deletes all information currently in
the logdfiles.

4.1.11 Load Lookup Table

Using this command loads a lookup table. It offers a Pseudo
Look-Up-Table feature. With the Pseudo LUT feature any LUT
can be loaded with one of four different formats and the result is
displayed in the image windows.

The formats

1. File extension "*LT1": a file with 768 binary values
consisting of 256 x rgb rgb rgb rgb ... (r=red, g=green,
b=Dblue).

2. File extension "*.LT2": a file with 3x 256 binary values
consisting of 256 x red followed by 256 x green followed by
256 x blue values.

3. File extension "*.LT3": a file with 768 ASCII values consisting
of 256 x rgb rgb rgb rgb ... (r=red, g=green, b=blue).

4. File extension "*.LT4": a file with 3x 256 ASCIl values
consisting of 256 x red followed by 256 x green followed by
256 x blue.

Either the enclosed predefined LUTs or self-defined LUTs can
be used for pseudo coloring.

4.1.12 Direct Record To File

This command should be used to record images directly onto
the computer's hard disk. The command opens the "Save file"
dialog box. The user must set the number of images to be
stored to the disk. If the camera captures images faster than the
computer can write to the disk, images will be lost. Image
display does not interfere with the record process. For current
computers, an approximate rate of 4-5 frames per second (fps)
is typical.

4.1.13 Record with "Flowfile"

This command should be used to load a flow file. A flow file
contains lines with a delay and an exposure time. Each line
corresponds to one image to be acquired. If the flow file has 15
delay and exposure times then 15 images will be acquired.
Before the image is snapped, the corresponding time values wiill
be sent to the camera. This affects the possible image frame
rate, as additional time is required for setting the values
between two images. Please see the sample flow files in the
application directory (e.g. flow.txt).
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4.1.14 Exit

Selecting the "Exit" command exits the program and closes all
camera dialog windows. The PCl-interface-card (if present) and
the camera will be reset. Window positions, settings and sizes
are stored in the Windows registry and will be loaded again the
next time camware is started.

4.2 Menu - Camera

4.2.1 Camera Control

3

Eamera| Acquizition  Yiew b

3 Camera Cantral

Load Camera Settings

Save Camera Sethings

Create Hot Pisel List

Hatpixel Caorrection

This command should be used to open the "Camera Control"
window (See chapter 2).

Shortcut: Toolbar - Button

4.2.2 Load Camera Settings

With this command, previously saved camera settings can be
reloaded. The user can only open an image file that was made
using the reloaded camera settings.

4.2.3 Save Camera Settings

This command saves the actual camera settings of all present
cameras, that have been recognized by camware.

4.2.4 Create Hot Pixel List

This command should be used to create a 'Hotpixel-List' in a
file. Some pixels tend to become very bright during a long
exposure. These pixels are called hotpixels. To remove hotpixels
from the image, it is necessary to first create a hotpixel list in a
file. If there has already been a hotpixel file created, the user
only needs to enable the hotpixel correction feature.

The new replacement hotpixel value will be calculated by using
an average of the neighboring pixel values.
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A hotpixel list-file only can only be created if the last exposure
time was longer than 5s.

The command opens the hotpixel list dialog box:

PX
Ei:[-;e?s[ i}:'uulti-st 300 Get Hat Pixel | Cloze |

Average Wal. |16.31 Save HOT-File ‘

Fleaze venfy that the aperture iz closed. ou can
press aquire to get a new image. Expozure time must
be longer than bs.

s | v |7 walue d[z]]  ~

0385 0724 124 660.3

IHERREEE

The user must first define and type in the desired amount of
acceptable hotpixels. Then the "Get Hotpixel" button has to be
pressed. Afterwards, the hotpixel list will be created, using the
last acquired image.

Now, it is possible to save the hotpixel list for later use. All of the
checkmarked list box items will be saved to the hotpixel list file.
It is possible to select or deselect a group of items by
highlighting the group and pressing the checkmark in front of
one of the highlighted items. A local menu can also be opened
inside the list box by pressing the right mouse button. The
selection can be verified by scrolling through the list and
compare it to the average value shown in the dialog box.

4.2.5 Hot Pixel Correction

Using this command, the hotpixel correction feature can be
enabled or disabled. If hotpixel correction has been previously
disabled, an "Open File" dialog will be opened, in which the
appropriate hotpixel list file has to be selected for the
corresponding camera. If more than one camera is connected,
the appropriate camera number has to be selected in advance
using the camera select window:

» Camera 1
Camera 2

This item is not available if the hotpixel correction has already
been enabled.
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4.2.6 Auto Exposure

The "Auto Exposure” command starts a couple of exposures
and tries to figure out an exposure time, that records images
with average intensity values between 34 to 36%o of full scale.
Once this has been achieved, the look up tables are adjusted for
optimal display.

net Shortcut: Toolbar - Button

4.3 Menu - Acquisition

Acquisition | View  Window 7
] Live Preview ENTER

@ Acquie Sequence

,;g Recorder Settings
4.3.1 Live Preview

The "Live Preview" is useful for fast and easy camera focus and
adjustment. The active window will be updated. If another
window needs to be opened, simply click on the window. The
option is not available in double shutter mode.

al Shortcut: Toolbar - Button, ENTER key

4.3.2 Acquire Picture

The "Acquire Picture” command starts single image recording.

- Shortcut: Toolbar - Button, SPACE bar
b

In case a pco.camera is connected, the position of this button
has been moved to the recorder section of the main toolbar.

- A

During recording, the camera controls are locked. It is possible
to stop recording by selecting the "Acquire Picture” command
again or by pressing the "ESC"-key.

4.3.3 Acquire Sequence

When using a sensicam or pixelfly camera system the "Acquire
Sequence"” command starts recording images into the system
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L

/

7

memory, beginning at buffer number "first image" (set in "setup
recorder”) up to buffer number "last image".

For a pco.camera system, the "Acquire Sequence" command
starts recording images into the camera's built in memory
(camRAM). During recording, the camera controls are locked.
Before camera or converter settings can be changed, recording
must be stopped.

Shortcut: Toolbar - Button

4.3.4 Rec. Memory Settings

This command should be used to open the recorder memory
settings dialog window.

Memory Allocation Dialog for sensicam and pixelfly camera systems

Memory Allocation Dialog

Allocate xx% of available memory 0K |

m | Cancel |

:10 e Sij: B4 ME allocated

Iv Manual distribution

e ol | MemoryinkE Mo of Images

gga Bl 16183 | 26
L. Cd

C2 | 16183 | 26
3 | 13665 | 22
C4 | 18700 | 30

Using this dialog box, the user can determine and adjust the
amount of memory, which will be used for the recorder during
runtime. Select the amount of memory (in %) and press the
"Allocate" button. Use the "Manual distribution” feature if
memory needs to be distributed according to user specified
requirements. See section 6.1 (Memory and Speed) for further
details.

If more than one camera is connected the memory can be
distributed in two different ways:

Automatic

Uncheck the "Manual distribution” checkbox and the
memory will be automatically distributed between the
connected cameras. First the maximum equal image count is
calculated. Second, the memory will be distributed
according to the image resolution of each camera. In
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automatic mode the pie chart control is not accessible and
the pies are displayed in grey.

Manual

Check the "Manual distribution” box. Now the memory can be
distributed according to user requirements. In manual mode, the
memory for each camera can be increased or decreased. This
can be done by setting the input focus to the pie chart control
and then either with the keyboard or with the mouse. Using the
keyboard, select a camera by pressing the space bar. If the
correct camera is selected, it is possible to move the complete
pie with the left/right arrow keys. This function alters the
memory for the clockwise next and previous camera. If the
up/down keys are pressed, the memory for the selected camera
is increased or decreased by changing the memory of the
clockwise next camera. The same modifications can be done
using the mouse, too. If one clicks on a pie chart it is possible to
move the complete chart clockwise back and forward. If one
clicks on a border line between two pie charts it is possible to
move the border line. The modifications can be reviewed as
amount of memory and the resulting count of images.

4.3.5 Recorder Setup

This command should be used to open the Recorder Settings
dialog window.

Flay zettings
First Image |1 | ok
Last Image | 823
Setta all
; lobal Settings
Aweraging Seqg\wrap Rec

Avg. |1 v Seq\wrap Flay
[ 1IIF lowpazs [ ] Reverse Play

Feplay Speed J h

The "Camera Settings" are referred to a camera. If more than
one camera is connected, the camera number is retrieved from
the image window that has recived the input focus (is active). If
no image window is opened, the dialog is referred to camera 1.
The first and last image can be set to which the recorder copies
acquired images (with the pco.camera system this setting is
only valid for replay). If the 'Set to all' checkbox is checked the
settings apply to all connected cameras.

Global Settings

The "Global Settings™ are valid for all connected cameras.
Averaging

If in the "Avg." dropdown list a value not equal to 1 is selected,

the corresponding number of images is averaged in the buffer,
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reducing the statistically independent noise. Another option to
reduce the noise is the activation of the "lIR lowpass" IIR-filter.
Image(act) =
Image(act - 1) * 0.5 + Image(new) * 0.5)
Replay Speed Slider
The slider can be used to adjust the sequence replay speed,
from slow (turtle) to fast (rabbit).
There are two possible image record and replay modes:
Sequence
Every single click onto the record/play button starts the
exposures for the sequence defined in the first image/last image
fields only one time. "Seq. Wrap Rec" and "Seq. Wrap Play"
have to be unchecked for this mode.
Seq. Wrap Rec / Seq. Wrap Play
If "Seq. Wrap Rec" and "Seq. Wrap Play" are checked, the
record/play button starts the exposures for a sequence as
defined by the first image/last image fields and will loop until the
stop button is pressed.
Reverse Play
If the "Reverse Play" box is checked, it is possible to play the
recorded images in reverse.
3 Shortcut: Toolbar - Button
4.4 Menu - View

Yiew | Window 7
B M e indiow
Color Wwindow

Higtogram Ywindow

L ARCY

a=t
=5

Corrert Contral B

Corwert Cantral Calor

Browzer

BE =

user's manual pco.camware 12/2004



Menu Bar
Page 63

4.4.1 B/W Window

-

4.4.2 Color Window

=

This command should be used to open a b/w display window. If
the camera is switched to "double shutter” trigger mode a
popup-menu will be shown. In this menu the user may select
either image A (first) or image B (second).

Select image A/B menu

Image A
Image B
Image A+E

This menu will appear if a b/w or color window is opened and
the camera is set to double shutter. For each activated
command, the user must select the executable image (A, B, A +
B).

Shortcut: Toolbar - Button

This command should be used to open a color display window.
If the camera is switched to "double shutter” trigger mode, a
popup-menu will be shown. In this menu it is possible to select
between image A (first) and image B (second).

Select image A/B menu

Image A
Image B
Image A4E

This menu will appear if a b/w or color window is opened and
the camera is set to double shutter. For each activated
command, the user must select the executable image (A, B, A +
B).

Shortcut: Toolbar — Button
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4.4.3

Histogram Window

)

This command should be used to open a histogram window.

ﬂ Histogram

(=]

b
0 8132 16354 B

The "Histogram Window" displays an intensity histogram of the
current image. The amount of pixels is shown for each intensity
value.

Two green lines with arrows also display the minimum and the
maximum value of the "Convert Control Black/White". These
two lines indicate which maximum dynamic intensity values
[counts] are displayed in the 8 bit "Black/White Window"
display. By clicking into the green triangle it is possible to
change the minimum or maximum value of the "Convert Control
B/W".

The zoom feature allows the user to zoom in the visible range to
explore values in more detail. This can be done by pressing the
"Zoom-", "Zoom+" buttons, or pressing the button with the two
green arrows. Pressing the button with the two green arrows
automatically zooms to the range spanned by the "min." and
"max." "convert control” position. At this time, the "loupe"
button gets pressed. If one wants to return to the complete
range, the "loupe" button should be pressed. Release the
"loupe" button to return to the zoomed view. If the histogram
has been zoomed it is possible to scroll the range by clicking
the area above the x-axis and moving it with the mouse.

The green lines, which represent the range of image values
scaled to display, allow the user to visualize the affects of the
two Auto Range functions (see below).

"Auto Range Peak" searches for the minimum and maximum
intensity value of the image. Given these two values, the
converter scales this range to the 8 bit display (256).

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

See chapter 4.1.8 "Auto Range Peak™ and 4.1.9 "Auto Range
Crop" for more information.

Shortcut: Toolbar - Button
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4.4.4 Convert Control BW

W

This command should be used to open the camera convert

control b/w window.
Camera Convert Control BW ]

554" ’ = T % | 3400
gamma
> 1B

125 ol
w
[irme.

4 L

i 2045 4035 < | 200
|

The "Camera Convert Control B/W" consists of a diagram,
which graphically displays the conversion method for the
black/white image's maximum intensity values (x-axis) into 8 bit
values (y-axis). The 8 bit value "0" corresponds to the 12 bit
value at the left triangle. The 8 bit value "255" corresponds to
the maximum value at the right triangle/arrowhead. Values,
which are smaller than the left triangle, are displayed as black
(0). Values, which are bigger than the right triangle, are
displayed as white (255). The values in between are scaled into
a grayscale value between "0" and "255". It is possible to
manipulate the diagram by directly dragging the little
arrowheads or square, by using the rocker switches or by
directly typing the values into the text boxes. The result can also
be seen in the form of a gray wedge at the bottom of the
convert control window. Additionally it is possible to invert the
conversion with the "inv." check box.

A gamma value can be set which enables the user to set a
logarithmic or linear (if gamma is set to 1) conversion. The
gamma value can be changed by right-clicking the red square
or by directly editing the gamma text box. See the histogram
4.4.3 to understand the values at the left and right triangle.

Shortcut: Toolbar - Button

4.4.5 Convert Control Color

This command should be used to open the camera convert
control color window, which is accessible for all camera
systems with color image sensors.
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L

[Fain dzer LUT'z
[ g [ Load || Save |

x ~ | 2595

w

255"

garinia

1.6
125 4

4F 43

100

The most important feature of the "Camera Convert Control
Color" is a diagram, which graphically displays the conversion
method for the three colors (red, green and blue) from maximum
intensity values (x-axis) into 8 bit values (y-axis). It is possible to
manipulate the diagrams by selecting the color, and then
dragging the little arrowheads or squares, using the rocker
switches or by directly typing in the values in the text boxes.
The color can be selected by clicking the corresponding button
or by a mouse click on the upper end of the corresponding
curve. The result can also be viewed in form of a color wedge at
the bottom of the convert control window.

A gamma value can be set, which enables the user to set a
logarithmic or linear (if gamma is set to 1) conversion. The
gamma value can be changed by right-clicking the red square
or directly by editing the value in the gamma text box.

A gain button allows the user to change the color specific gain
(gradient of the graphs) to achieve a user manipulated white
balance.

There is also an option to save and load lookup tables (LUT).
There are various predefined LUTs for several color
temperatures. These are selectable in the default LUT folder.

Shortcut: Toolbar - Button

4.4.6 Recorder Browser

This command should be used to open the image browser
window.

The "Recorder Browser" gives an overview of the existing
recorded images and allows a new current image to be easily
selected. The user simply clicks on the desired image to change
the focus to this image (it becomes the active window). It may
then be viewed in either the Black/White or Color Window,
depending on the image sensor in the camera system.
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il

4.4.7 Multi Window

ol

The browser window can display up to 40 pictures. The user
can easily print out the browser window page. If more than 40
pictures have been recorded, further pages are added. The user
can switch between the single pages by double clicking inside
the browser window or by using the local menu (right mouse
button). Double-clicking into the upper half of the window wiill
step one page back. Double-click into the lower half of the
window will step one page forward. If the browser window is
printed out, only the content that is actually displayed inside the
window will be sent to the printer.

Shortcut: Toolbar - Button

The "Multi Window" command should be used to open the multi
frame window.

With the "Multi Frame Window" it is possible to view the images
of all active cameras in one window. The user might select
between ‘time' oriented or ‘camera number' oriented order.
'Time' oriented means that the image sequence depends on the
individual time stamp of each image. '‘Camera number' oriented
means that the first image shown is from camera 1, then camera
2 and so on.

Shortcut: Toolbar - Button

4.4.8 Embedded Image Info

If this item is checked, an embedded text will be shown inside
the image. See Section 4.1.10 (Options - Misc.) for further
information.

Embedded Image Info

The embedded image info field over-
writes image data. [f you do not want

image data to be ovenaritien do not Cancel
uze thiz feature. See 'Optionz’ dialog.

Settings
[ Uze big font
In caze af calar CCD
v Show date big font iz standard.

[v Show Camera Mumber v Show time

Image Info Text [max. 30 Characters)

|.ﬁ.|:upli|:ati|:|n: Test Mr. 001

This feature should be used if a comment, and/or the time/date
the image was acquired and/or the camera number should be
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4.5

4.5.1

4.5.2

4.5.3

4.5.4

stored as visible information on the image. The text will be
placed directly into the image and overwrites a part of the
image. This information cannot be lost, because the information
will be saved with the image in every format.

Only the large font can be used with a color camera. This is
because each color pixel is the result of a calculation based on
four base pixels. The small font is not readable, as it covers
fewer base pixels.

Menu - Window

Cascade

Tile

Arrange Icons

Close All

Windaw | 7

Cascade

Tile

Arrange lconz
Cloze &l

1 Bw "Window

2 Higtogram

The "Cascade" command displays all open image windows
overlapped.

This command tiles all open image windows vertically or
horizontally.

This command rearranges all minimized topic icons on the
desktop.

This command closes all open image windows.
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4.6 Menu - ?

7]

Contents

Search for Help on

About

4.6.1 Contents

This command opens the main page of the online program help.
4.6.2 Search for Help on

This command opens a help index list.
4.6.3 About

This command opens an information window, and returns
version information, which the user might send to PCO support
via email with, or without service information.

About CamWare Ver.: ¢ %0, Build Nr. "4 17

camware
=
£
Support [Mail anly): supporti@pco. de
Support [Mail with zupport files]: supportiEipeo. de
izt our homepage: hittp: A, poo.de

YWharning: Thiz program iz protected by coperight law and international treaties.
IJnauthorized reproduction of thiz program, or ary portion of it, may result in
gevere civil and criminal penaltiez, and will be progecuted to the masimum
extend pozsible under law.

This window shows some program information. By clicking the
e-mail tag, the standard installed email program will be
automatically started, conveniently allowing the user to write an
email. In the event that a problem occurs with one of the PCO
camera systems, support files may be generated, which will be
automatically attached to the email. Those support files contain
relevant hardware information, the logfiles and the PCO related
registry entries. These files are moved into a zip-archive called
CWSupport.zip, which can be found in the application folder. It
is also possible to initiate the standard browser with PCO's
website by clicking the homepage tag.
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5 Buttons & Status Windows

The toolbar allows easy access to camera controls and dialogs.

Toolbar
&..1.‘:13131?11“"“" = gl 7 =

Cursor readout window (top)

B w271 0 167 Walue: 13925

Record and replay toolbar

@B B Mad 30 b b IR
&

5.1 Print Active Window

This button prints the currently displayed window (must be
an image window or the comment window). See Section
4.1.9 (print) for further explanation.

2

52 View B/W
- This button opens a b/w display window for the camera.
See Section 4.4.1 (b/w window) for further explanation.
53 View Color
= This button opens a color display window for the camera.
SeeSection 4.4.2 (color window) for further explanation.
54 Open Histogram Window
=) This button opens the histogram window for the camera.
: See Section 4.4.3 (histogram window) for further
explanation.
55 Camera Control
B This button opens the camera control window. See Section
3 (camera control) for further explanation.
5.6 Convert Control B/W

1'? This button opens the convert control b/w window. See
- Section 4.4.4 (convert control b/w) for further explanation.
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57 Convert Control Color

Y This button opens the convert control color window. See
Secion 4.4.5 (convert control color) for further explanation.

5.8 Auto Range Peak

A This button forces camware to scale the 255 gray display
b levels to the minimum and maximum image intensity values
of the image. See Section 4.4.3 (histogram window) for

further explanation.

5.9 Auto Range Crop

A This button forces camware to scale the 255 gray display

b levels to the minimum and maximum image intensity values
of the image, while ignoring extreme intensities (dark or
bright - like light spots, reflections, ...). See Section 4.4.3
(histogram window) for further explanation.

5.10 Auto Balance Color

H This button activates the "auto balance color". The "White
Balance" for color images is obtained by averaging the red
pixels in the center of the image. The same method is used
for the green and blue pixels in this area. Afterwards, the
gain of the three colors is assimilated to get a gray level
image. Thus one has to shoot (or import) an image with a
white object in its center, e.g. a piece of white paper, before
activating the "auto balance color" feature.

5.11 Auto Exposure

L™ This button starts the camware auto exposure routine,
N which determines an optimum exposure time. See Section
4.2.6 (auto exposure) for further explanation.

5.12 Live Preview
al The "live preview" button is useful for fast and easy camera
adjustment and focusing. If active, live preview disables the
camera control window. See Section 4.3.1 (live preview) for
further explanation.

5.13 Acquire Picture

- The "acquire picture” button records a single image. See
— Section 4.3.2 (acquire picture) for further explanation.

5.14 Master Gain -/+ 2dB

- i These buttons change the scaling of the image intensity
values for display and achieving therefore a virtual gain. The
"+" putton reduces the upper limit which represents 255
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gray level (white), while the "-" button increases the lower
limit which represents O gray level (black). See Section 4.4.4
(convert control) for further information.

5.15 Pixel Value

BAW w271 167 Value 13925 This toolbar window gives pixel position and intensity value
information, where the cursor is pointing to in the active
image window.

5.16 Continuous Auto Range

A If selected the "continuous auto range" button performs an

e auto range crop type scaling for every image displayed. This

applies to live preview, replay and recording modes. If the

intensity between the images of a sequence changes, the

limits of the conversion are adapted to display a well-
balanced gray image continuously.

5.17 Start Record

@ This button starts recording images into the system

memory. Recording begins at the buffer number "first

image" (as previously set up in "setup recorder”) up to the

@ Z buffer number "last image"”. The camera controls are locked

) during recording. For a pco.camera, images will be recorded
to the built-in camRAM. The pco.camera always starts
recording with image number one. Always stop recording
before changing camera or converter settings. If a "soft
trigger" is selected (for a pco.camera) and the "start record"
button is pressed, it is possible to start single software
triggered images, while using the buttons shown in
brackets.

5.18 Play Record

This button starts the image playback in the recorder
beginning at buffer number "first image" set in "setup
recorder”, up to buffer number "last image". It is possible to
control the playback speed with the slider described in
Section 4.3.5 (recorder settings).

f*-.‘}

5.19 Stop Record

i ] This buttons stops recording or playback activities.

5.20 Setup Recorder
“g This button opens the recorder settings window, where

various parameters can be adjusted, as described in Section
4.3.5 (recorder settings).
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5.21 Replay Navigation

M d 350 b B
il

These recorder bar buttons and controls navigate the recorder
and choose the image to be viewed.

Camware can record up to 9999 images! The ">" (forward) and
"<" (rewind) buttons select the next and preceding image,
respectively. The ">>" (fast forward) and "<<" (fast rewind)
buttons switch multi images forward and rewind multi images,
respectively (in 10 steps). The ">I" (last image) and "I<" (first
image) buttons jump to the last and the first image, respectively.

If there are more than 50 recorded images, it is also possible to
slide through the images by clicking and holding the left mouse
button inside the image number edit control. Once inside the
edit control, use the mouse whell to step through images.

The status window gives the position number of the displayed
image within the recorded sequence.

5.22 Image Browser

il

5.23 Multi Window

o

This button starts the "Recorder Browser", which giving an
overview of the images in the recorder, and allows the user
to easily select a new current image. The user simply clicks
on the desired image to change the focus to this image (it
becomes the active window). Then, it may be viewed in
either the Black/White or Color Window, depending on the
camera system image sensor.

The Browser window can show up to 40 pictures, allowing
easy Browser window printing. If more than 40 images have
been recorded, further pages are added. The user can
switch between the individual pages by double clicking
inside the Browser window or by using the local menu (right
mouse button). Double-clicking into the upper half of the
window will step one page back. Double-clicking into the
lower half of the window will step one page forward. If the
Browser window is printed out, only the content that is
actually displayed inside the window will be sent to the
printer.

This button opens the multi frame window. With the "Multi
Frame Window" it is possible to view all active camera
images in one window. The user might select between
"time" oriented or "camera number" oriented order. "Time"
oriented means that the sequence of images depends on
the individual time stamp of each image. "Camera number"
oriented means that the first image shown is from camera 1,
then camera 2 and so on.
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5.24 camRAM Level Indicator

S Lireal Irefcator | This status display shows the amount of the selected
memory segment that has already been used, if images are
recorded to the camRAM in the pco.camera systems.

5.25 Rec. Info

rec, Info 3 Future feature: In future versions of camware, this status
display will show the number of images, that can be
recorded.

5.26 Cursor

BAW w271 167 Value 13925 This status display gives the same information as described
in Section 5.15 (pixel value). For the selected pixel, it
displays the pixel position and intensity value.
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6

6.1

6.2

6.3

6.4

6.5

Local Menu - Right Mouse Button

If you right click the mouse on the image window, it opens up a
local menu.

Histogram

Camera Caontrol
Caonwert Control B

Convert Control Color

Zoom + +Key
Zoom - -Key
Zoom Zoom » 0,125
Z 0.25
Auto Range Peak e
2 05
Avta Range Crop et
Zoom 1.0
:1
Auto Balance Color S
Auto Exposure Zoom % 4.0
I Zoom x 8.0

Mirmor

Histogram
This command opens the histogram windows, as described in
Section 4.4.3.

Camera Control

This command opens the camera control window, as described
in Section 3.

Convert Control BW

This command opens the convert control bw window, as
described in Section 4.4.4.

Convert Control Color

This command opens the convert control bw window, as
described in Section 4.4.5.

Zoom (+/-) - (+/-Key) - (x0.125..x8.0)

These commands change the zoom used to display the image.
The image window size adapts to a smaller size automatically.
Scrollbars will be shown, if the image is larger than the current
window size. The current zoom factor is denoted by a
checkmark.
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6.6

Auto Range Peak

This command forces camware to scale the 255 gray levels for
display to the minimum and maximum image intensity values.
See Section 4.4.3 (histogram window) for further explanation.

This command forces camware to scale the 255 gray levels for
display to the minimum and maximum image intensity values,
while ignoring extreme intensities (dark or bright - like light
spots, reflections, ...). See Section 4.4.3 (histogram window) for
further explanation.

This command activates the "auto balance color". The "White
Balance" for color images is obtained by averaging the red
pixels in the center of the image. The same method is used for
the green and blue pixels in this area. Afterwards, the gain of the
three colors is assimilated to get a gray level image. Thus, one
has to shoot (or import) an image with a white object in its
center, e.g. a piece of white paper, before activating the "auto
balance color" feature.

This command starts camware's "auto exposure" routine of
camware, which determines an optimum exposure time. See
Section 4.2.6 (auto exposure) for further explanation.

If this option is selected, the image will be flipped before it is
shown in the image window. If this option is selected, a
checkbox will appear to the left of the word in the menu. After
exiting camware, this option is saved as default setting.

6.7 Auto Range Crop
6.8 Auto Balance Color
6.9 Auto Exposure
6.10 Flip

6.11  Mirror

If this option is selected, the image will be mirrored before it is
shown in the image window. If this option is selected, a
checkbox will appear to the left of the word in the menu. After
exiting camware, this option is saved as default setting.
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7 Additional Features

7.1 Setting Contrast Area by Mouse

The mouse can be used to control the min. and max. values,
which are used to convert from maximum dynamic [bit] to 8 bit.

To accomplish this, move the mouse cursor into a region which
should be displayed at maximum contrast. Then, simultaneously
press the shift key and the left mouse button. Keep the mouse
button down while increasing the size of the now displayed
rubber-band window, which changes shape according to mouse
movement. After releasing the mouse button, the the rubber-
band window coordinates act as an ROI limit, which is used for
the minimum / maximum determination when doing a proper
scaling.

7.2 Setting a new ROI by Mouse

In the same manner, it is possible to select a new region of
interest (see ROI in Section 3) for the camera.

To accomplish this, move the mouse cursor into a region which
should be used to define a ROI. Than, simultaneously press the
CTRL (Strg) key and the left mouse button. Keep the mouse
button down while increasing the size of the now displayed
rubber-band window, which changes shape according to mouse
movement. After releasing of the mouse button the rubber-band
window coordinates are used to define a new region of interest
(ROI). To reset the ROl to maximum, the user simply has to
presses the CTRL (Strg) key and double clicks into the image
window. This feature is not available for the pixelfly camera
system.

7.3 Command Line Argument

If the user does not want the splash screen displayed at startup,
"/nosplash” can be used as a command line argument.

7.4 Embedded Image Info

If this command is used, an embedded text will be shown inside
the image (See Section 4.1.10 (Options - Misc.)).
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Embedded Image Info

The embedded image info field over- 0K
writes image data. If you do not want _

image data to be overnwntten do not
uze thig feature. See 'Options' dialog. Cmeel

Settings
: [~ Use big font
In case of color CCD
W Shaw date hig fomt is standard.

v Show Camera Murmber W Shaw time

Image Info Test [max. 30 Characters)

|.-’-‘«|:-|:-Iication: Test M. 001

This feature should be used if a comment, and/or the time/date
the image was acquired and/or the camera number should be
stored as visible information in the image. The text, directly
placed into the image, will overwrite a part of the image. This
information cannot be lost, as the information will be saved with
the image in every format.

Only the large font can be used with a color camera. This is
because each color pixel is the result of a calculation based on
four base pixels. The small font covers fewer base pixels and is
therefore not readable.

7.5 Time Elapse Window
If an image is recorded with an exposure time longer than 5s, a

time elapse window will appear to show the remaining time of
the current exposure.
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BMP

TIFF

FTS

ASCII

bl6

Hints

Image File Formats

There are five available file formats for saving camera images
with camware.

Windows Bitmap Format, b/w or color 8 bit format - images,
which have been saved in BMP format can later only be loaded
as 8 bit images, i.e. part of the original information (10bit, 12bit
or 14bit) is lost.

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

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

16 bit format, some mathematical programs prefer ASCII data.

Listing of intensities (0...4095) of all pixels as follows:
X1 <TAB> X2 ... Xn

x12

xXm

(with n = number of columns = image width, m = number of lines = image height)

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 16
bit pixel values represent "unsigned integer values"”, where the
camera (12 bit values) sets the higher 4 bits to zero.

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 optionally for additional information. There
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 6 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 header size + comment filed in byte
length
4 image width [image width in pixel (4 ... 1280)
5 image image height in pixel (1 ... 2048)
height
6 extended -1 (true), extended header follows
header
7 color mode |0 = black/white camera, 1 = color camera
8 b/w min black/white LUT-setting, minimum value (O ... 4094)
9 b/w max black/white LUT-setting, maximum value (1 ... 4095)

10 |b/w linlog black/white LUT-setting, linear respect. logarithmic,
0=1lin, 1 =log

11 |red min red LUT-setting, minimum value (O ... 4094)
12 |red max red LUT-setting, maximum value (1 ... 4095)
13 |green min green LUT-setting, minimum value (O ... 4094)

14 |green max green LUT-setting, maximum value (1 ... 4095)

15 |blue min blue LUT-setting, minimum value (O ... 4094)

16 |blue max blue LUT-setting, maximum value (1 ... 4095)

17 |colorlinlog |color LUT-setting, linear respect. logarithmic, O = lin,
1 =log

18

internal use

255

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

The length of the comment filed 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
IE"‘;._!—" We recommend that all images be saved (exported) first in

the b16 or tiff (16 bit) format. The advantage is to have the
b16 or tiff images available all the time. You will always have
the maximum 12/14 bit information. Please note that not all
image analysis programs can accomodate 16 bit data. The 8
bit format saves only the information displayed on the
monitor screen. The 12/14 bit information will be lost and
cannot be displayed later.



Dear Customer,

We hope that camware will be a valuable tool for your daily
scientific work.

Your comments, suggestions or new ideas regarding our
software and camera system are always welcome.

We are at your service and thank you for purchasing this camera
and software.

The Cooke Corporation

the
cooKe
corporation

The Cooke Corporation
6930 Metroplex Drive

Romulus, MI 48174

Tel: (248) 276-8820

fax: (248) 276-8825
info@cookecorp.com
http://www.cookecorp.com/
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