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1 Getting Started

1.1 About TroublePix

TroublePix is a professional software solution for using high speed digital video recording to monitor
and troubleshoot rapidly evolving processes. A typical application is to monitor production line jams
in packaging operations. This requires live image display from a camera, continuous recording and
simultaneous playback operations. TroublePix supports a wide variety of high-resolution and high-
speed digital cameras.

TroublePix lets you continuously record digital video data to a computer memory or hard disk, so that
when a problem occurs you can detect it, diagnose it and ultimately prevent it from happening in
future. Simply launch TroublePix, point the camera to the area to troubleshoot, set up the software
for loop recording and start recording. Captured images will be continuously stored, either to RAM or
hard disk. When a trouble event occurs, review the captured images to identify the problem.
Furthermore, captured images can be exported individually or as video file to widely known formats,
allowing you to share the content with other PC / Mac / Linux users.

TroublePix provides simultaneous triplex functionality: record, review and playback.

1.2 Operating System Requirements

-« Windows XP® Professional or Home Edition with Service Pack 2 or later;

+  Windows Vista® Home Basic, Home Premium, Business, Ultimate or Enterprise;
+  Microsoft Windows® 7 Home Premium, Professional, Ultimate or Enterprise;

«  Windows Server® 2003, 2008 or 2008 R2;

For any of the operating system above both 32bit and 64 bit platforms are supported.
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1.3 Installing TroublePix

To install TroublePix, run TroublePix-setup.exe (TroublePix.Win64-setup.exe for Windows 64-bit

versions) and follow the on-screen instructions.

Depending on the camera/frame grabber you're planning to use, it may be necessary to install a third-
party device driver. Refer to your camera/frame grabber manual for instructions on how to install the
driver.

You must successfully install camera driver before installing TroublePix.

1.4 Updating TroublePix

To benefit of new features or software improvements, it is recommended to check for updates
regularly and always have the latest version of the software. To check for updates, go to the Help
menu and select Check for Updates (Ctrl+U).

Normally, when you update TroublePix, there is no need to uninstall the previous version. Therefore,
no backup of the configuration file' is required.

However, on rare occasions, when the differences between the two versions are so significant that
make them incompatible, an uninstallation may be required. In such rare case, a backup of the
configuration file is recommended.

Before updating the software, please visit NorPix website and check the driver compatibility list.

1 Most TroublePix settings are stored to a configuration file, TroublePix.ini. For Windows XP users the configuration file is located in
C:\Documents and Settings\<username>\Application Data\Norpix\TroublePix folder. For Windows Vista and Windows 7 users, the
default location is C:\Users\<username>\AppData\Roaming\Norpix\TroublePix. For quick access to the configuration file, go to the
Tools menu and select Configuration File (Ctrl+F9).
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1.5 Licensing TroublePix

To run your camera/frame grabber within TroublePix, you must have a valid license code. When
purchasing the software directly from NorPix, a CD is provided containing the installation kit, the
license file and the documentation. In case you downloaded the software, the license file can be
requested either by email at sales@norpix.com or by phone at +1 (514) 846-0009. When doing so, it is
important to mention the camera and/or frame grabber you're planning to use. You will receive an

email with a file attachment containing a TroublePix license.

A TroublePix license must be associated with a physical device, that could be either a computer, using
its unigue machine code, or a USB key. In practical terms, a license based on a machine code is tied to
the computer on which your copy of TroublePix is installed. A license based on a USB key can be

moved around from computer to computer as long as the license file and the USB key match.

When you install TroublePix, a small utility called SyslInfo is included in TroublePix installation folder.
Run this utility before contacting NorPix to request a license. To access this application directly from
TroublePix, select License Information... (Ctrl+Shift+L) from the Help menu. Sysinfo will launch and

display the machine code required to activate your license, as shown below.

Machine Code  FE745B43E438 Copy to clipboard
MALC address O00EDC3I37E24, Copy b clipboard
HDD Serial SCYCS1ET Copy to clipboard

Authorization codes

TroubleFix Color Remapping (51000). Demo version, Machine Code protect
TroublePix Motion D etection [51000], Demo version, Machine Code protects
Hemes AP [S1000), Demao version, Machine Code protected.

Protection Level 4 [S1000), Dema version, Machine Code pratected.

4 L1

7] Search for network key on IP address:

Add authorization code(s]

[ Brawse for "authorization codes" file...

Select or type the module name ; H_TROLELEFI=
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1.5.1 Licensing with a Machine Code

Start by running the Sysinfo program located in TroublePix folder, which will show you the machine
code. Contact NorPix either by phone at +1 (514) 846-0009 or email at sales@norpix.com and ask for

a license. We need to know your computer's machine code and the grabber you're planning to use.

If you choose to write us an email, in short time after you submit the information above you will
receive an email containing your license code and information on how to register it. Attached to email
you'll find a license (.npx) file, containing the authorization codes. Save this file to a desired location

and follow the emailed instructions to register it.

It is strongly recommended to keep a copy of the license (.npx) file safe.

1.5.2 Licensing with an USB Key

A license based on a USB key allows you to run TroublePix on different computers. The USB key must
remain plugged in to one of the computer's USB ports while TroublePix is running. To use this
method, start by installing the Sentinel driver. Users who purchased TroublePix directly from NorPix,
can install it from the provided TroublePix CD. Those who downloaded the software can find it here:
http://www.norpix.com/Download/Sentinellnstaller.exe. To instal the Sentinel driver, please follow

this procedure: http://www.norpix.com/support/faq.php#sentinel.

After the Sentinel driver installation has completed successfully, locate the .npx license file and use
Sysinfo application to register it. If you don't have a license file yet, contact NorPix either by phone at
+1 (514) 846-0009 or by email at sales@norpix.com to request one. To get a license code we only

need to know the camera/frame grabber you're planning to use.

Remember that even if you use your USB-based license to run TroublePix on different computers,

only one computer at a time can be running the software for a given license.
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2 Graphical User Interface

2.1 Overview

When you launch TroublePix, the user interface will look as shown below:

Start/Stop record

Menu bar
rones TS

File View Hardware Tools Plugins Help
31 fps Review Playback Position: 257 Total: 1875 Recording Position: 835 Timestamp:12:03:47‘249}\10 Se\ectlon\48 354\

| | Bls o j
STOP
| Playback Curren !
select

Position

Record |CamEra Settings | Live .ﬂdjush'nenisl

Destination: |Hard Drive
Video Buffer

Caloulate size in: | Time

o0:00:0s 01:28:23

sizelimit: | 00:01:00  —

Loop
‘When recording position reaches
playback pasition whils reviewing: | Overwrite

Pre/Post Trigger
Auto Rearm

Reviewed
selection

selection Video
/ buffer

/ /
/ = [ 12:03:50.353 |
3 [ 2 ?:Im ——

[ 12:02:50.351 |

REC 177201 Jrd
(R N I TR E 2 0] [tz03:50.353 LI I B P ) |
[ e>
556,1 - RGB(0,0,0) Zoom: 100% Duration: - Available space on D: 7336 GB (30. 28%1
Next
frame
Buffer usage Image size in Image Pixel 7 Sequence Remaining Image
X . . . oom . .
monitor pixels format information duration space timestamp
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2.2 Main Menu

Typically each menu item has a defined keyboard shortcut. If a keyboard shortcut doesn't respond,

click the image display area to restore keyboard focus to the TroublePix main window.

For a complete list of keyboard shortcuts, please refer to the Keyboard Shortcuts section.

2.3 Status Bars

The top status bar displays a variety of information as described below:

|32 fps LIVE Playback Position: - Total: - Recording Position: - Timestamp: - Selection: -

|15.3C|l fps (100%5)  Playing Playback Position: 11 Total: 59 Recording Position: - Timestamp: 23:04:20 467878 Selection: 1 - 59

2 Frame Rate reports the number of images per second being received from the camera. If in

Playback mode, the frame rate indicates the playback speed.

2 Status indicates the current working mode, which can be one of the following:
2 LIVE - TroublePix is receiving and displaying images from the camera;
> Recording - TroublePix is currently recording;
2 Review - While still recording, you are reviewing earlier parts of the sequence;
> Playback - You are playing back a recorded sequence;
2 Standby - TroublePix is waiting for live images from the camera;

> Playback Position indicates the frame index in the current sequence.

> Total indicates the total number of frames stored in the current sequence.

2 Recording Position indicates where the next frame will be stored in the sequence. In case of
continuous recording this is at the end of the file, but when loop recording is activated it will

be at some location within the file.
> Timestamp displays the absolute time stamp when the current frame was captured.

2 Selection reports the range of frames included in the current selection.
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The bottom status bar displays status information such as:

|Buffer Usage: I 640x480 BGR (8/24) 7921 - RGB(255,255,255) Zoom: 100% Duration: 00:02:22.737 Available Memory: D0\ 299.06 GB (37.38%)

> Buffer Usage indicates the percentage of temporary buffers holding images waiting to be
processed. When recording is in progress, images received from the camera are stored in
temporary memory buffers until they can be processed. If an image is received when no buffer
is available, that image is lost. The buffer usage is indicated as a percentage. When low, the
bar is green. As the buffer usage gets close to the maximum value, the bar turns red. On a
well-configured system this should never occur. To validate your system, do a recording test
and monitor the buffer usage. If the percentage reaches 50% or more, increase the number of
buffers by 25% and repeat the test. Continue doing so until the indicator stabilizes and
remains green. The number of buffers can be set by selecting Buffer Count (Ctrl+F) from the

Hardware menu.
> Image Size indicates the width and height in pixels of the captured image.

2 Image Format indicates the image format (monochrome, color or raw Bayer) and bit depth
shown as bit depth per channel / total bit depth.

> Pixel Information indicates mouse coordinates relative to the image origin (top-left corner)

and pixel color under the mouse pointer.
2 Zoom indicates the current zoom display ratio.
2 Sequence Duration indicates the sequence length in time.

> Auvailable space indicates the available recording space on disk or RAM.
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2.4 Display Area

This area is used to display images either from the camera or previously recorded files. Up to 5
recorded sequences and 1 AVI file can be loaded simultaneously in separate views, along with the
Camera View. Only one view can be active at a time, since it occupies the entire image display area.
To quickly switch between views use Alt+1, Alt+2, etc. keyboard shortcuts. For example, Alt+1

activates Camera View, Alt+2 the first playback view and so on.

Views are listed along the bottom of the image display area and are described below:

| Camera | ballon_1000fps ﬂl ballon_15604fps ﬂl RAM -1 ml loop1 ml loop2 ﬂl dog_racel m|

e Camera View: Unless live capture is disabled, it always displays live feed from the camera in
real time, at up to 25 frames per second. It would be pointless to display at higher rates

because the human eye can not perceive it due to retina persistence.

e Playback View: This window may contain a previously recorded sequence or AVI file. For disk
files, the view takes the name of the file being reviewed. For RAM-stored sequences, the name
of the view begins with “RAM”.

2.5 Right View

This area contains most of the controls for interacting with TroublePix as follows:

The Record (F5) button allows to start or stop a recording.

=@ )i
The Camera Panel (F6) provides access to the recording ' =

parameters and camera features.
The History Panel (F7) provides access to the Working Folder where video recordings are stored.
The Status Panel (F8) displays application status information and sequence marker list.

The Save (F2) button allows saving or exporting current selection. Output format can be changed on

the Export Settings page.
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2.6 Bottom View

Apart from the timer, this area is mostly used when reviewing a sequence in progress or playing back

a recorded video. It includes tools to help you locate specific sections and frames.

[114s:08.960 | || | I i) ] [1:es:06.978 |
[y
a8 i s PLAY | -1 1 U100
| I E R ‘ Fol-"1 - 1, JiJ1d

The Timer displays the time stamp of the current frame in three possible colors:
2 Blue - indicating the camera is displaying live images;

2 Green - indicating a time stamp in the past. (i.e. you are playing back a recorded sequence, or

reviewing part of a live recording in which case a red 'REC' indicator is flashing;
2 Red - live images are being displayed and recorded.

The Coarse Slider lets you quickly search and isolate a specific section within a sequence. It can be
used either while recording (to review an earlier portion, as explained in the Reviewing while

Recording section) or during playback of a recorded sequence.

The Fine Slider lets you find exactly the frame you want within the current selection range of the
Coarse Slider. The selection range is represented by the blue section of the Coarse Slider and can be

set as described in the Defining a Selection Range section.

2.7 Language Localization

TroublePix provides support for language localization allowing to translate and adapt the user

interface language for specific countries, regions or groups.

Translations are stored to XML files containing a string map and organized by resource type: menus,
dialog items and strings. TroublePix distribution includes French and German translations, but any
other translation would be very welcomed. You can contribute adding support for more languages
simply by translating the English strings found in the provided en-US.xml template language file, to
your language of preference. We encourage you to submit your translation to NorPix by email at

support@norpix.com to be included in the standard TroublePix distribution.
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3 Operating TroublePix

3.1 Loading a Grabber

In order for TroublePix to capture images, it must be | LoadGrabber A e

connected to a supported video capture device (a camera or || Selecta camera/frame grabber:

X . ImperX Frame Link Express

a frame grabber). By default, the first time you launch ||| imperxHp-sorexpress

Mightex CCD area scan camera
TroublePix, it will connect to NorPix Virtual Grabber - a || [FEIEEEE

A Point Grey Research 2.x (GEV firewire LUSE)
software component that simulates a frame grabber, ||| wom pirectshow capture Device

streaming images with a set of bouncing rectangles.

To obtain a real image, TroublePix must be connected to a

camera. Start by selecting the Hardware | Load Grabber...

(Ctrl+G) menu. A dialog will pop-up, showing all available || Mestreeenty used devices:
[Norpix Virtual Grabber v]

drivers. Select the camera or frame grabber you wish t0 ||| 7 sert v acqusiton upon loading a device

connect to, then click Load. If your grabber does not appear ||| setaspefereddevie | 1oad || cancel |

in the list, please refer to the Register Manager section.

Optionally, you can set a grabber as “preferred device”. Once set, there's no need to open this dialog

again. Simply go to the Hardware menu and click on the Load Preferred Grabber (Ctrl+Alt+G) menu.

Typically, when loading a grabber, it starts capturing images immediately, but sometimes this
behavior is not desired. If you don't wish the grabber to immediately start capturing images, uncheck
the Start LIVE acquisition... option. This might be helpful when using frame grabbers, because they
often attempt to load a configuration file that may not be defined yet.

Once your video capture device is loaded successfully?, LIVE feed from the camera will be displayed
on Camera View. The device automatically captures images unless the camera is set to trigger mode
and no trigger pulse is running. To toggle the LIVE feed on or off, select LIVE (Ctrl+L) from the
Hardware menu. Depending on the camera or grabber you are using, the video capture process may
make greater or lesser demands on your computer's CPU. You may occasionally wish to suspend LIVE

capture temporarily to free up CPU resources for other processing.

1 Loading an video capture device can fail if the grabber or camera is not connected or is currently being used by another application.
Please refer to the Camera Installation Manual for specific information about configuring and using your camera or frame grabber.

© 2006 - 2014 NorPix, Inc. All rights reserved. 14/81


file:///../Program Files/Common Files/Norpix/Grabbers.pdf
mailto:support@norpix.com?subject=TroublePix%20Tech%20Support%20Request
http://www.norpix.com/

NorPix, Inc. - www.norpix.com Technical Support: support@norpix.com

3.2 Adjusting Grabber Properties

TroublePix is built to support a wide variety of image capture devices. Many grabbers have unique or
non-universal properties and settings. To access camera features, select Hardware Properties (Ctrl+H)

or Live Adjustments (Ctrl+J) from the Hardware menu.

Note that when you select Hardware Properties, TroublePix has to stop reception of images. This is
because a change to these settings can require profound software reconfiguration that cannot be

achieved while capturing.

In contrast, Live Adjustments are grabber or camera settings that can be changed while the camera is
streaming. Typically, exposure, gain and brightness are live adjustable on most cameras. On most

video capture devices live adjustments are also available when they are not streaming.

For quick access, you can adjust camera parameters on the Camera Settings and Adjustments pages

located on the Camera Panel and explained below.

3.2.1 Camera Settings

On this tab you can control certain camera features that provide a set of discreet values to chose
from. Which features are presented will depend on your video equipment. Alternatively, camera
settings can be controlled via the Grabber Properties interface. Please note that during recording the

content of this tab is read-only since changing a value would break off the acquisition process.

. . . . . . C Setti
A region of interest (ROI) is a sub-area within the entire | Record | sere SEnee
camera field of view identified for a particular purpose. Some | == values:
Camera List « | |Mono8
cameras support defining a region of interest only if certain | i cVode 1| [Rewis
. . Trigger Event = || |Rgb24
conditions apply or may not support it at all. Input Line Mode VY411
Multicast Mode Uvy422
Stat Frames Droppeu:_l UVY 444
Please note that for most frame grabbers, the ROl must be | |Exposure Auto Aigorithm | Bar24
Exposure Mode Rgba32
. . o . Iris Mod Bara32
changed in the grabber configuration file. Color Transformation Mot = | |
4 mn 2
Region of Interest
Offset X OffsetY Width Height Binning
i} a 656 492 1
Interactively define ROL
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To define a ROl you can either type the image offset and size values, or click on the Interactively
define ROI button and use the mouse to define it. Dragging toward the bottom-right corner of the
image defines a ROI. Dragging toward the top-left corner of the image will reset the camera to its
maximum possible ROI.

3.2.2 Adjustments

Allows adjusting certain camera parameters that provide a range of values and typically can be
changed while camera is streaming. Which features are presented, if any, will depend on your video
equipment. For example, on most cameras you can adjust the exposure, gain or brightness while
capturing images. Features adjustable while live are called live adjustments. However, certain camera
features are not adjustable while streaming such as Packet Size for Gig cameras. To adjust these
parameters, you must turn off the live stream first.

| Record I Camera Settings | Live Adjustments

Features:
Auto Exposure [eV]
Hue [deq]
Saturation [%]
Gamma

Shutter [us]

Gain [dE]

White Balance Blue
White Balance Violet

1.000 1023.000
40.000

Adjustments can be changed either by dragging the slider or by typing a value in the text box.

Some cameras support the Automatic and/or One-Shot modes, in which the camera attempts to
adjust itself and find the best possible values.

Alternatively, adjustments can be controlled via the Grabber Properties interface.
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3.2.3 Serial Communication

This tab is designed for certain cameras and frame grabbers that

provide support for serial communication.

To configure the serial communication parameters, please refer
to the Camera Installation Manual® (document distributed with

TroublePix) in the section related to the camera/frame grabber

you are using.

Also refer to your camera/frame grabber user guide for

information about what serial commands are supported.

1 Default installation path: C:\Program Files\Common Files\Norpix\Help\Grabbers.pdf

© 2006 - 2014 NorPix, Inc. All rights reserved.
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Recording I Camera Settings | Live Adjustments

Serial Communication

Command History :

| Imper¥ Lynx | Remate Control

gem
dpm
gws [d]
gsm

gag 0

5.98dB 10.54dB

207.04 A
I, -
ol wm ] p

Command :
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3.3 Recording

It's easy to start recording with TroublePix. At the minimum, just set a couple of parameters on the

Record tab (see the Setting Up a Recording section) and you're ready to go!
> Select whether you want video storage to be in RAM or on the hard drive;
2 Define a recording length (either in time or number of frames);
> Click on the Record button (or press F5);

TroublePix will immediately start recording LIVE images received from the camera. Recording will
continue until you click the Record button again, or if you haven't selected loop mode till the end of

your predefined record length.

When recording to disk, frames are stored either to a sequence (.seq) or movie (.avi) file. Files are
automatically named by TroublePix, based on the time stamp when the recording began. You can
chose between recording to sequence or AVI file format by selecting the appropriate output file

format on the Recording Settings page.

When recording to RAM, the sequence is held in computer's memory until is closed. Please note that

only sequence files can be recorded to RAM.
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3.4 Setting Up a Recording

On the Record tab you can adjust recording parameters, as

explained below.

The Destination is where captured frames are stored.
Recorded frames can be stored either to the computer's
random access memory (RAM) or to its hard disk drive. RAM is
fast but typically limited in size, and of course not permanent.
Therefore, select Memory only when the video sequence is

relatively short. For longer records, select Hard Drive. Since

Technical Support: support@norpix.com

Record | Camera Settings

Destination: |Memory '|
Video Buffer
Calaulate size in: |'I'|me '|
0
00:00:05 00:01:41
Sizelmit:  00:00:30 =
| Loop

When recording position reaches

playbadk position while reviewing: | Overwrite -

| Pre/Post Trigger

disk drives are slower than RAM, recording to the hard drive _Mﬂmﬂ
may not be able to keep up with the frame rate from the Before: 00:00:25 After: 00:00:05

camera. Contact NorPix support for computer specifications

required to work best with your camera/frame grabber and

recording conditions.

When recording to disk, all output files are located in the Working Folder, whose content can be
accessed via the History Panel. To change the working folder location, please refer to the Recording

Settings section.

The Video Buffer section refers to the file or memory zone where the captured frames are stored. The
maximum size of the buffer can be calculated in number of frames or time. When in time, the
calculation is based on the camera frame rate. The size limit is relative to the available space.
Available RAM and disk space may both fluctuate considerably depending on computer's activity.
Click the Refresh button to reset the slider's indication of maximum possible recording length as

determined by the space available at that moment.

The Loop section lets you set loop recording parameters. Loop recording means that when your
predefined record length fills up, TroublePix continues recording overwriting older frames from the
beginning of the video buffer. For example, with a record length of 5 minutes, you get a sliding
window of 5 minutes of captured history that continuously moves forward with the present. Loop
recording can run for days without clogging computer resources, since only a limited number of

frames are stored.

During a review of the last loop, the recording position may reach the area being reviewed, in which

case two options are available: Overwrite and Stop Recording. If Overwrite is selected, TroublePix
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will break out from review mode, returning to LIVE display as otherwise it would overwrite what you
are reviewing. If however Stop Recording is selected, TroublePix stops recording before the collision

occurs. Reviewing is discussed in more details in the Reviewing while Recording section.

The Pre/Post triggering is a special recording mode allowing the user to record before and after a
specific event occurs. When TroublePix catches the event, automatically stops the recording after a
certain amount of time has elapsed or a number of frames have been captured. For more details

please refer to the Pre/Post Triggering section.

3.5 Pre/Post Triggering

The Pre/Post Trigger module configures TroublePix to focus on recording images only around a
specific trigger event. Adjust the slider to define how much time (or how many frames) should be

stored before the trigger event (Pre-Trigger) and how much should be stored after (Post-Trigger).

Pre/Post Trigger
Auto Rearm
Before: 00:00:25 After: 00;00:05

Note that due to the nature of Pre/Post Trigger mode it can only be used when recording in loop.
When a Pre/Post event is triggered, either by an input action (see Input Control) or using the
keyboard (space bar) or other sources, TroublePix will continue recording for the Post-Trigger
duration, then stop automatically. The resulting sequence will include what happened before and
after the trigger event. The event will be indicated on the Coarse Slider as a yellow triangle. To go
directly to this position, right-click in the Coarse Slider and select Jump to Pre/Post Event.

e J [ |
Go to frame # A
T Jump to Pre/Post event 1
Save selection as...
Export selection to *.avi -
RGB(255,255 ot 020 Available Merr
——— Export selection to *.mov

For more information about how to configure TroublePix to receive a Pre/Post event from an external

input device, please refer to the Input Control section.

The Auto Rearm option resets the system and lets you continue recording even after a Pre/Post event

stopped a recording. With this option selected, when recording ends, a new file will be created
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automatically and TroublePix will carry on recording, either until it runs out of space or you uncheck
Auto Rearm box or manually stop the recording. When recording to RAM, the current sequence is
automatically saved to the Working Folder before creating another one.

3.6 Marking Frames

The primary function of TroublePix is to monitor evolving processes and help you troubleshoot them.
A typical application would be to monitor a production line, linking images with external events that
would be generated when failures occur.

TroublePix can monitor and record multiple events triggered by multiple sources. Each captured
event is associated with an image, based on its time stamp and index in the sequence file. All this

information is presented on the graphical interface by a green symbol called marker.

3.6.1 Marker List

Markers are displayed on the Markers tab window. Each marker e~ M |
displays the information below: '

5. Keyboard Event
2 marker index and name; &Y Frame index: 2621
Timestamp: 05/16/12 11:17:15.191448
Relative: 00.00.14.567443
Relative to previous: 00.00.01.210165

> frame index and time stamp associated with the marker; Description: Keyboard-Generated Event

y i 4. Keyboard Event

Frame index: 2379

2 relative time to a reference time stamp (see Time Stamp | ' rimestamp: 05/16/12 11:17:13.981283
Relative: 00.00.13.357273
. Relative t i : 00.00.12.757192
Sett|ngs); Dz:clrrpiioon?Eev\:'obzird-Generated Ewvent

3 3. Keyboard Event
. . . . L i) Frame index: 2830
relative time to previous marker, Timestamp: 05/16/12 11:17:01.224091
Relative: 00.00.00.600086
Relatiye_to previous: 00.00.06.550913
a descrlptlon’. Description: Keyboard-Generated Event

B 2. Keyboard Event
¥ Frame ind 1520

an icon whose color indicates whether the marker is valid
or not (green = valid, gray = invalid).

While recording, the Marker List cannot be accessed, so all of the

markers appear grayed out. However, the list is available in

Review or Playback mode, allowing access to valid markers only. [ status | erkers |

Markers are listed chronologically, with the most recently captured event on top of the list.
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3.6.2 Valid vs. Invalid Markers

Valid markers are linked to existing frames and shown as green symbols. However, if a marked frame
gets overwritten during a loop recording, the associated marker will become invalid since it no longer

corresponds to an image. Invalid markers are shown as gray symbols.

3.6.3 Adding or Removing Markers

Usually frames are marked based on events captured from external I/O devices. However, in some
scenarios where such a device is missing a keyboard-generated event can be used to simulate an
external trigger. Frames can be marked during recording by using the F11 keyboard shortcut.

Note: For better accuracy it is highly recommended to use an external I/0 device.

Mark/Unmark Erame Ctrl+F11

Go to Frame #

REFEAT

Save Selection As...

Export Selection as *.avi

Export Selection as *.mov

——
A & &

b__
b__
b_

During playback a frame can be marked/unmarked as follows:
2 using the Coarse Slider locate the frame you want to mark/unmark;

2 right click on the slider thumb and select Mark/Unmark Frame (Ctrl+F11) from the contextual

menu.
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3.6.4 Browsing Markers

Valid markers are presented on the Coarse Slider as green triangles. Moving the mouse pointer over a

green triangle will display an information window describing the marker.

Valid markers can be easily browsed. Either click on a green triangle on the Coarse Slider or a green

icon on the Marker List to display the related frame. Alternatively, you can use Ctrl+Left Arrow to

jump to previous marker or Ctrl+Right Arrow to jump to the next one.

I I L I 1
A L 4 4 f} & A
16:31:04.735 16:31:16.738
Paper Jam
' [ IEEE Frame index: 57 1
Timestamp: 16:31:11.678
16:31:04.735 Description: USB-1024L5 > AD > Level High > Mark Event 16:31:16.738

3.6.5 Editing Markers

Some information about valid markers are editable 7 15 Keyboard Event
Frame index: 4116
during playback or review mode only. To edit a limestamp: 12/03/11 08:39:35.126743
. . . . Relative to previous: 00.00.00.209952
marker simply locate it in the Marker List and Description: Keyboard-Generated Event

14. Keyboard Event
Frame index: 4095
Timestamp: 12,/03/11 08:39:34.916791

follow one of the procedure below:

. . . . Relative: 00.00.40.939999
> right-click on it and select Edit from the Relative to previous: 00.00.02.790035

Description: Keyboard-Generated Event

popup menu. 7 13. Keyboard Event
\J Frame index: 3816

. . Timestamp: 12/03/11 08:39:32.126756
> double-click on it. Relative: 00.00.38.149964

Relative to previous: 00.00.01.349950
Description: Keyboard-Generated Event

> press the Enter key.

»

m

You'll be presented with a dialog asking for a marker name and description. When done, simply click

OK or press Enter to apply the changes.

Edit Marker

-
Names Marker's name goes here

Description: Marker's description goes here

[ 0K ] [ Cancel
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3.6.6 Exporting Markers

H . ™ 14. Marker name goes here
Marker list can be exported as Microsoft Excel e e dee..
. Timest : 12/03/11 08:39:34.916791
(*.XLS) or Comma Separated Values (*.CSV) file. Relative: 00.00.40.539595

Relative to previous: 00.00.02.790035
Description: Marker description goes here

To export markers, right-click on the Marker List

7w 13. Keyboard Event
Fi index: 3816
and select Export from the contextual menu. ‘ Timestamp: 12/03/11 08:38:32.126756

Re|EItiV&: 00.00.33.149954
Note: Exporting as PDF file may be possible. To find out more, Relative to previous: 00.00.01.345390

o . Description: Keyboard-Generated Event
check out the Printing Markers section.

m

3.6.7 Printing Markers

To print out markers right-click on the Marker List | | =mmmrrs

Frame index: 40595
. Timestamp: 12/03/11 08:39:34.916791
and select Print from the contextual menu. Relative: 00.00.40.939999
Relative to previous: 00.00.02.790035

Note: a virtual printer driver with PDF support can be installed to Essarians (Erar @ s gres [Te
; - - 13. Keyboard Event
have markers printed to a PDF file. O N E——s

Timestamp: 12/03/11 08:39:32.126756
Relative: 00.00.38.145964

Relative to previous: 00.00.01.349950
Description: Keyboard-Generated Event

Export

3.6.8 How Markers Are Stored?

Markers are saved to separate XML files. The marker history file for a given sequence will have the
same file name as the sequence, with only the extension being different. Deleting such file eliminates
all information about the marked frames in the sequence.

While recording, the complete history of captured events is temporarily stored in memory. If
recording to disk, when recording ends the markers are saved to disk automatically, using the naming
convention explained above. If the sequence was recorded to memory however, the markers are only
saved to disk if the sequence itself is saved. Otherwise, they are stored in memory until the sequence
is closed (destroyed).
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3.7 Input Control

Allows controlling TroublePix externally, for example using output from a PLC device on a production
floor. Input control is performed using a digital input device through which TroublePix will monitor
input levels over an input line. An input event is defined as low to high (rising edge) or high to low

(falling edge) input level transition. When detected, it triggers TroublePix to perform a specific action.

Currently, the following predefined actions can be triggered: | Record | Camera settings | Input Control | output Control|

Monitored Events:

> Start Recording Start Rec - [NIDAQmx = USB-6008 > portd/lined > Rising Edi
Can Jam - [NIDAQmx = USE-6008 = portd/flinel = Level High
. Paper Jam - [NIDAQmx = USB-6008 = portdfine2 = Level Hig
StOp Recordlng Pre/Post - [NIDAQmMx > USE-6008 > portd/line3 > Rising Edg
Stop Rec - [NIDAQmx > USB-6008 > portdflined = Falling Ed
Add new event ...

>
2 Toggle Recording
>

o L k
Pre/Post - generates a specific event for use while in | name: Stop Rec
Pre/Post Trigger mode to control the recording. river: [DAGm 7]
Device: |usB-6008 -
> Mark Frame - marks a specific frame while recording. | Linefkey: |porto)ined -

Polling delay [ms]: 100
> Save Frame to save or discard a frame while | ion:

[Falling Edge v]
recording, based on the input level. If input level is | Acton: |5top Recording -
HIGH, the frame is saved to the sequence. If LOW, DEi

the frame is discarded.

> Toggle Save Frame to save or discard a frame while recording, regardless the input line level.

By default, all frames are saved.

> Line Testing to test the status of input lines during setup. Each time an event is detected,
TroublePix displays information about it. To test a specific line, add an event on that line and
send a pulse to trigger the event. Check the application activity log on the Status Panel to see
if the event was detected correctly.

Note: More actions could be added at the user's request.

The Input Control tab displays information related to input devices, input event to monitor and
actions to take. To create a new event, double-click on the [Add new event...] line or click on the Add
button. To modify an existing event, select it from the list and adjust its parameters. To delete an
event, click on the Delete button.
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There are several parameters to set:

>

2>

Name - a user defined hame of the monitored event.

Driver - a list of all I/O drivers supported by TroublePix that successfully initialized an input
device. The input device must be properly installed and connected to the computer.

Device - a list of all input devices detected by TroublePix. The source may be a grabber (frame
grabber with input support) or an external device. For a list of all supported external I/O
devices, please visit http://www.norpix.com/support/compatibleio.php.

Line/Key - a list of all available input lines for the selected device.

Polling delay - the interval at which the input line will be polled. If the value is too low, non-
stop polling will occur, needlessly consuming system resources. However, a very high value
might miss an event. For instance, if the input signal goes from low to high and back to low
between two polling actions, TroublePix would not notice any change. If you are using a USB
device the polling delay should not be under 10-15 ms, as the typical response time for such

devices is around 10 ms.
Condition - the condition to monitor: Low Level, High Level, Rising Edge or Falling Edge.

Action - the action to be taken when the condition is reached. See above for possible actions.
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3.8 Output Control

| Record I Camera Settings I Input Control | Output Control I_

This tab allows configuring TroublePix to change the state of
Monitored Events:

OnStartRec - [MIDAQmx = USE-6008 = poartd/line4 = On Sta
OnPrePost - [NIDAQmx = USB-6008 = portdfines = On Pre/
OnStopRec - [MIDAQmx > LISE-5008 = portQflined = On Stoj
Add new event ...

a digital output line when a specific event occurs.
The following TroublePix events are supported:

2 On Start Streaming

4 [ m r
2 On Stop Streaming Name: OnStopRec
. Driver: NIDA -
> On Start Recording e [ )
Device: |UsB-6008 -
> On Stop Recording Line /Key: porto)ines -
Source Event: [Dn Stop Recording "]
2 On Pre/Post Event Reset: Auto - | Timeout [ms]: 500
onM k E Qutput: [Level High ']

Note: More events could be added at the user's request.

There are several parameters to set:
> Name - a user defined name of the event.

> Driver - a list of all /O drivers supported by TroublePix that successfully initialized an output
device. The output device must be properly installed and connected to the computer.

2 Device - a list of all output devices detected by TroublePix. The source may be a grabber
(frame grabber with output support) or an external device. For a list of all supported external

I/O devices, please visit http://www.norpix.com/support/compatibleio.php.
Line/Key - a list of all available output lines for the selected device.
Source Event — a list of all available TroublePix events.

2 Reset - allows configuring how the output level will be reset. Available values are: Never, Auto

and Toggle.

2 Output - the output level to be set when the event occurs.
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3.9 Review vs. Playback

The words “Review” and “Playback” refer to two different things in TroublePix:
> Review!’ refers to examining an earlier portion of what is currently being recorded.
2 Playback refers to playing back a previously recorded sequence.

Playback can be done with any recorded sequence, regardless of it was recorded to RAM or disk.
Review can only be done with the sequence currently being recorded. Since you don't have to stop
recording to examine previously captured frames, the Review helps ensure that no potential event is
missed while you analyze what has happened so far. In Review mode frames are displayed on Camera
View, while in Playback mode they are displayed in different views, listed along the bottom of the

Display Area.

There are a few ways to switch to Review mode while recording:

> Drag the Coarse Slider to the left until you reach the area you U

wish to review, or a1
> Click the Lock/Unlock pin button, or
> Use F4 keyboard shortcut.

Dragging the Coarse Slider lets you select a review segment anywhere in the recorded stream. Click
the Lock pin to the right of the slider for immediate reviewing access to the frames that were just

recorded.
To return at any time to LIVE mode, use one of the method below:

2 Right-click anywhere in a reviewed image and select Back To Export Image
Camera, or Back To Camera N
> Click the Lock/Unlock pin button, or |
> Use F4 keyboard shortcut.
There are a few ways to navigate through a sequence while in Review or Playback:

> Drag the slider thumb to the desired location;

2 Proceed frame by frame by clicking the Next and Previous buttons;

1 The Review feature is not available when recording to AVI.
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> Hold down the SHIFT key and click the Next or Previous button to go to the next or previous

small tick on the Fine Slider;

> Hold down the CTRL key and click the Next or Previous button to go to the next or previous
big tick on the Fine Slider.

€] Small Tick Big Tick (5]

3.10 Reviewing while Recording

Reviewing while recording in loop mode requires special consideration. In loop recording mode, once
the video buffer has been filled up, each new frame is recorded by overwriting the oldest one. This

gives you a continuous sliding window that advances through time with the present.

When reviewing a frame in loop mode, the left side of the window is steadily approaching the
reviewed selection (the blue area on the Coarse Slider). What happens when it reaches the beginning
of the selection range? That depends on which Collision Detector option you selected on the Record
tab of the Camera Panel (see the Setting up a recording section).

2 Overwrite - TroublePix will break out of Review, returning to LIVE mode.

> Stop Recording - TroublePix will stop recording. The current sequence now becomes a

recorded sequence and is loaded to a new Playback View, ready for playback.

To help you better understand how reviewing in loop mode works, TroublePix indicates the current
recording position by a red triangle on the Coarse Slider. This represents the border between newer

frames (the left side of the triangle) and older frames (the right side of the triangle).

[15205.590 | || [ | - 1 [k53w05.542 |
A @
s - . | [Emea]
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3.11 Playback

3.11.1 Loading a recorded video

Technical Support: support@norpix.com

To load a recorded video file from your current Working Folder and play it back, select the History

Panel and either double-click on the file name or right-click on it and select Open from the contextual

menu. To load a sequence file stored at any other location, go to File menu and select Open

Sequence. You can also drag the file(s) from Windows Explorer and drop them directly onto the

display area.

Playing back an AVI file is similar to sequence playback, meaning that you can operate the AVI files the

same way you do with sequence files. Playback controls preserve the same functionality. However,

playing an AVI file at different frame rates is not supported.

3.11.2 History Panel

Recorded video files are automatically named based on the current naming scheme and saved to the

current Working Folder. The History Panel provides access to these video files.

Color coding indicates the status of each file:
e Red - indicates the file is in use for recording.
e Green - indicates the file is opened for playback.
e Black - indicates the file is available for playback.
To update the file list, click Refresh.
To delete (move to Recycle Bin) a file, click Delete.
To rename a file or view its properties, click Properties.

Optionally, small, large or thumbnail icons can be displayed
by selecting the appropriate menu entry from the View

popup menu.

© 2006 - 2014 NorPix, Inc. All rights reserved.

~

[ File Name: 2012-05-03 - 19,28,5%.5eq
I: Allocated Frames: 26

y Frame Rate: 34.50
Image Format: BGR (24/8)
Resolution: 640 x 480
File Size: 22,86 MB

File Mame: 2012-05-03 - 19.29.00.seq
Allocated Frames: 30

Frame Rate: 34.17

Image Format: BGR (24/8)

Open rm
View 3 Small Icons
Explore Large Icons
Refresh v Thumbnails
0 =T
Delete
Properties 103 - 19.29.08.58q

Frame Rate: 34.41

Image Format: BGR (24/8)
Resolution: 540 x 480

File Size: 23.74 MB
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When moving the mouse pointer over a video file, important information is displayed on a tool tip

Technical Support: support@norpix.com

window, such as image format and resolution, allocated frames, file size etc.

.@. File Information .@. File Information
File Name: ballon_1000fps.seq File Name: dog_race2.avi
Description: Mo Description Allocated Frames: 187
Estimated Duration: 00:00:00.016 Frame Rate: 30.00 fps
Image Format: BGR
Image Width: 640
Allocated Frames: 17 Image Height: 480
Frame Rate: 1000.93 fps Channel Bit Depth: 24
Image Format: Maono Total Bit Depth: 8
Image Width: 520 Image Size: 900 KB (uncompressed)
Image Height: 500 File Size: 82.42 MB
Channel Bit Depth: 3
Total Bit Depth: 8
Image Size: 253.90 KB
File Size: 4.21 MB

3.11.3 Defining a Selection Range

The Selection Range defines a portion of interest in the current sequence. It is represented by the
blue section on the Coarse Slider that corresponds to the entire length of the Fine Slider. Defining a
selection range is useful when just part of a sequence needs to be saved, or when searching for a
specific frame in a particularly long sequence. The default selection range includes the whole
sequence, so when you open a sequence, all frames are selected. To modify the selection range, drag
the two small cursors located below the slider. A tool tip window will indicate the duration of the

selection as you drag.

[ 11:48:06.960 | | | | I L) | ] [ 1143:08.97 |
& 5 &
(eSS { Position: 1089 l O S
; Tirmestamp: 11:48:45.851 P
G Frames: 383 @
Duration: 00:00:12.242

Each slider has two labels located at its extremities, giving the time stamps of the oldest and newest

captured frames for the Coarse Slider and the beginning and the end of selection for the Fine Slider.
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3.11.4 The Playback Bar

The Playback Bar provides the customary commands for use when playing back recorded sequences.

To be more accessible, the playback controls are displayed as an image overlay.

“ - jump to the start of the playback range

« - rewind
‘i - step back

D - begin playback

ii - stop playback

ib - step forward

- fast forward
- jump to the end of the playback range

- repeat playback at the end of the playback range

- stop playback at the end of the playback range

Because the playback controls are displayed as an image overlay, you may want to apply a
transparency factor to be able see the image underneath them. For more information on how to

adjust the playback controls transparency, please refer to the Playback Settings section.
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3.11.5 Controlling the Playback Speed

While playing a sequence you may wish to change the playback speed interactively. Use the Up and

Down arrow keys to increase or decrease the playback speed respectively.

When playback begins, if your playback settings specify displaying the Playback Speed Slider, a
semitransparent window will pop up. This window lets you control the playback speed, as explained
below.

To increase forward playback speed (or slow down reverse playback) move the slider thumb to the
right. To increase reverse playback speed (or slow down forward playback) move it to the left. To
pause the sequence, leave it in the middle. The current speed is displayed as frames per second and

percentage of the normal speed. To return to normal speed, set the slider position to 100%.

For more information about playback settings and how to force playback at a custom speed value,

please refer to the Playback Settings section.

Playback Speed: 30.000 fps (300%)
4% 1] 4%

Note: Please be aware that when playing an AVI file the playback speed cannot be changed.
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3.11.6 Thumbnail View

To view the content of a sequence using thumbnail view, open the sequence and activate Show
Thumbnails (Ctrl+T) option from the View menu. Another way would be to right-click on the display
and select Thumbnails | Show Thumbnails from the pop-up menu.

The images in the sequence are displayed as thumbnails.
Use the “+” or “-” keys to increase or decrease thumbnail size respectively.

Browse the sequence using standard scrolling keyboard shortcuts (Up, Down, Left, Right, Page Up,
Line Up, Line Down, Page Down, Home, End keys). The mouse wheel, if present, can be used to scroll

the view vertically.

Click on a thumbnail to get some information about it and move the playback position to that image,
or double-click to disable thumbnail view mode.

Select Thumbnails|Sub Sampling... from the contextual menu to display thumbnails with a sub

n

sampling rate.

1 2z 3 4

Thumbnallsubsamplm ﬂh

Please enter a value between 1 and 10
half of frame count:

OK H Cancel
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3.12 Bayer Conversion

3.12.1 About Bayer Conversion

Bayer conversion is the process by which raw images from a Bayer camera are color-converted using a
Bayer interpolation algorithm. Some cameras equipped with a Bayer filter will perform the color
interpolation process before images are sent to output. However, most cameras do not do this,
leaving interpolation to application level.

A Bayer filter mosaic is a color filter array for arranging RGB color filters
on a square grid of photo sensors. The term derives from the name of its
inventor, Dr. Bryce E. Bayer of Eastman Kodak, and refers to a particular
arrangement of color filters used in most single-chip digital image sensors
used in digital cameras, camcorders, and scanners to create a color
image. The filter pattern is 50% green, 25% red and 25% blue, and hence
is also called BGGR, GBRG, GRBG or RGGB depending on the color of the

first pixel in a 2x2-pixel square.

Bryce Bayer's patent called the green photo sensors luminance-sensitive elements and the red and
blue ones chrominance-sensitive elements. He used twice as many green elements as red or blue to

mimic the human eye's greater resolving power with green light.

The raw output of Bayer-filter cameras is referred to as a Bayer pattern image. Since each pixel is
filtered to record only one of three colors, two-thirds of the color data is missing from each. To obtain
a full-color image, various demosaicing algorithms can be used to interpolate a set of complete red,
green, and blue values for each pixel. Different algorithms requiring various amounts of computing

power result in final images of varying quality.
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3.12.2 Bayer Conversion in TroublePix

TroublePix includes Bayer conversion functionality at display level only. That means TroublePix always
records captured images in raw format as received from the camera and does not alter them in any
way. Since a raw image contains all color information, Bayer conversion is performed only when
needed, mainly when an image is being displayed, exported to an AVI movie or to an individual image
file. This provides two significant advantages: raw image size is 3 times smaller than color images, and

CPU resources are conserved (Bayer rendering is not quite computation-intensive).

Bayer conversion can be enabled by selecting Bayer Conversion | Enable Bayer Conversion (Ctrl+B)
from the View menu.

Since there are 4 possible Bayer patterns, and a Bayer filter can be any of the various pattern types,
you must select the Bayer Pattern that match the camera sensor. This is the 4-pixel color pattern in
the top left corner of the sensor. If this information is unavailable, experiment different patterns until
you find the one that produces images with correct color rendering. The four possible patterns are
GBRG (Ctrl+1), GRBG (Ctrl+2), BGGR (Ctrl+3) and RGGB (Ctrl+4). The Bayer pattern can be changed

recursively by selecting Bayer Conversion | Change Pattern (Ctrl+P) from the View menu.

Automatic color balance can be enabled/disabled by selecting Bayer Conversion | Auto Color Balance
(Ctrl+C) from the View menu.

Default Bayer settings can be changed on the Display Settings page.
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3.13 Adjusting the Zoom

TroublePix can display images using various zoom factors. The default zoom factor is 100% (1:1). That
means one screen pixel corresponds to one camera sensor pixel. The zoom factor is reported on the

bottom status bar and can be adjusted from the View | Zoom menu.
Also, the following keyboard shortcuts are available:
2 add (+) key on the numeric keypad or Ctrl + '+' to zoom in;
2 subtract (-) key on the numeric keypad or Ctrl + '-' to zoom out;
2 multiply (*) key on the numeric keypad or Ctrl + '0' (zero) to reset the zoom to 100%.

When the View | Fit Image to Window (F10) option is checked, the image is stretched to use the

entire display area, preserving the image aspect ratio. In this mode, the zoom parameter is ignored.

3.14 Displaying in Full Screen Mode

In Full Screen mode, all tool bars, status bars and window borders are hidden, letting the views fill the
entire display area. To ensure access to some of the main features, a Control Panel is created at the
top of the screen. The panel can be oriented either horizontally or vertically, so that it can be

positioned on any side of the screen. The orientation can be changed from the pop-up menu,

displayed when you right-click on the Control Panel's title bar.

EZEE___________——aw

Exit Full Screen

To enable Full Screen mode, select View | Toggle Full Screen (F12). To go back, click on the Exit
button on the Control Panel or simply use the F12 or Esc keyboard shortcuts.

Full Screen mode is compatible with a multi-display computer configuration.
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3.15 Printing a Captured Image

TroublePix supports printing images from the current sequence. Depending on frame resolution you
may need to adjust paper size and orientation. To setup your printer, select File | Printer Settings...
(Ctrl+Shift+S). !

Printer

Mame: |Microsoﬂ XPS Document Writer - | I Properties...

Status: Ready

Type: Microsoft XPS Document Writer
Where:  XPSPort:

Comment:

Paper Crientation

Sige: | Letter V]

s T
Source: |ﬁu_rlomaticalh.' Select *) Landscape
Metwork...

0 fps Playback Playback Position: 5 Total 17 Recerding Position: - Timestamp: 15:28:53.888 Selection: 1 -17

e @ Q };2 Q

m

Buffer usage: [[ ] 520500 Mono (8/8) 158,0 - RGB(255,255,255) Zoom X:100% Y:100% _ Duration: 00:00:00.016
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In playback mode, browse for a specific frame and select File | Print (Ctrl+Shift+P).

=)

Printer

Mame: ’Micmsoﬂ XPS Document Writer v] ’ Properties. ..

Status: Ready

Type: Microzsoft XPS Document Writer
Where:  XP5Port:

Comment:

Print range Copies

Al Mumber of copies: 1 -

Pages

framm: . S
(@) Curent Image _lyg'_l _1,3’"

Collate

[ ok ][ Ccancel

You can also browse the sequence directly from the Print Preview window using either the vertical
scroll bar for a coarse search or Previous, Next buttons for a frame-by-frame search. When you are
ready, simply click on the Print button to print out the image.

| Gio 10 the-next page |

To increase/decrease magnification of preview image, click on Zoom In / Zoom Out button.

To exit the preview mode, click on the Close button.
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3.16 Exporting a Captured Image

To export the current frame, use the File | Export Image menu entry or right-click on the image and

select Export Image. This command lets you export the current frame as a .bmp, .jpeg, .png or .tiff
file.

If in Thumbnail View mode, right-click on the frame you wish to export and click Export Image. You
can also copy the desired frame to the clipboard, for later use in another application.

1 2 %)

Copy to Clipboard

Export Image I}

Thumbnails

Close

Image &/17
Mon Apr 25 15:28:53.889|
10
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3.17 Saving or Exporting a Sequence

3.17.1 Saving a Sequence

Typically, when using TroublePix to troubleshoot processes you will want to save a small section of a
given sequence. That section, is where you have found the relevant information; the remainder can

therefore be discarded. Saving a snippet makes it easier to document a phenomenon efficiently.

If you have been recording a sequence and wish to save a snippet, click the Save button. Remember

that the whole sequence must be selected in order to save the entire sequence.

Saving can only be performed in Review or Playback mode, when the upper status bar displays the

range of frames in the current Selection.

[o9:554.709 | | | | ‘\A LA o to frame £ ,IA i Jlﬁ 1 ] [os:52:01635 |
Jump to Pre/Post event
(055155 - ] ] | 055159 ] [o09:52:00.419
Save selection as...
0 Export selection to ".avi O
Buffer Usage: I 640x480 BGR Export selection to *.mov é(255,255,255) Zoom: 100% Duration: 00:00:06.926 Available Memory: D:\ 30314 GB (37.89%)

There are three ways to save a snippet:
2 Click the Save button
> Select File | Save As... from the main menu

2 Right-click on the Coarse Slider and select Save Selection As...

Note: Exercise care if you wish to save or export while TroublePix is recording fresh data to disk. Ensure that data transfer
is well below your hard drive's maximum bandwidth, otherwise the recording process could be affected, resulting in frame
lost.

When saving, you can add a description that will be stored in the header of the sequence file. This

description will be displayed when the mouse pointer is over a file listed in the History Panel.

If you intend to store the sequence for an extended period of time, it is recommended that you use
compression to save disk space. This dialog lets you to enable/disable compression and change
compression parameters as needed. Default compression parameters are set on the Compression

Settings page. For more details please refer to the Compression Settings section.
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Savein: [ Videos

N
Recent Places
I x

2010_02_04 Sarmple Videos

Libraries

Computer
=
w

File name: sample1

-

Technical Support: support@norpix.com

Save

Save as type: Momix Sequence File [*.seq)

5

’ Cancel ]

Edit description
Paper Jam

Compression Type: [L:mssg-I JPEG

Jpeg Quality [%]:

[~ Fixed image size [Bytes]: | U

Note: when using JPEG compression, the sequence must be saved to a NTFS disk partition.
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3.17.2 Exporting a Sequence to a Windows Movie File

When exporting a sequence to a Windows compatible file format, it is converted to a movie file with
the .avi extension. AVI files can be displayed using a variety of media players and are easily shared.
TroublePix also supports playback of AVI files.

There are significant differences between SEQ files and AVI files. SEQ files contain the image data in
raw format, along with a time stamp for each and every frame and additional information such as a
description. AVI files also contain the image data, but typically in compressed form, for a savings in
disk space that may be offset by reduced image quality depending on codec settings. AVI files do not
include frame-specific time stamps, nor would they include your description.

Exporting a sequence as AVl movie clip is similar to saving a sequence, except that the Save As dialog

lets you select and configure the video codec to perform compression and reduce file size.
There are two ways to export a snippet as AVI:
> Select File | Export To | Windows Movie (Ctrl+W) from the main menu;

2 Right-click on the Coarse Slider and select Export selection to *.avi

Savein: [B Videos

b
=

Recent Places |
B

Desktop 2010_02_04 Sample Videos

=
Libraries
L

Computer

@

File name: ballon_1000fps.avi

Save as bype: [Windows Movie File (".avi)

Video Codec: [ffdshow video encoder

|:| Force Frame Rate :
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3.17.3 Exporting a Sequence to a QuickTime Movie File

Exporting a sequence as QuickTime movie (*.mov) is similar to exporting as AVI.
There are two ways to export a snippet as .mov file:
> Select File | Export to | QuickTime Movie (Ctrl+Q) from the main menu;
2 Right-click on the Coarse Slider and select Export selection to *.mov;

Either way, unless the Quick Save mode is enabled, the following Save As dialog will show up,

prompting for a file name and video encoding settings:

Savein: [ Videos

L
g
Recent Places l E

2010_02_04 Sample Yideos

Libraries

A

| =

Computer

File name: ballon_1000fps.mov

Save as type: ’Quick'nme Clip {".mov}

Video Codec: [npple Planar R.GE

Video Quality: [Normal

["|Force Frame Rate: | 0 fps

If the selected codec offers additional settings, clicking on the Settings button will display a codec

specific custom dialog. For most codecs, a higher Video Quality will result in a larger file.

To get an uncompressed QuickTime file, choose Apple None as video codec. Finally, note that some

codecs will put watermark on the images or simply won't work if you don't have a license.
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4 Status Information

Logs are essential to understanding the activity of computer

programs, particularly when problems occur.

In software engineering, a log serves to record information
about a program's execution. This information is typically used
by programmers for debugging. It can also let the user observe
an application's internal status and better understand what's

going on.

For example, suppose TroublePix is unable to load the grabber
you wish to use. The log recorded as TroublePix attempts to
perform this action could provide an indication of the cause

that generates the problem.

TroublePix provides a built-in logging feature. When enabled,

status information is added to the Status tab.

To enable/disable this feature, select Resume/Suspend status

log from the contextual menu.

The Save & Send command lets you save the current log
information to a file on your disk and automatically sends it to

support@norpix.com via your current email client.
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TroublePix: availMem = 1.15 GB <=> 4020 frames.
TroublePix: Time/frame range: (5, 44)

TroublePix: Set video buffer size range: (5, 44)
TroublePix: Create new seguence of 450 frames.
TroublePix: Create a new sequence in RAM
TroublePix: Start Recording

TroublePix: Stop Recording...

TroublePix: Review Mode OFF

TroublePix: AutoLoadSequence = Yes

TroublePix: ClosingApp = No

TroublePix: UserAction = Yes

TroublePix: Last frame: 158

TroublePix: Recording stopped.

TroublePix: Load RAM Seguence

TroublePix: availMem = 1.10 GB <==> 3860 frames.
TroublePix: Timefframe range: (5, 42)

TroublePix: Set video buffer size range: (5, 42)
Hermes: Stop Streaming

CProsilicaCard - error at line #502: ErrBadSequence
Hermes: Quitting Read Thread

Hermes: Quitting Write Thread

TroublePix: The acquisition is stopped

TroublePix: Exit Acquisition Monitor

TroublePix: Live streaming OFF

TroublePix: Could not determine MaxTime. [s the acquis
Hermes: Start Streaming

Hermes: Entering Read Thread

TroublePix: Live streaming OM

Hermes: Entering Write Thread

TroublePix: Enter Acguisition Monitor

TroublePix: availMem = 1,10 GB <=> 3856 frames.
TroublePix: Time/frame range: (5, 42)

TroublePix: Set video buffer size range: (5, 42)

Save As..
Save & Send K J
Copy

Clear

Select All

Suspend status log
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5 TroublePix Settings

5.1 Startup Settings

Mainly, this tab is used to adjust what TroublePix |

Recording | Playback I Export I AVl I Compression I Advanced
does at Start_up' Startup | Display I Timestamp I Time Source I Auto Naming

Grabber

In the Grabber section you can chose to reload the

() Reload last grabber
@ Always start with: [Norpix Virtual Grabber

most recently used grabber or force the software

starting with a specified grabber. Sequence

[ reload last sequence
[ Jump to Pre/Post event position after loading a sequence

In the Sequence section, you can define whether or

Miscellaneous
not TroublePix should reload the most recently 7150 not load any 1/0 modue

[ Do not load any external plugin

opened disk sequence. [ Enable status log

[ optimize layout for low screen resolutions

Check the Jump to Pre/Post event option to go

directly to that position when a sequence is loaded.

For more information about Pre/Post events, please "
refer to the Pre/Post Triggering section.

Speed up the application start-up by selecting not to load any I/O module or/and external plug-in.

These options are not recommended if your system depends on one of these software components.

If you wish to have a log about TroublePix status, check Enable status log. For more information
about logging, please refer to the Status Information section.

When the Optimize layout for low screen resolutions option is checked, the layout changes so that it
fits better to a low screen resolution (typically less than 768 pixels in height). This option gets checked

automatically if TroublePix detects a low display resolution at first start-up.
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5.2 Display Settings

This tab lets you customize default settings for all views.

TroublePix Settings

If you're capturing monochrome images with a

. . Recording Plgmack_! Export I AVl I Compression I Advanced
Bayer sensor camera, an image conversion can be e Ditplay | Timesamp .|, Tine Source. |, Auto Naning
applied to get a color image. Click the Enable Bayer [lBayer Conversion
Conversion check box and select the Bayer pattern

[¥] Enable Bayer conversion for exparts
that matches the one used by the camera sensor. [ Color Balance

() Manual:

For more information about the Bayer conversion,

please refer to the Bayer Conversion section. o Automatic

Algorithm: Gray World

The Bayer conversion alters only the displayed

Zoom

images, so when saving/exporting to another file, I P

[] Adjust the zoom to display deinterlaced images

the images are not changed. To save/export Bayer

processed images, select Enable Bayer conversion |

for exports.

Color Balance (sometimes referred to as white balance) refers to adjusting the relative amounts of
red, green and blue to ensure that neutral colors are reproduced correctly. The color balance can be
adjusted either manually, by setting custom values for each channel, or automatically, using a
predefined algorithm. That algorithm estimates the color balance of the first incoming image and

applies it to all subsequent images. The choice of algorithms is explained below.

e Mean equalization: calculates the mean value of each channel, then adjusts each channel so

that the mean values of the blue and red channels are equal to the green channel.

e Gray world: the sum of the red, green and blue channels is calculated, then adjusted so that

the sum of the blue and red channels equals the green channel.

e Standard deviation: calculates the standard deviation of each color channel, then re-adjusts
each to be 70 (on a scale of 1-256).

e Mean equalization and Standard deviation (slowest): adjusts the mean value of each channel

to 128, and sets the standard deviation of each channel to roughly 70 (on a scale of 1-256).

In the Zoom section, select Force identical zoom settings to all views if all views should be affected in
case of a zoom factor change occurs. Select Adjust the zoom to display deinterlaced images only if

your camera supports interlacing.
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5.3 Time Stamp Settings

Sometimes it might be very useful to know the Tousterisseting:

. . Playback | Bgot | Avi | mov | Compression | Advanced
exact time when an image was captured. To Siatp | Deplay | Tmestom> | Time Souce | Auto Naming | Recordng

activate this feature, check Timestamp Overlay or :

Font Color Position
select Show Timestamp Overlay (Ctrl+V) from the Name: Text: @ ® O

> O
VieW menu. Size: Background:
You can customize the time stamp overlay [FBurm on image when exporting
appearance by changing the font name, size, text Date Time Format

. . Mode: (@ Absolute () Relative

color, background color or position. Choosing Format: o T ir

identical colors for text and background will result Token: | (ame) - Curent Time
Sample: 05/16/12 11:07:35.426329

in a transparent background.

If Burn on image when exporting is selected,
TroublePix will permanently write the time stamp onto every image exported, using the same font
and color settings as the overlay. For a monochrome image, the overlay will be converted to its

monochrome representation.

Time information can be displayed as absolute or relative value. Relative value is calculated based on
a reference time, usually the time stamp of the first recorded frame. If you would like to change the
reference time, simply click on the Options button and select one of the available modes for

calculating the relative time.

Once set, the reference time is stored to the sequence when it's created and can not be changed.

Use as reference time:

Typically, the tmestamp of the first frame of the sequence. If loop recording enabled,
the timestamp of the first frame in the current loop.

(7) The timestamp of the very first recorded frame (for loop recording only).

(7) System time when the recording starts.

() System time when an input event occurs (see Input Contral).

OK ] [ Cancel
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Time and date formats for time stamp representation are customizable. Insert different tokens to
define a time and/or date format, noticing the sample output. To restore time/date formats to their
default values, click on the Reset button.

A list of available time stamp tokens and their meanings is presented below:

Token Description
%H.%M.%S Current time
%Y-%m-%d Current date
%a Abbreviated weekday name
%A Full weekday name
%b Abbreviated month name
%B Full month name
%cC Date and time representation appropriate for locale
%d Day of month as decimal number (01 —31)
%H Hour in 24-hour format (00 — 23)
%I Hour in 12-hour format (01 —12)
%j Day of year as decimal number (001 — 366)
%m Month as decimal number (01 — 12)
%M Minute as decimal number (00 — 59)
%p Current locale's A.M./P.M. indicator for 12-hour clock
%S Second as decimal number (00 — 59)
%U Week of year as decimal number, with Sunday as first day of week (00 — 53)
%W Weekday as decimal number (0 — 6; Sunday is 0)
%W Week of year as decimal number, with Monday as first day of week (00 — 51)
%X Date representation for current locale
%X Time representation for current locale
%y Year without century, as decimal number (00 —99)
%Y Year with century, as decimal number
%u Milliseconds as decimal number (000 — 999).
%r Microseconds as decimal number (000 —999).
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5.4 Time Source Settings

Image time stamping is typically performed when the image is received from the camera driver API.
Because of that, it does not correspond to the exact time at which the camera sensor exposes. The
delay is typically equal to the sensor read out time plus the transfer time needed for all pixels to be
received inside the computer memory plus the time the Windows Thread Scheduler will need to
notify TroublePix that a new frame is ready. This total time is dependent on the capture media and
some other parameters like the pixel clock. At worst, when the media bandwidth is used at its
maximum, the time stamp can be off by up to 1 fps.

TroublePix Settings |

Playpack | Eot | AvI | MOV | Compression | Advanced
Startup I Digplay I Timestamp | Time Source | Auto Naming | Recording

Diriver; TimeStampMeinberg dl | L_:; Reset

Time Source: Meinberg-Receiver

Description: Source ; Meinberg Clock,
Copyright (c) Meinberg Funkuhren, Bad Pyrmont, Germary.

By default, each captured image is time stamped using the current computer time (System Clock).
However, TroublePix also supports some other time source devices. For a complete list of supported

hardware please visit the link below:
http://www.norpix.com/products/streampix5/modules/clock_syncronization.php.

Please note that the external time sources can be selected only if you have purchased the External

Time Source option.
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5.5 Auto Naming Settings

The Automatic File Naming feature is one of the many powerful TroublePix features that generates

file names automatically without requiring user input each time a snippet is saved or exported.

By default, when TroublePix starts recording, it
TroublePix Setting

uses a standard method to generate file
. . . Epot | AV | wmov | Compression | Advanced
names. This behavior can be customized Statup | Display | Timestamp | AutoNaming | Recoming | Playback

according to your preferences. Enable [¥] Enable Automatic File Naming (for newly created fies)

automatic file naming feature and type a Naming scheme:
B -%om-%ed - %6H. 36M. 365 Reset

naming scheme in the edit box, making sure
Select a token to insert in the naming scheme:

[(ﬁme) - Current Time v] ’ Insert ]

that the resulting name will lead to a valid and

unique file name.
Sample output

. 2010-08-04 - 17.24.57.ext
We recommend testing the new scheme on a

short recording before using it for a complete

session. Once the naming scheme is in place,

can be used either by creating new files via the

File menu or by clicking on the Save button.

Naming schemes may contain predefined tokens as well as user-defined tokens. In most cases, the
automatic file naming scheme should generate a unique file name. A common solution is to generate
file names based on current system date and time. Therefore, the automatic file naming scheme
shares the same list of predefined time stamp tokens used for defining a time stamp overlay format,

presented in the Time Stamp Settings section.

The Sample output box displays an example of how an automatically named file would be saved.
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5.6 Recording Settings

The Working Folder is where all output files are stored on disk. By default, this folder is named
Sequences and created under user's Documents. To change the location, click the Browse button.

Startup | Display I Timestamp I Time Source I Auto Naming
Recording | Playback | Export | AVl | Compression | Advanced

Working Folder

D:\DocumentsSequences),

Output
Default output format: [Sequence File (*.seq) v]

When recording to AVI some features are not available, such as loop
l i recording, review while recording or recording to memary. To be able to use
these features, select Sequence File as output format.

RAM Sequence

] pre-allocate RAM sequence
[ Auto-save RAM sequence at the end of recording

When dosing a RAM seguence: Ask if the sequence has to be saved

TroublePix can record in real-time live images as they are delivered by the camera. Two file formats
are supported: Sequence File (.seq), a NorPix proprietary video file format, and standard Windows
Movie File (.avi) video file format. Please note that when recording to AVI format some features are
not available such as loop recording, review while recording or recording to memory. To be able to

use these features, it is required to select the Sequence File format as the default output format.

Pre-allocate RAM sequence option allows allocating and reserving the necessary amount of internal
memory before starting a new recording to RAM. This will ensure that the video sequence will fit and
the allocated memory can't be used for other purpose. Please note that if the recording is stopped
before filling up the allocated memory, the remaining memory can not be used to record another

sequence, as it has been already reserved.

There are a few options when closing a RAM sequence: Discard sequence (default), Ask if the
sequence has to be saved and Auto save using current file naming scheme.
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5.7 Playback Settings

When playing back a sequence, an important parameter is the playback speed. By default, TroublePix
tries to play the sequence at the same speed as the one it was recorded at. You can, however, force a

custom playback speed.

During playback, you can modify the speed using the Playback Speed Slider, as described in the
Controlling the Playback Speed section. To automatically see the Playback Speed Slider when starting
playback, select Show speed slider when playback starts. The speed can be altered up to 400% in
either direction (forward or backward). If you do not select Reset speed to default value when

playback stops the altered speed will be used the next time playback starts.

If x J

Startup Displ. Timestamp I Time Source I Auto Naming
Recording Playback | Export | AVl | Compression | Advanced

Flayback Speed

D Force custom speed: o] fps
[T Reset speed to default value when playback stops

Show speed slider when playback starts

Playback Controls

Transparency:

Because the playback controls are displayed as an image overlay, you can adjust their transparency by
simply dragging the horizontal slider to an optimum value so that the image and the controls are
visible. The transparency range is from 0% to 90%.

Playback Contraols

Transparency: /9% %
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5.8 Export Settings

This tab lets you set the default options for exporting an image or snippet (see Saving or Exporting a
Sequence for more details).

Exporting a snippet is equivalent to saving the current selection as a new sequence or as widely
known formats such as Windows AVI or Apple QuickTime MQOV.

Check the Do not prompt for file name Tm"blepixsemngs_

Startup I Display | Timestamp | Time Source | Auto Maming I Recording
Playpack | Bweot | AV | MOV | Compression | Advanced

when exporting check box to have

TroublePix generating a file name Output Format

automatically for all exported files. Default video format: [ Windows Movie File (=.avi) -

Defaultimage format: [Joint Photographic Experts Group (*.jpg; *.jpeg) vl

If the whole source file is included in the

current selection range, the output file Settngs
Do not prompt for file name when experting

name will have the same name as the [

Change Export Folder...

source file. Otherwise, current selection (W)= ng scheme.
[7] Automatically export disk sequence when recording stops

range will be appended. Finally, if a file with
that name already exists, an index will be

appended to avoid overwriting.

By default, all exports are stored in the same directory as the source files using the format specified in
Default video format and Default image format fields respectively. To change the export location,
click on the Change Export Folder button and select a preferred location.

Export Folder

() Same folder as the source file

T

If Enable file naming scheme is checked, the current file naming scheme is used to generate file
names when exporting to video or image files.

Optionally, TroublePix can be configured to automatically export sequences when recording stops.

This setting is available only if recording to disk in .SEQ format.
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5.9 AVI Settings

The AVI Settings page lets you configure the
video codec used to encode the video input or
set a custom frame rate. Some video codecs
support configuring the encoding parameters
via a property page. To access this page, if

available, click on the Settings button.

5.10 MOV Settings

Similar to AVI Settings page, this dialog allows
to select and configure QuickTime video codec
and quality compression. Optionally, a custom
frame rate can be set. If not provided, the
input source frame rate is used when creating

the QuickTime movie.
This page is not available:

2 on 32-bit version, if QuickTime 7.x or

higher is not installed.

2 on 64-bit version (due to lack of
QuickTime SDK for Windows 64-bit

platforms).

© 2006 - 2014 NorPix, Inc. All rights reserved.
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Startup | Display | Timestamp I Auto Naming I Recording | Playback

Expart | AVl | MOV | Compression I Advanced

v“ Settings ]

Video Codec: ['F’Fdshow video encoder

[“IForce frame rate:

Startup | Dizplay I Timestamp | Auto Naming I Recording | Playback

Export I AV | MoV | Compression I Advanced

Video Codec: [Apple MPEG4 Compressor

Video Quality: [Normal

[ Force frame rate: | 0 fps
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5.11 Compression Settings

This page lets you enable video compression when recording to Sequence file format (.seq) or saving

a sequence snippet.

Multiple compression algorithms are available for various scenarios. For instance, Lossy JPEG is
recommended when encoding live video unlike lossless algorithms that are most CPU demanding and
recommended for offline compression only. To find more about lossy and lossless JPEG compression
algorithms, please refer to the Lossy vs. Lossless Compression section.

(TroublePix Settings

Startup I Display I Timestamp I Time Source | Auto Naming
Recording | Playback | Bqot | AVl | Compression | Advanced

() None
(@) Lossy JPEG

(70 RLE (Lossless) Fast compression

() Huffman (Lossless) Fixed image size:

_ 28672 bytes
() LZ (Lossless)

(IH.264 30 frames
500 kbps

1. Some image formats may not support all compression modes,

a-' 2, While recording, compression increases CPU usage and could lead to potential
frame drop. Consider using compression only when exporting sequences. For
better performance, a multi-core processor is recommended.

5.11.1 Lossy vs. Lossless Compression

In general, compression algorithms compress data (such as images) using one of two approaches:
lossy or lossless. Lossy compression removes information that has little effect on overall quality, or
that can be recovered by interpolation. This approach is generally used with sound and image
formats. Lossless compression ensures that the original data can be fully reconstructed from the
compressed version, with absolutely no loss of information. The lossless approach is used in situations

where any loss of detail would be unacceptable.
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When using lossless compression it is strongly recommended that you select the Fast compression
feature, which uses a multi-core optimized compression algorithm. If using Lossy JPEG compression, a
quality of 75% or higher is considered visually lossless.

Real-time recording with compression is a very powerful feature in TroublePix. It is mostly useful
when you want to record for longer periods, using less memory or disk space, while maintaining
practically the same level of quality as uncompressed data. However, compression demands more
computational power than recording uncompressed data, and therefore requires a stronger PC
configuration. Our recommendation for minimum system requirements would be an Intel® Core™2

Duo Processor with 2 GB of RAM, for recording 640x480 monochrome sequences at 30 fps.

Real-time compression can be performed either to disk or RAM. When loop recording to disk, the
Fixed image size parameter must be set because compressed images vary in size. This value
determines the entire video buffer size, and it must be large enough to hold any compressed image in
the loop. If it is too small for a given image, compression will fail and the result will be a black image.

To avoid that, simply point the camera to the scene you want to record and click on the Estimate
button to have TroublePix estimating a fixed image size value.

Compressing a sequence is similar to saving it. The only difference is that you have to enable
compression and set the appropriate parameters for compression. For more details, please refer to

the section on Saving or Exporting a Sequence.

5.11.2 Compression Performance

Compression performance varies according to the following parameters:
2 Image size and resolution (color, monochrome, 8 bit, 16 bit...);
2 Acquisition frame rate;
2 Image texture and percentage of area unchanged;
2 CPU performance;
>

Compression algorithm.
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JPEG Compression

The following table summarizes the performance of the JPEG compression algorithms that can be

achieved with an Intel P4 processor clocked at 3.06 GHz:

Technical Support: support@norpix.com

Compression Type

640 x 480 mono 8-bit

640 x 480 RGB 24-bit

No Compression 120 fps 46 fps
Lossy JPEG 106 fps 62 fps
RLE (lossless JPEG) 112 fps 37 fps
HUFFMAN (lossless JPEG) 30 fps 8 fps
LZ (lossless JPEG) 8 fps 1 fps

Note: when using JPEG compression, the sequence must be recorded to a NTFS disk partition.

H.264 Compression

If Intel Sandy Bridge technology is detected hardware H.264 encoding is performed automatically. If
not present, only software encoding is available. For more details about H.264 encoding performance,

please visit http://www.norpix.com/products/codecs/directshowcodec.php.

Note: due to some H.264 encoding limitations, image width and height must be multiple of 16 and 8 respectively.
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5.12 Advanced Settings

This page allows to backup, load, lock or unlock a configuration and reset settings to their default
values. When backing up a configuration, all TroublePix and grabber settings are packed and stored to
a .zip compressed file. You can easily switch from a configuration to another by loading different

configuration files.

Locking a configuration will prevent any changes made to the current configuration, including
camera/frame grabber and software settings. Locking/unlocking operations are password protected
and should be used only by experienced users.

Note: external plugins are not afected by this rule.

Startup I Display I Timestamp I Time Source I Auto Naming

Recording | Playback | Expot | AVI | Compression | Advanced

Settings

[ '&'Badﬂup Configuration Reset grabber settings to their default values ]

l @Load Configuration Reset application settings to their default values ]

f E Lock Configuration

File Type Association

l @Resmre File Type Assodation

In case the password is lost, it can be reset by running TroublePix with the "-resetpassword"

argument from a command window.

C:“Program Files“Morpix“~TroublePix>troubhlepix —-resetpass

Resetting grabber settings will flush all changes made to the camera/frame grabber settings or

adjustments. However, some cameras may store these changes until they are powered cycled.
Resetting TroublePix settings will restore all application settings to their default values.

To restore the sequence file type association (the .seq file extension) to TroublePix, click on the
Restore File Association button.
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6 Keyboard Shortcuts

Technical Support: support@norpix.com

Below is a complete list of keyboard shortcuts currently supported by TroublePix:

Keyboard Description Keyboard Description
shortcut shortcut
F1 Open TroublePix User Guide Ctrl+T Show Thumbnails
F2 Save/Export Ctrl+B Toggle Bayer conversion
F3 Start/Stop Playback Ctrl+1 Switch to GBRG Bayer pattern
F4 Toggle Review mode Ctrl+2 Switch to GRBG Bayer pattern
F5 Start/Stop Recording Ctrl+3 Switch to BGGR Bayer pattern
F6 Switch to Camera Panel Ctrl+4 Switch to RGGB Bayer pattern
F7 Switch to History Panel Ctrl+P Change Bayer pattern
F8 Switch to Status Panel Ctrl+C Toggle Auto Color Balance
Alt+M Show Marker List Ctrl+V Show/Hide time stamp overlay
Alt+S Show Status log Ctrl+G Load grabber
F9 Open TroublePix Settings Ctrl+Shift+G Reload current grabber
Ctrl+F9 Open TroublePix configuration file Ctrl+Alt+G Load preferred grabber
F10 Toggle “Fit Image To Window” mode Ctrl+L Toggle LIVE mode (grabber acquisition)
F11 Mark Current Frame (during recording only) Ctrl+H Adjust grabber features
Ctrl+F11 Mark/Unmark Current Frame (during playback only) Ctrl+) Adjust LIVE adjustable features
F12 Toggle Full Screen Ctrl+D Adjust advanced grabber settings
Space Simulate Pre/Post Trigger Ctrl+F Change buffer count
Ctrl+Left Arrow Go to previous marker Ctrl+Y Launch Batch Processor
Ctrl+Right Arrow | Go to next marker Ctrl+E Launch Sequence Header Editor
Ctrl+O Open Sequence Ctrl+R Launch Register Manager
Ctrl+Shift+O Open AVI Ctrl+N Launch NorPix Logger
Ctrl+X Close current file Ctrl+K Launch benchmark tool
Ctrl+Shift+X Close all opened files Ctrl+U Check for updates

Ctrl+S Save As... Ctrl+Shift+F Send feedback to NorPix
Ctrl+l Export current frame to image Ctrl+Shift+L Display license information
Ctrl+W Export to Windows Movie (*.avi) Ctrl+A Display program information and version number
Ctrl+Q Export to QuickTime Movie (*.mov) Alt+1 Activate Camera View
Ctrl+Shift+P Print current frame Alt+2 Activate Playback View 1
Ctrl+Shift+V Print preview Alt+3 Activate Playback View 2
Ctrl+Shift+S Open Printer Settings dialog Alt+4 Activate Playback View 3
Alt+F4 Quit the application Alt+5 Activate Playback View 4

+ or Ctrl+'+' Zoom In Alt+6 Activate Playback View 5

- or Ctrl+'-' Zoom Out Alt+7 Activate Playback View 6

* or Ctrl+'0' Reset Zoom
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7 Plugin Modules

Plugin modules are typically external *.DLL files, designed to perform a specific task. TroublePix looks
for external modules in the Plugins subfolder. If detected and loaded successfully, a plugin should be

listed under the Plugins menu.

7.1 Audio Trigger

This plugin monitors an audio input line and notifies TroublePix when the audio level is higher than a
certain value. A valid license code is required to run this plugin. To get one, please contact NorPix at
sales@norpix.com.

To get started, select the capture audio device and sound format, set a threshold value and start

monitoring the audio line. Adjust the threshold value while watching the audio level indicators.

Select an action to be executed by TroublePix when sound is detected.
Audio Input Level

Available actions are: Device: |Microphaone (Logitech USE Headse' Properties
. Format: |36 kHz, stereo, 16-bit

2 None (Testing Mode)

Left: I
> Start Recording Rt [

It

> Stop Recording 0 Threshold: 20% 100
> Pre/POSt Triggering
> Mark Frame Action: Mone (Testing mode)

Upon trigger: Delay: 1000 ms
> Set Reference Time o Am

Optionally, a post trigger action can be executed upon sound detection either immediately or after

some delay. Available post trigger actions are:
> Do nothing (default)
2 Rearm - if selected, the trigger will rearm itself automatically.

> Stop Monitoring - stops monitoring audio input level (stops the audio capture).
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Finally, click on the Arm button to arm the trigger. That will put the module in a “waiting” state,
waiting for the audio input level to cross above the threshold value. When that occurs, an audio event
is triggered and the selected action is executed followed by the post trigger action.

To achieve maximum accuracy, make sure you disable any software enhancements or sound effects

on the selected audio input device.

7.2 Brightness, Contrast, Gamma

Designed as built-in feature, the Brightness, Contrast, Gamma plugin provides a simple and effective
way to adjust the brightness, contrast and gamma parameters and therefore get low noise and high

image quality even when recording in low-light conditions.

Although already included in the Color Remapping plugin, the Brightness, Contrast, Gamma plugin

has become a stand-alone feature due to its great usability and in response to user feedback.

Therefore, to learn how to work with this plugin, please check the Color Remapping Using Non-linear
ASC CDL Formula section.

Adjustments Brightness, Contrast, Gamma

Channel: la‘-\ll Channels hd Reset
Gamma: . |_J' oo Lon = D
Brightness: . |_J - 0.00 = D
Contrast: . |_J' o Loo = D
Enable ASC CDL correction for exports.
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7.3 Color Remapping

Color remapping is a very powerful tool. There are multiple possible usages for this tool, such as:

2 remapping specific pixel values to some other values. This can be applied, for instance, as a
recalling tool for all captured pixel intensities;

2 mapping 10, 12, 14 or 16 bit pixels to a more comprehensive set of intensities;

2 generating pseudo color for monochrome images, where specific intensity can be highlighted

with separate false color.

The color remapping is performed real time, via anamorphosis. Look up tables are used to define the

remapping level. Independent red, green and blue levels can be specified, via predefined LUT files, or

predefl ned formulas. | Record I Camera Settings | Calor Remapping

The module can be applied on almost all TroublePix supported

[] Predefined LUTs: |Rainbow
image formats. Furthermore, it can be used with 8, 10, 12, 14 |, . B

and 16 bit pixels, color or monochrome. [Cshiftimageby: | 2bits

. [ Mondinear (asC cDL):
To enable color remapping, select one or more of the four

All Channels

available operating modes:
2 Using predefined look up tables (LUT)

Using a user-defined LUT file

[ Enable Color Remapping for exports

Enable Mono to Mono conversion when exporting.

>
2 Linear Window Leveling (image shifting)
>

Using the ASC CDL formula
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7.3.1 Color Remapping Using Predefined Look Up Tables

This can be used for remapping monochrome images to pseudo color. Currently, five predefined look

up tables are available:
2 Rainbow
2 Inverted rainbow
2> Hot
> Cold
> Negative

Pseudo color cannot be used with true color RGB or YUV images.

7.3.2 Color Remapping Using a LUT File

A comma separated text file (also known as .csv file format) can be used to define a LUT table. This

type of file can be generated with any basic text editor.

The syntax is very simple. Each line contains 4 entries: the level value to be remapped, followed by

the blue, green and red values. The following rules apply:

> There is no need to specify all the LUT values and entries. Only the needed value must be

specified. All missing values will be interpreted as “Leave as is”.
> Level can be specified as range using [ - ] character.
2 Use the '#' character to comment a line.
2 Out bound values are ignored.

Example:

#Index, Blue, Green, Red Remapping value

0, 255, 0, %] gray level 0 will be remapped as pure blue

1, 10, 1@, gray level 1 will be remapped as: blue=10, green=10, red=unchanged
[200,255], 255, 255, 255 gray levels 200 to 255 will be remapped as pure white
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7.3.3 Color Remapping Using Linear Window Leveling

Linear window leveling can be performed for pixel depth greater than 8 bits. By default, TroublePix
displays the 8 most significant bits of captured images. Window leveling can highlight specific bit
ranges of the captured images.

As an example, a 10 bit image can be leveled in 3 ways:
2 8 most significant bits (bit 2 to 10 = default TroublePix setting)
> 8 middle significant bits (bit 1 to 9)

2 8 least significant bits (bit 0 to 7)

7.3.4 Color Remapping Using Non-linear ASC CDL Formula

The American Society of Cinematographers Color Decision List (ASC CDL) has defined a format for the
exchange of basic primary color grading information. A three parameters formula can be used to
define most possible remapping and color correction:

out=(i*s+o)p

where:

v

out is the color graded pixel code value

i is the input pixel code value (0O=black, 1=white)

s is slope (any number O or greater, nominal value is 1.0)

o is offset (any number, nominal value is 0)

p is power (any number greater than 0, nominal value is 1.0)

L2 2

The formula is applied to the three color values for each pixel using the corresponding slope

(contrast), offset (brightness), and power (gamma) for each color channel.

The Channel pull down menu allows to select which color =™ \—,”'Chla_m's - Reset
channel should be controlled. Select All Channels to apply the e a0 El
same formula for all 3 channels, or select an individual color plan "™, U o
you want to work with. Contrast: 0 — [0 210

The Reset button allows to reset all parameters to their default values: Gamma=1, Brightness=0,
Contrast=1.
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7.4 Motion Detector

The Motion Detector plugin module is designed to perform a real-time image processing of a
continuous video stream and generate a TroublePix event upon detecting a significant motion or
change within the camera's field of view. The analysis can be performed on the whole image area or a
region of interest (ROI). After it detects motion, an event is sent to Enable Detection

On motion detected: |Save Frame - | | Settings |
TroublePix. As effect, one of the actions below is triggered: Trigger onlyif [2 | consecutive conditions are e,
Settings
> Start Recording; Algorithm: |Abso|uhe Difference v|
Reference Image
@) Previous Constant

Stop Recording;
Pre/Post;

Mark Frame;

v v vV

Save Frame.
| ROL |%: 50 Y: 63 Wi 345 H: 177

. H I
Note: more actions could be added at the user's request. ) Show RO Lock RO

To load/unload Motion Detector in TroublePix, select/unselect it from the Plugins menu. A valid
license code is required to run this module. To get one, please contact NorPix at sales@norpix.com.

7.4.1 Motion Detection Algorithms

The main concept behind motion detection in images is relatively simple. A reference is taken at the
very start of the program. This reference is used as the base to determine if any motion has occurred.
The camera will then consistently take pictures, and TroublePix compares them against the reference.
If there is any difference between the two, then something has moved in the scene that the camera is
viewing. Motion detection algorithms will also use a threshold value which is the amount that an
image must differ against the reference in order to be considered as motion detection. Threshold

values allow you to fine tune a particular motion detection algorithm for most needs.

Two image processing algorithms are available, depending of the nature of the scene or image to be
monitored: Mean Gray and Absolute Difference, described below.
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7.4.2 Mean Gray Algorithm

Calculates the average gray level in the defined ROI of the image. it (S =

The Gray Level represents the brightness of a pixel. The value  condiion:
@ On image turns black On image turns white

associated with a pixel representing its lightness from black to 3

white. Typically, for a 8-bit monochrome image, it's defined as a
value from 0 to 255, with 0 being black and 255 being white. As a

conclusion, this algorithm detects light changes in an image

< 50%

Gray Level

Frames

sequence. The Mean Gray algorithm supports color images as well

as monochrome.

7.4.3 Absolute Difference Algorithm

Calculates absolute difference between two image ROls. Basically, this algorithm is based on
comparing the current video frame with previous one or with a static reference image called

Background Image.

This algorithm can be accurately fine tuned since two parameters are adjustable:
Algorithm: |.-'-\bso|ute Difference vl
e ROI [%] defining how many pixels, reported to the total reference mage

Previous @ Constant Snapshot
100.0

?5.'5:]j

ROI, need to change, compared to the reference, to assert

an event;

8437

e Gray Level [%] defining how much the pixel intensity must

change in order to be perceived as motion.

So technically, both conditions must be true in order to trigger an event. For using only one condition,

make sure you set the other to zero.
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7.4.4 Configuring Motion Detector

Following parameters have to be configured:

2 Action —represents the event to trigger in case of motion detected;

> Algorithm — the motion detection algorithm;

>

ROI — the monitored region of interest inside the image;

7.4.5 Configuring the Action

When motion is detected one of the following action can be triggered:

2>

>
2>
>

Do Nothing (Testing mode) - for testing and system calibration purposes only.
Start Recording - starts a recording, if TroublePix is ready to record.
Stop Recording - stops the current recording;

Pre/Post - sends a Pre/Post event to TroublePix. If the Pre/Post module in TroublePix is not
active, the event will be ignored. For more details about Pre/Post Module, please refer to

TroublePix documentation.

Mark Frame - marks the current frame of the video sequence, letting the user easily identifies
when a change or motion took place. For more information about Event Markers, please refer

to the Marking Frames section.

Save Frame - saves the frame on which motion has been detected. The destination folder and
output image format can be selected from the Settings dialog:

Save frames to: C:\Users'nml\Pictures

Qutput format: |Windows Bitmap Files (*.bmp) v]

Filename prefix: Frame

["] save all frames on which motion has been detected

It's also possible to enable alarm triggering only after the condition has been detected consecutively
for a specified number of times.  on motion detected: Start Recording > || Settings

Trigger only if 2 consT&utive conditions are true.
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7.4.6 Configuring the Motion Detection Algorithm

Choose among the available algorithms, according to what you think will be best suitable for your

needs. The algorithms are described in more detail below.

7.4.7 Configuring the Mean Gray Algorithm

The Mean Gray Algorithm detects light changes by calculating a

Algorithm: | Mean Gray -

gray level average value for each image processed and comparing  cenditon:
@ On image turns black On image turns white

it with a certain threshold value. A lower gray level indicates that S

the image is getting darker. The algorithm can be configured to

trigger the selected action either if the image becomes lighter or < 50%

Gray Level

darker.

Frames

The threshold value is expressed in percentage to match all image
formats and bit depths. It can be adjusted by dragging the vertical slider to the desired position.

7.4.8 Configuring the Absolute Difference Algorithm

The Absolute Difference Algorithm detects motion by computing algoritim: [absolute ifference -
. . . Reference Image
the difference between two images received from the currently Previous @ Constant

100.0:

75.-5:1:.

selected camera/frame grabber. |If the difference between the

8437

compared images crosses a certain threshold value then motion is

detected and the selected action is triggered.

In some cases, motion detection may not be 100% accurate. It may
tend to ignore genuine motion at times or report motion when there is none, leading to false alarms.
As threshold decreases, the algorithm will detect the slightest motion, and as threshold increases, it
will detect only pronounced motion and ignore slight movements. You may therefore think that
lower the threshold, the better it is. However, this is not the case. As threshold decreases, the
chances of false alarms increase. To improve motion detection accuracy, it is important to select an

optimum (as low as possible) threshold value while keeping the chances of false alarms to minimum.
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There are three parameters that need to be adjusted:

2> Reference Image — can be either the previous image or a static image. At the very beginning, if
no reference image is defined, the first incoming image will be assigned as background image.
If you would like to change the background image, click on Snapshot button to capture a new
image and set it as the new background for the next processing. A copy of the newly

background is saved on disk for the next time you load Motion Detector.
2 Gray Level —drawn in cyan color. To set this parameter, drag the corresponding slider.

2 ROI-drawn in yellow color. To set this parameter, drag the corresponding slider.

7.4.9 Configuring a Region of Interest (ROI)

When loading the Motion Detector for the first time no ROl is defined. To define a ROI, first make
sure that you have started the acquisition and selected the Camera View. Then press on the ROI
button and use the 'click & drag' technique to define a ROl inside the image area.

Alternatively, you have the option to manually define/change the ROI, by simply editing X, Y, W and H
values, where X and Y represent the origin point, and W (width) and H (height) the size of the ROI. The

changes are applied as soon as the edit controls lose the focus or you hit the Enter key.

ROI |X%: 190 ¥: 148 Wi 320 H: 240
Shaw ROT [TLock ROT

Two options are available: show/hide or lock the ROI. When locked, the ROI cannot be changed.
\J TroublePix

File View Hardware Tools Plugins Help
67 fps LIVE Playback Position: -

The red rectangle, displayed as image overlay,
represents the actual region of interest being
processed by the Motion Detector.

Once a ROI has been defined, you may want to
adjust it to perfectly match your needs. To
adjust the ROI, select the red rectangle and
drag either one of the 9 red squares or the

entire rectangle in the desired direction.

Camera
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7.4.10 Testing the current configuration

Once you have configured the motion detection parameters, it is recommended that you test these
settings. The best method to test these settings is to select the testing action from Action list and
start monitoring. Slightly tune up the parameters to reach optimum values. Motion will be detected
as soon as the condition is reached.

7.5 Line Overlay

The Line Overlay plugin provides basic functionality to draw a line or more on a TroublePix view. To
add a line on the current view, simply click on the Add Line button ="

’ Add Line ]

and use the mouse to draw the line on the view area. Multiple e At

ine Attributes
lines can be added to each view. Line style, color and thickness Style: -
are configurable. coor: [ Aomatic o]

Thness: (5]
Optionally, you can show/hide or lock the overlay layer. Locking 7] Show Overlay (showide ine averiays)
the overlay will prevent further changes to any line object. [JLack Overlay (prevent further changes)

. . . . . . [¥] calibration

Use calibration if you want to align the camera field of view :

Mode: ’Verhcal - ]
horizontally, vertically or by both axes. color: || 15

—
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7.6 MCC Pulse Generator

The MCC Pulse Generator plugin module is available from the  sasefrequency: s.00MH:
Plugins menu. A valid license code is required to run this module. To  Pus=Frequency [al: 50

. . Ch [ | All ¥ | Startdel . 0
get one, please contact NorPix at sales@norpix.com. areel: (A=) sty e

Start Pulse Stop Pulse

To get started simply enter the pulse frequency to be generated.
Since the pulse train triggers the camera, the pulse frequency will determine the exact camera frame

rate.

The MCC board can be programmed to generate one single pulse train if selecting a single channel, or

multiple synchronized pulse trains if using all channels (counters).

Optionally, the MCC board can be programmed to start the pulse(s) with a certain delay (in

milliseconds).

Click on the Start Pulse button to program the MCC counter device to start generating a continuous

pulse. To stop the pulse, simply hit the Stop Pulse button.

7.7 NI Pulse Generator (Traditional NI-DAQ)

Similar to the MCC Pulse Generator plugin, the NI Pulse Generator T

module is used to program a National Instruments board to generate  sertdelay ms: 0
continuous pulses with a user-defined frequency. The pulse train triggers ~ 5@pd=ay msl: 0
the camera and so, it controls the camera frame rate. A valid license [Lstartpubse ] | stopruise

code is required to run this plugin. To get one, please contact NorPix at sales@norpix.com.

Simply enter the pulse frequency and click on the Start Pulse to program the NI board to generate a
continuous pulse train. Stop the pulse by clicking on the Stop Pulse button.

Note: Latest Traditional NI-DAQ (Legacy) drivers must be installed on your computer to be able to use this plugin.
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7.8 Camera-specific Plugins

These plugins are designed to control certain types of cameras using either serial communication or
low-level functions exposed by the camera APl Mainly, they allow adjusting certain camera
parameters that are not available via the Camera Settings and Adjustments pages. Future versions of

TroublePix might include support for more cameras.

Please note that these tabs are not loaded by default. To enable them, check the Plugins menu.

7.8.1 IDT M3 Camera Control

This module allows to control and adjust some of the most important IDT M3 camera features by
sending specific commands to the camera using the MVX SDK, the camera API. Therefore, before
loading the module, the communication with the camera must be set up properly and tested in the
MVX Control application. For this module, the frame grabber that connects to the IDT M3 camera
must disable the serial communication in the Camera Settings

Image | Settings
tab. Otherwise, the module will not be able to connect to the | ra

. . _ ) Sync In:|InternaI -
communication port. SpmX: | 1280 jv:[ 8 -
Gain (dB)
Offsetx: 0 ¥: 200 B
]
[ Apply | 30 4 4
The Image page of the interface lets you adjust the ROl (on X | exposure )
. . . U
only), Sync In, Gain, Exposure Time, Frame Rate. Setting the | _ an e
ROI defines a new range for available frame rates. Changing the | FrameRate -
[ 100
Frame Rate sets a new range for available shutter times. . 100
Image | Settings
Camera Status SN Frame Grabber

The Settings page allows you to open the camera you want to

use. The available cameras are displayed in the list only after

Mo camera connected.
Open camera

choosing the proper Baud Rate. Then, simply select the camera

and press Open camera.
Baud Rate :

15200 b
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7.8.2 ImperX Camera Control

This module lets you adjust some of the most important | Recording | Camerasettings | Live Adjustments

Serial Communication | Imper¥ Lynx Remote Control

Status:  |Connected

ImperX camera features by sending specific commands to the

camera via serial communication. Therefore, before loading Shutter Tme [

the module, the serial communication must be enabled from 0
the Camera Settings tab. Otherwise, the controls are disabled. * w0 IS o
Supported camera features are: Shutter Time (also known as = [E"E:

exposure time), Gain and Frame Rate. 6 5.98 [ “

Other features can be configured via the Serial Communication | rerogrammable Frame Rate [fps]:

tab by sending camera-specific commands to the camera. 0

Check the camera manual to find out more about the 7 E

communication protocol and supported commands.

7.8.3 Mikrotron Camera Control

This module lets you adjust some of the most important Mikrotron camera features by sending
specific commands to the camera via serial communication. Therefore, before loading the module,
the frame grabber that connects to the Mikrotron camera must be loaded and the serial

communication must be enabled from the Camera Settings

Record Camera Settings

tab. Otherwise, the controls are disabled. Serial Commurication Input Cantrol Mikratron

ROI Digital Gain -
Supported parameters are: ROI, Frame Rate, Shutter Time, |S=% 1#0 ¥ 102 [ |oFF ]

OffsetX: 0 y: 0 I 2 3 4 100
Digital Gain, Black Level. Setting the ROI defines a new range | I Hck Lovel

Apply ack Level
for available frame rates. Changing the Frame Rate sets a new - U oo 2
range for available shutter times. Shutter time (<) 0 o
Other settings are: Shutter Mode (Free Run, PWC or Timer), irameRabE .
Shutter Polarity (Positive or Negative Edge), Mirror Mode {J w0

1 506
(OFF, X Only, Y Only, X and Y) and FPN correction (enabled or S —

Shutter Mode : |Free Run = |
disabled).

Shutter Polarity : |Posit’ve Edge v|
Mirror Mode |OFF - |

| Enable FPM Correction
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Other camera features can be configured via the Serial Communication tab by sending camera-
specific commands to the camera. Check the camera manual to find out more about the
communication protocol and supported commands.

7.8.4 Optronis Camera Control

This module lets you adjust some of the most important Optronis camera features by sending specific
commands to the camera via serial communication. Therefore, before loading the module, the frame
grabber that connects to the Optronis camera must be loaded and the serial communication must be

enabled from the Camera Settings tab. Otherwise, the controls are disabled.

Supported parameters are: ROIl, Frame Rate, Shutter Time, _ Record Camera Settings
Serial Communication Input Contral Optronis
Sensitivity (Gain), Black Level. Setting the ROl defines a new | ra:
i i SizeX: 1280 v 1024  Sensitivity: |22 -
range for available frame rates. Changing the Frame Rate sets -
Offset¥: 0 ¥: 0 Black Level
a new range for available shutter times. o U 2
| Anply | 0 255

Shutter time {ps)

Other settings are: External Sync (OFF, ON), Sync Source

{J 630

(Cable, Grabber), Sync Polarity (Low, High), Sync Mode (Edge, | ! 3000

Frame Rate
Level), Mirror Mode (OFF, X Only, Y Only, X and Y) and FPN 100
correction (enabled or disabled). 2 0

wternal Sync: - nc Palarity: |High -
Other camera features can be configured via the Serial FEmes LF—l SyneFeEy L—'

Sync Source: |Grabber vl Sync Mode: |Edge v|

Communication tab by sending camera-specific commands to | ——
Mirror Mode & |OFF v|
the camera. Check the camera manual to find out more about | [7enable Fn correction

the communication protocol and supported commands.

© 2006 - 2014 NorPix, Inc. All rights reserved. 75/81


mailto:support@norpix.com?subject=TroublePix%20Tech%20Support%20Request
http://www.norpix.com/

NorPix, Inc. - www.norpix.com

7.8.5 Photon Focus Camera Control

This module lets you adjust the Photon Focus camera features
via serial communication, using the PFRemote API. Therefore,
before loading the module, the communication with the camera
in the PFRemote
application. For this module, the frame grabber that connects to
the Photon disable the

must be set up properly and tested

Focus camera must serial

Technical Support: support@norpix.com

Settings | Image I Exposure

Values:

Feature:

Part
10241512

Correction 1024x256

Trigger Mode 512x512

communication in the Camera Settings tab. Otherwise, the module will not be able to connect to the

communication port.

After a valid communication port has been selected in the
Settings page, the module connects to the camera and new
pages will become available: Image, Exposure and Adjustments.
These depend on the features supported by the camera model.
If a feature is not visible or not accessible, it means that it's not
supported.

The adjustable features might include ROI, Shutter Time, Frame
Time, Trigger Mode, Correction, Simultaneous Readout.

© 2006 - 2014 NorPix, Inc. All rights reserved.

| Settings | Image |Exposure|

OffsetX 0 : Offsety 0 =

Size X 0 Size Y 0

Apply
Command -

Exposure time[ms]

]

0.010

Frame time[ms] a

10,000

415,000

a a

Constant Frame Rate D Simultaneous Readout
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8 TroublePix Tools

8.1 Batch Processor

Batch Processor is a 32-bit wizard-like application designed to add more features to TroublePix,
allowing the user to:

2 Convert sequence file to standard or compressed AVI files.

2 Extract individual frames from sequence files to a series of individual image files of various
standards: TIFF, JPEG, BMP, PNG, JPEG2000, etc.

2 Perform image processing like:
- Bayer conversion;
- Brightness, contrast or color correction;
- LUT processor;

2 Process sequence files in batches.

2 Extract, split, reduce and expand sequence files.

— _
g m"“w Add sequence files to be processed;

Sequences

FAS equencesh] bit-color-Pier-pack. =)

F:\Sequencesiballon_1000fps.zeq Browse...
F:A\Sequences‘ballon_1604fpz seq
F:ASequences\Maoon - 12bit LE .zeq

Delete

Operation type

1 Apply Plugin () Export Sequences @ Apply Plugin + Export
[ Delete intermediate files
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8.2 Sequence Header Editor

Sequence Header Editor is a 32-bit application, specially designed to allow the user to view or edit the
information stored in a sequence header. Because the header contains important information about
the sequence (image size and format, frame rate etc.), it is strongly recommended to use this utility

very carefully. Any wrong information stored in sequence header could lead to unexpected errors.

On some rare occasions, when the sequence header was not saved properly (i.e. computer crushed

while recording), advanced users can edit the faulty header, using a similar sequence as a reference.

A Sequence Header Edita

Fieference [F:A\Sequencesitoon - 12bit LE . zeq) Target Sequence Header

General General
Magic Humber | £5251 Identifier | Morpix s20 Magic Murmber  E5261 Idertifier  Morpix zeq

Verzion 3 Size 1024 Wersion 3 Size 1024
Dezcription Drezcription

Mo Descnption Mo Description

Image Info Image Info
“Width 1332 Height 1040 Width Height 1040

Bitdepth 16 Walid Bitdepth | 12 Bitdepth 18 Valid Bitdepth 12

Image Size 2895360 Image Size 2895360 E stimate
Image Format  BMOMNO_MSE Image Format | MOMO_tMSE ']

Others Others

Allocated Frames |2
Unused Bytes 0

True Image Size | 2595872

Frame rate 9.22288700358033

Description Farmat

Reference Frame

Flags

Baper Pattern
Time Dffset [us)

Fadding [408 bytes)

© 2006 - 2014 NorPix, Inc. All rights reserved.

Open Reference

Allacated Frames 3
Uruzed Bytes 0

True Image Size 2999872
Frame rate 9.22288700358033

Description Farmat

)

465
1

Reference Frame
Flags

Eayer Pattern Zn
Time Dffset [ug) 465

Fadding [408 bytes)

Open Target [ Restore T arget]

’ Sawe Target
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8.3 Register Manager

To be able to use your camera/frame grabber within TroublePix, the associated NorPix driver
(Npx*.dll) must be registered on your system. If the driver is not registered, the camera/frame
grabber will not appear in the hardware list when opening the Load Grabber dialog. If this is the case,

the link below might help you troubleshoot the problem:
http://www.norpix.com/support/faq.phpttmissingdil.

This is probably the case when either your camera/frame grabber drivers are not properly installed on
the computer or you installed an incompatible version. To check for the driver compatibility list,

please visit: http://www.norpix.com/support/drivers.php.

If you successfully installed your camera/frame grabber drivers and still not able to select the device
from the hardware list, you probably installed TroublePix before installing the camera/frame grabber
software. To fix this, there is no need to re-install TroublePix. You can use Register Manager utility to

register the NorPix driver. For easy identification, NorPix drivers are always preceded by Npx prefix.
Using the Register Manager application, the registration is easy and involves a few steps:

1. Locate NorPix drivers. Usually they are installed to C:\Program Files\Common Files\NorPix,
but the path might be different on some systems. If the path is not automatically detected,

click Browse to locate it.
2. Click Search to search for all modules available for registration.

3. Select NorPix driver compatible with your camera/frame grabber. If you don't know which

driver to chose, click on Check All.

4. Click Register to perform the registration. After a short delay, a confirmation message will

follow.
5. Click Exit to quit the application.

6. Start TroublePix and load the camera/frame grabber.
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=<

Current location:

C:\Program Files\Common Files\Morpix

Available modules:

Mame Status Path

AudioFeederFilter  Registered C:\Program Files\Common Files\Morpix\AudioFeederFilter.ax |E|
ImgFeederFilter Registered C:'\Program Files\Common Files\Morpix\ImgFeederFilter. ax
MpxAccuStream Unregistered  C:\Program Files\Common Files\Morpix\devicesWpxAcous. ..
MpxAndor Registered C:\Program Files\Common Files\Morpix\devices\andor\Mp. ..

MpxAVT Unregistered  C:\Program Files\Common Files\MNarpix\devices\MpsxavT.dil

MpxAVTUNT Unregistered  C:'\Program Files\Common Files\Morpix\devices\MpxavTU. ..
MNpxAVTUniversal Unregistered  C:'\Program Files\Common Files\MNorpix\devices\NpxAVTU. ..
MNpxBanditIICV Unregistered  C:'\Program Files\Common Files\MNerpix\devices\MpxBandit. ..
MpxBanditIIMy Unregistered  C:'Program Files\Common Files\Morpix\devices\MpxBandit. ..
MpxBanditIIRGE Unregistered  C:\Program Files\Common Files\Morpix\devices\WpxBandit. . .
MNpxBasler 13948 Unregistered  C:'\Program Files\Common Files\Marpix\devices\NpxBasler. ..
MpxBaslerGige Unregistered  C:'\Program Files\Common Files\Marpix\devices\MpxBasler. ..

[ Search ] [ Check Al “Unched(AJIl [ Register ” Unregisher] [ Exit

Note: Register Manager 32-bit or 64-bit version is installed, depending on what version of TroublePix you are using. In
case you are using both, do not attempt to use Register Manager 32-bit with TroublePix 64-bit or vice versa.

8.4 NorPix Logger

Developed as a 32-bit stand-alone application, NorPix Logger was designed to log and display debug

information about a program's execution.

Often, the recorded information could help the user solve an eventual problem by himself, without

asking for professional assistance.

The user can clear, save or temporarily suspend the log.

A Norpix Debug - (C)2003 Norpix Inc

Save | Suzpend |

Log-»Hermes - &% Playback Graph built

Log-»Hermes - Destraying the &4 playback graph

Log-»Stopping &% Playback tanitoring

Log-»[13:44:29.236] TroublePix: Starting status maonitar. .

Log-»[13:44:29.248] TroublePix: Loading Grabber ... 0x31

Log-»Hermes - Stop Streaming

Log-»Wirtual. Morpixiirual

Log-»Allocating shared imebase

Log->Adjustments interface not found on driver

Log-»[13:44:29.264] TroublePix: Avaikdemony = 1573736240 [1506 MEB):

Log-»[13:44:29.265] TroublePix: availtdem = 1.38 GE <=> 1550 frames.
Log-»[13:44:29.265] TroublePix: Set video buffer size range: [1. 1550)
Log-»[13:44:29.265] TroublePix: Mo input device found.
Log-»[13:44:23.266] TroublePix: Processtemomnl]) sage: pme. wWorkingSetSize = 83120k pmc. Peal
Log-»[13:44:29.266] TroublePix: Time/frame range: (1, 1550]
Log->Hermes - Start Streaming

Log-»Hermes - Entering Fead Thread

Log-»[13:44:29.268] TroublePix: Enter Acquisition Monitor
Log-»[13:44:23.632] TroublePix: Processtemoml]) sage: pme wWorkingSetSize = 35960k pmc. Peal
Log-»[13:44:29.632] TroublePix: Timeframe range: 1.1543)
Log-»[13:44:29.632] TroublePix: Set video buffer size range: [1. 1543)
€| i
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8.5 Disk/Memory Benchmark

DiskBench utility allows you to benchmark either your disk volumes or computer's internal memory to

obtain the fastest possible recording and playback speeds under various image size and conditions.

1

Quick Benchmark | Lag

1w »

D:S"_':a;:""s Step 2- Max 1.28] fps at 1.4 MB/sec (min: 4234967295000 Max: 0.000s avg: 0.00C ~
Wvallable
C:-43.18GE Recording Benchmarks on C:

() Test all selected destination simultaneousty
(@) Test all selected destination sequentially

Image Information

Double-click on an "Avaizble" tem to add i to the "Selected" list.
Doubleclick on any "Selected" item to remove it from the list.

Quick Benchmark | Log

Streaming 1000 images
Time step 1= 8.70 sec
Time step 2 = 8.78 sec

Step 1-Max 114.94 fps at 33.73 MB/sec (min: 0.002s Max: 0.216s ava: 0.005s)
Step 2 - Max 113.93 fps at 33.43 MB/sec (min: 0.002s Max: 0.385s avg: 0.005s)

Recording Benchmarks on D:

Streaming 1000 images

Time step 1= 687 sec

Time step 2 = 6.02 sec

Step 1-Max 14558 fps at 42 .72 MB/sec (min: 0.003s Max: 0.168s avg: 0.007s)
Step 2 - Max 166.01 fps at 48.72 MB/sec (min: 0.003=s Max: 0.075s ava: 0.006s)

Image Size (Width x Height) Image Bit Depth Image Size n RAM
ayback Benchmarks on
G40 |x |480 8 307200 Bytes Max 17129.93 fps at 5026.90 MB/sec (min: 4234367255 000s M=« 0.000s ava: 0.0
Image Size on Disk Playback Benchmarks on C:
Number of Image to Stream : 1000 07712 Bytes Max 180.77 fps at 53.05 MB/sec (min: 0.004s Max: 0.103s ava: 0.006s) 3
Report: Playback Benchmarks on D:
ors Max 159.32 fps at 46.75 MB/=ec (min: 0.003= Max: 0.132s avg: 0.006s)
Recording Benchmarks {writing) )
Maximum Recordable Time on RAM at 30.00 fps
Playback Benchmarks {reading) 0 hours, 1min, 52 sec
Max Recordable Time at |30 fps Maximum Recordable Time on C: at 30 00 fps
Thours, 23min, 57 sec
Recording Benchmark on disk C ... 2/6 Maximum Recordable Time on D: at 30.00 fps
2 hours, 19 min, 28 sec |

Save Log ] [ Clear Log

The result of the benchmark test is essential when trying to record/playback at high speeds and/or
very high resolutions. Using this utility you will be able to find out the maximum read/write data

bandwidth your computer can achieve.

If the system is not able to write faster than the camera is outputting data, mostly the software will
drop frames. In such case, please contact NorPix for a system configuration that would be adequate

to your recording/playback requirements.
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