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TECH NOTE #072:: Integration of Video Signals in catman AP

Version: 2020-08-03
Status: public
Abstract

This Tech Note explains the basics of video recording in catman AP and describes the related workflow from
the configuration of the video cameras to the post processing of the recorded measurement and video data.

Picture source: Logitech.com; axis.com

Intro

In many Test & Measurement applications cameras are integrated in measurement projects beside analog
and digital sensor data.

Important things to know before using the video recording functionality of catman

Before starting to work with video/audio capture, it is important to understand a few basic terms and concepts.

/ File format (also known as container) \

Video stream (e.g. H264)

Audio stream (e.g. MP3)

Subtitle

\2 /

File format

The file format (also known as container) describes how the different elements of data are being stored in the
multimedia file. Effectively, the container may not only have one video stream to store but can also have one
or more audio streams (e.g. languages for a DVD), subtitles and so on.
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There are many different containers and each has its own features: some can only store audio stream data
and some do not support every video stream format, etc. The most famous containers are AVI, MKV, WAV,
FLV, QuickTime and MP4, etc...

Important note: catman currently only supports the AVI file format.

Video stream

The video stream represents the video data that are stored in the container. Those data can be compressed
or not. In catman, the format of the video stream depends on the selected compression. If you are not using
any extra compression, then the format of the video stream will be determined by the selected hardware
format (video stream format delivered by the camera). Note that the hardware format can already be a
compressed video format (see the Logitech C920 which can deliver a compressed H264 video format) but is
in general a raw video format (RGB24, YUV2, etc...).

Audio stream
As for the video stream, the audio stream may be compressed or not. The format of the audio stream will also
depend on the compression used or on the hardware format if you don’t use an extra compression.

Subtitle: catman does not store subtitles in the container.

Impact of the video/audio capture on PC performance

Capturing video streams can have a significant impact on CPU performance and disk operations. Since video
capture runs in parallel to the catman data recording process, it is desirable to keep the additional load due to
video capture as low as possible.

The CPU is mostly concerned with the compression of the video stream. Depending on the Codec (column
“Video compression in PC” in catman), the video resolution and the frame rate (FPS), compression can use a
vast amount of CPU speed. In the worst case CPU power might not be sufficient and frames will be dropped.
In addition to video compression the video stream must of course be written to disk and these disk write
operations may also consume a significant amount of time. Depending on resolution and frame rate, the
amount of data which needs to be written can be very large. For example capturing in HD resolution
(1920x1080) at 30FPS without compression would result in 186 MB/s. This makes clear why the use of
compression is very important.

The following hints will help you to avoid problems caused by high video capture workload:

e Use the lowest resolution still acceptable (usually 640 x 480)

e Use the lowest frame rate acceptable (in many cases 10 fps is sufficient)

e If possible, use hardware compression on the camera itself (column “Hardware format”). Some
cameras like Logitech C920 are able to deliver a compressed MJPEG or H264 stream.

Observe however that for the live display in catman the precompressed stream has to be de-compressed,
which also consumes CPU power. Thus, if video throughput performance is at a premium, do not use live
video displays in catman.

Use a fast SSD disk for video storage

Do not store video data on the same disk as is used for the catman temporary data store

Do not use the operating system disk (usually C:/ for video storage)

If video throughput performance is at a premium, do not use live video displays in catman

By all means do a test capture (ribbon tab “Video”) before you use the camera in a real DAQ job. This
gives you a good feedback on CPU load and disk throughput and (by doing a replay) ensures that the
selected encoder works with your camera.
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Specifications

For the integration of video signals into the data acquisition catman AP is required. To activate the camera
features launch catman and select “Options” in the startup screen. On the following screen select “General”
and activate the EasyVideo option in the group “Program functions”.

catman allows the integration of up to 4 video cameras. As a prerequisite, the camera must support
DirectShow of Windows, i.e. there must be drivers which are compatible with WDM (Windows Driver Model) or
VW (Video for Windows). This is the case for the following cameras.

The following cameras have been tested in combination with catman:

Vendor Type Technology Tested Comment
cameras
Logitech C series uUsB C920
AXxis All Ethernet network Ethernet M7011, Dome Installation of Axis Streaming
cameras Q7035-E Assistant necessary

Note: Only the camera types listed in the column “Tested cameras” have been tested. Many other types
should work according to the specification but have not been tested explicitly! (Allied Vision (Ethernet, Basler

(Ethernet)...)

Recommended settings in catman

Before explaining the setup parameters in detail the following table shows you a set of parameters which will
usually give good results with most cameras:

Configuration option Recommended Setting

Video compression in PC Microsoft Windows Media Video 9
Hardware format YUV2

File format AVI

Resolution 640x480

Frames/s (Fps) 15

Parameters in detail:

1. Select the video camera from the dropdown list of video cameras connected to the computer. Activate
the live display of the camera.

2. Select a video compression from the dropdown list of all codecs installed on the PC (recommended to
reduce the video file size).

Not all codecs can be combined with all video cameras. If the live display disappears, select a different video
codec. General recommendation: Windows Media Video 9 VCM (can be downloaded from
http://www.microsoft.com/en-us/download/details.aspx?id=6191).

3. The hardware format determines how the camera delivers the video data. Usually this is an
uncompressed format but cameras like the Logitech C920 also provide compressed formats like
MJPEG or H264. If you select a compressed camera format make sure that the video compression
(see preceding parameter) is set to none. Even non-compressed hardware formats like YUV2 or
RGB have a slight influence on compression: YUV2 reduces the size by about 20% compared to
RGB.

4. The file format (i.e. the format of the container file that contains the video stream) cannot be changed
as catman only supports AVI. This is a container file format that is compatible with most video stream
formats.
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5. The options in the dropdown list are provided by the camera. Be aware that high resolutions may slow

down the computer.

7. The options in the dropdown list are provided by catman. Most USB cameras are limited to 20 or 30
fps. The fps actually provided by the camera can be determined during the following test recording.
Be aware that high sample rates may slow down the computer.

Some exemplary measurement data is provided to give an impression on how to choose the resolution and
frame rate of the recording. In the example, one camera is connected and the recommended “Microsoft

Windows Media Video 9” codec is used for video compression.

Resolution Fps File size with compression File size without compression
640x480 15 1.4 MB/min 551.0 MB/min

640x480 30 1.9 MB/min 1.0 GB/min

1280x960 7.5 (30) 2.1 MB/min 1.1 GB/min

1280x960 7.5 (15) 2.6 MB/min 1.1 GB/min

1280x960 7.5 (120) 2.5 MB/min 1.1 GB/min

1024x576 10 (15) 1.3 MB/min 696.4 MB/min

DAQ Job Configuration

Video capture is linked to a catman DAQ job or a Recorder job. In the “DAQ job configuration” window select
the start mode and the stop mode of the video recording for each active video camera:

DAQ channels Video

’ [FNewDAQjob X Delete € Up
Z3Copy & Down
"
[ Paste G2 Use as default
Dadjobs Settings

DAQjobs  Visuglization  Dataviewer  Autosequence editor

G oW B =

General Storage

EasyScript editer  Cockpit

15k Reset default settings

A Validate settings

Start +3 New recordes Channels Video

Job list DAQ job: Job1

catmanAP V5.3.3 [Presentation version]

W G

Job Advanced
parameters

4 DAQ jobs

/74 Job1 Specify start and stop condition of a video recording.

54 GB | Maximum file size of a video recording

Cameras 1 - 4|

Camera_1 [Logitech HD Pro Webcam C920]

Start of recording | Automatically an DAQ job start

End of recording |Automatically on DAQ job stop

File name 7| Placeholder

The following start modes are available:
e Automatic on DAQ job or DAQ recorder start

= || & TestFile%_%Camera%.avi

e Automatic on start trigger: video recording starts together with triggered data recording. This option is

not available for recorders.
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e By event monitoring or script: video recording starts based on its own event condition or based on a
script command. This option is not available for recorders.

If necessary, modify the default name of the video file

L catmanAP ¥5.3.3 [Presentation version]
File DAQchannels  Video | DAQjobs = Visualization  Dataviewer  Autosequenceeditor  EasyScript editer  Cockpit
’ T3 NewDAQjob X Delete § Up {3k Reset default settings % |.’ E = lsh _@'1
- 22 Copy @ Down A\ Validate settings e ' :
Start # 2 Mew recorder . General Storage Channels Video Job Advanced
[yPaste G Useas default parameters
Measurement DaQjobs Settings
Job list DAQ job: Job1
|14 DAQ jobs
L[4 Job1 Specify start and stop condition of a video recording.

: Maximum file size of a video recording

Cameras 1- 4|

~Camera_1 [Logitech HD Pro Webcam €920]
Start of recording ‘AutomatlcaHy on DAQ job start |v|
End of recording Automatically on DAQ job stop -
File name (7 || Placeholder |~ | TESTVIDEO.avi
)

By default, the video file is stored in the same folder as the measurement data. Also, the file name is identical,
except for an additional suffix “_Camera_1" and a different file extension (.avi).

To configure an event based video capture, open the “Limit values and event monitoring” in the catman
channel ribbon tab. ribbon tab):

Help Additional information about event monitoring
Name ‘New event_1 ‘ Active
Event type | High level crossing -

This event must be assigned to a channel which is monitoring the condition.

(® Manual level (0 Measuring range of channel

‘0 ‘ Alarm level | IEETTEE v | Horizontal (y) ~ | Display in graph
[o Warning level ; | i ‘ Title in graph

[o Hysteresis

P LR el Actions on warning General action settings

-

[[] change indicator color (digital indicator, table, plot)

Standal

[[] Control video cameras | Start ~ [Jcam1 [Jcam2 [Jcam3 [Jcam4
[Jplay sound file [ [=]]
EasyScript function “Ed‘t...
[[Imx471 cce/xce on ~ =
[[]1f alarm condition persists, repeat action after |0 s
New Copy Delete Close
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In contrast to video capture linked to a DAQ or recorder job, event based video caption also supports the
capture of single still images (JPEG files).
In a next step add a Video Camera Display (one per camera) to your real-time visualization:
—E“ DAQchannels  Vid DAQjobs | Visualization | Dataviewer  Autosequenceeditor  EasyScripteditor  Cockpit " Real-time indicators -
ok e B
Delete 2 Update
Display of all recorded s...
¥ ) = -
E t Pt a hyze m ment data B D made Ty @ Help -

Force
16 0 A description of the camera picture can be displayed here
1.4 i i USB-Videogerét None S%TestFile%_%Camera%.avi
5 | ety
- W O Mxesns_CH e
E\ : l 2 L Computation channels
1,0 i
S |
0,8 ] ’
H \ \

0,61 | ‘

SO | R T -
Eq 1 il 3 ¢ 1 i L 1 1 1 1 1 L i 1
2 4 6 8
Time [s]

Configure: Panel | DAQ channels
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Stop the data acquisition and save the measurement data. The video data are then also saved automatically:

L] catmanAP V5,33 [Presentation version]
B o:ochorne:  Vdeo  DaQjobs  Vuskostion | Detaviewer  Autosequenceeditor  EssySerptedtor  Cockpit & BB Aol
B Quicksetup - i Q3Copy & Lock Bl vecrense | .
P petormance - B8 ®o Sratcrsen mode Bincese | g 129 B8] -
St B Comment NEt o Detete 2 Updste :
Data saving
Force File
F Placeholder |~ | |Ci\lobl_2020_05_18_13_53_16.bin =3
1,6 s
i ‘HBM catman standard format |v| Format |8-Byte M Precision be displayed here
- 0 |save all data |~| saving depth
1,4 Comment
1,2
- Help about file format
— -
é - Test parameters
1,0+ Name Value -
L 1 (8] Bearbeiter [
- 2 |(E] Abteilung
0,8 3 |E] kommentar
r 4
B 5
o v
0,6
- J l _JJ A new parameter [ Delete parameter
L aanaans man ]
I T I Save data now K piscard data
2 4 o o
Time [s]

- & x

yoe messurement data W Design made T Wiindow® @ Help™

DAQ channels 4 x

Auta assignment Delete all Display filtes

Update status

@  Time from sample rate |
xsa08 |

@ © Zet 1 - derauk sample rate
" @ Force |
W Force_l
P MXB40B_CH_I |
WO Temperstur
W ) MXB40B_CH'S |
W O Mxs40B_CH G
W MxB408_CH_7 |
W MXB4DE_CH_S

< fo  computation channels |

Configure: Panel | DAQ channels

Data Review and Analysis

In the analysis mode, add the visualization object “Video playback”. Open the video file from the measurement
job to be analyzed by simply dragging the “Video file from camera ...” test parameter from the analysis project
into the video display window. Alternatively you may also browse for video files via the ... button of the video

player config window.

TestBxplorer  Visusization | Dataviewer  Computations  Export

Cory @ Lock Bowcresse
@paste CFuliscroen mode Eincresse

B B

en g
X Delete & Update

catmanAP V533 [Presentaticn version]

EseyScripteditor Cockpit
FLY Iz
New Create

Force
. F Nl
& 3 / A 1} N Al
Eoadn iy
E A J“ L3 H\“
o I Y R IRY
L AL \\‘ i1l
ELN YUY
’ ' ‘
“E oA Y
= |
5,51 {

Time [s)

catmanEasy preseatation licanse

IT Analysis project

= Tests
@ Time from sample rate

= Job1
ith path = C:\Job1_2020,
Job1_2020_05_19_13_56.

?
ter =

ing

£ Number of
£0 Number of
[ Number of samples fast sample rate
£ Saving mode = PROMPT

£1) Master/Slave mode = No

£ Start mode = Manual

{1 start time = 2020/05/19 13:56:19

£ Stop mode = Manual
{1 Stop time = 2020/05/
£ catmanEasy/As
£ Numerical precisiof

13:56:25
5.3.3.7
8 Byte Float

{0 Firmware MX8408 = 4.26.30.0
88 Test data

3 @ C:\Job1_2020_05_19_13_56_26.bin

% Zeit 1 - default sample rate
% Force
% Force_1
¥ MX8408_CH_3
#2 Temperatur
% MX8408_CH S
T MX840B_CH 6
% MX8408_CH_7
S MX8408_CH_8
f- Computations

-8 %

& W Backto DAQ mode B Design mode B Window" @ Help*

05_19_13_56_26.bin
_26.bin

e Sommerzeit (UTC+2:00;
e from camera Camera_1 = C:\TESTVIDEO.avi

=0
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Push playback to review the video and measurement data in parallel. Select the cursor tool to synchronize the
video playback with graphs or other numerical indicators.
L]

catmanAP V5.3.3 [Presentation version] -8 %

& W Backto DAQ mode WL Design mode T Window* @ Help~

woo BUE aF o G

et
Section Cursor Annotations New Create

Analysis project 2 x
i TESTVIDEO.avi ( 00:00:06 - fps: 15,0 - 640x480 )
34 flLA
Nl f | ‘ © f Tests
{ { If\ @ Time from sample rate
7 | | Vo \ 1 [01] Job1_2020_05_19_13_56_26.TST [C:\Job1_2020_05_19_13_56_26.TST]
A B R { T # T & @ Test parameters
i Y il 122 Version = catmanEasy presentation icens
z T =\ @
6, I % Il } ! 1 - — { 2020_05_19_13_56_26.bin
o ‘ | “ \ I/ o Cursor | Annotations [ 13_56_26.bin
\ | | | H I 2@ #lsxalg e Sommerzeit (UTC+2:00)
& | W bo_1 = C:\TESTVIDEO avi
X ‘1 7 f } Snap cursor 1 |+ /Aute « Format
s Channel Pos oiff A
5 o | X 23135 23135
E v Force 66ISN  6635N
| L L L . L
1
Time [s] Imple rate = 1800
CatmanEasy presentation icanse e rate = 0
& 2 & e rate =0
6:19
o o onomaw o I 2 — ) ooy 736:25
joo:02:313 1 catmanEasy, —53.37
12 Numerical pre yte Float

© M Test data
&8 C:\Job1_2020_05_19_13_56_26.bin

® Zeit 1 - default sample rate
% Force
% Force_1
8 MX8408_CH_3
#° Temperatur
¥ MX840B_CH 5
% MX840B_CH 6
%8 MX8408_CH_7
T MX8408_CH_8
f« Computations

Analysis project | Configure: post process graph

Since the video capture is not hardware-synched with the DAQ hardware you may observe a time lag when
comparing the video image with the DAQ data. The “Offset” parameter in the video config dialog allows you to
correct this time difference.

L catmanAP V533 [Presentation version]
TestBplorer  Visualization | Dataviewer ~ Computations  Export  EasyScripteditor  Cockpit & W Backto DAQ mode
‘:ﬁﬂ Bacopy @) Lock Bl Decrease fe0 l,?;
s = =
[ Paste 0T Full screen mode [l Increase
New ? < New Create
_ X Delete 3 Update
Panel/page tion objeds Computations Report
Force 5 2 o Configure: video playback
F TESTVIDEO.avi ( 00:00:06 - fps: 15,0 - 640x480 ) =
[ fal A [ General | Layout Office
7
r Name PLAYER_1
C ﬂ Title TESTVIDEO.avi ( 00:00:06 - fps: 15,0 - 640x480 )
7,0
: /J 'r \ H’ \ # l J e
E File C:\TESTVIDEO.avi
Ze i | A [ B
=T ’ V \J r \J offset () [0
6,0 v f i l
oo |
- L L L L L Help about video

--end

Legal Disclaimer: TECH NOTEs from HBK are designed to provide a quick overview to a specific topic beside the usual documentation.
TECH NOTES are continuously improved and so change frequently. HBM assumes no liability for the completeness of the descriptions.
We reserve the right to make changes to the features and/or the descriptions at any time without prior notice.
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