Tera/Ense

Model Linear-1024

USER MANUAL




Contents

Overview 3
Software installation
Basics 4
Advanced 3
Getting started 6
Software operation
Basics 7
Region of interest 9
Options 10
Normalization 12
Background compensation 13
Saving image 14
Recording video 15
Drawings 16
Troubleshooting 17
Notation
s leftclick §> click-and-drag Z° right-click

© 2014, Terasense Development Labs. All rights reserved.

TeraSense User Manual



Overview

[ Preferred polarization ]

[ Sensor area ]

[ Input window ]

[ Image origin ]

L4

M4 threaded
mounting holes

’

J
‘\{ mini-USB port

Sync out

Dimensions: 441x78x44 mm?3

Sensor size: 390x6 mm?, 256x4 pixels
Power: USB-powered

Interface: mini-USB

Sync out: +5V TTL

Operating conditions:

Storage conditions:

exposure 0 1 2 4 5 6
framerate, fps 100 71 45 14 82 3.7
relative

amplification T 24 52 22 44 88

LEMO 00.250 series socket
10 to 40°C, humidity < 80%

-30 to 45°C, humidity < 90%

7 8 9 10
1.8 09 045 0.23

177 355 709 1420

TeraSense camera is sensitive to polarization. Preferred direction
of electric field is along the long axis as indicated in the figure.
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Software Installation

Basic

If you are already using Python
software, please, see next page

= —
| Terasense ® .

Download complete

« c |1 terasense.com/downloads

Tera/Ense

. a
P
\.%

install.bat

.'J
ay,

prerequisites

{7 s
FELY,
o)

software package
from our site

Unzip to a j
temporary location <

Terasense-KERLzi
P

Double-click
the batch file

Terasense-KERI-1

S.2win32 exe
SE———
BN C:\Windows\system32\cmd.exe

Installing Terasense software. Please. do not close the windouw?
Installing Python...

done .
Installing Numpy...

one .
Installing OpenCU...
ne.

Instaz P,
Az

Install all packages
with default settings

Congratulations, you are done!

Terasense folder is created in your Start Menu.

[ TSV (TeraSense Vieer) icon is created on your desktop and ]
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Software Installation
Advanced

TeraSense software depends on the following Python packages:

#pyhon, ., &

wxPython Y G
[? 59 SERIAL , -

If you have all of them installed, you only need to download and install Terasense package

proper:
! :

Terasense-KERI-1
S.2win3d2.exe

When software installation finishes, connect your device to PC using USB-miniUSB cable
and wait for Windows installing driver for the device controller (Opal Kelly XEM6001).

You can obtain missing packages from the respective repositories, or from complete
software package on our website (in the “prerequisites” folder):

Terasense-KERLzi
P

4 )
TeraSense software may or may not work with earlier
versions of the prerequisite packages. Consult our support
for more information.

\_ J
4 )

TeraSense software won't work with Python 3.x ! It is not
supported by some prerequisite packages, notably, Numpy.
It is possible to install Python 2.7 and Python 3.x side by
side, though.

\ J
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Getting started

Connect device to
PC using USB
cable

Run TeraSEnse

software
Opal Kelly
XEME001
{7, c.: [
&Y |
| xSl Y TeraSEnse camera appears in the
- _'@3‘_% “Devices and Printers” window as

“Opal Kelly XEM6001”

When connecting for the first time to a new PC you'll need
to wait while Windows installing drivers for the device.

TeraSense camera is sensitive to changes in temperature.
If you bring camera from a cold or hot place, please, wait
until its temperature comes into balance and you'll likely
need to take new recording of background data (see p.13).
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Software operation
Basics

[ Image origin ] Data acquisition
““““““““ begins

nnnnnnnn

SRECE )

N 113" =l

\\\\\\\

[
10}
Brightness and contrast [} e
are adjusted (white point) )
|
|Running frame 21822
B ==
EMEi""""TTT'-T'-"-!'.'. TR (G| opions
EEEEEEEEEEERRERE -
G;%:%
55555555 Brightness and contrast
are adjusted (black point)
‘
frame #15122 9308 fps |
B ==

tEEEEERREE NN R
EEEEEEE -

i
Gammais ___
adjusted 4

eeeee
‘
frame £23042 9358 fps

& SEN T

= Terasense View
File Help
1’?11??_‘.‘.‘.‘."‘."“n/(/GOpouns
White
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s Terasense View

File Help

EEEE Kk

- -
:-:iyﬂviﬂﬂii?

White point, black
point, and gamma
are reset to default

9259 fps

Exposure is
changed

frame £55257 9365 fps

Framerate and

signal-to-noise
ratio are affected

frame #68834 2433fps

* One step corresponds to 2x change in exposure.
* Maximum framerate (at shortest exposure) is about 45 fps
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Software operation
Region of interest

. e

B/C/G| Options |

Click-n-drag selects
a region in the image

frame 16894 25 fps.

. Black
Left_-cllck selects [ —1
single point -
,—07
— === Statistics of the

selected region

Right-click removes
selection

Selection: 3,54
0.192 Save image.. Save video... Stop \
frame 35767

Coordinates
and value at
the point
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Software operation
Options

ew - - = | ] [
File Help - .
B/ optons|

Negative

hali=T—)
T —

g o  8/¢/6] Options|

.
L L
- - - L | L
N B ' ' i
-
[¥] Smooth ) 171 Median

Mirror

89.54 fps

Switch between
pseudo-color and
bw image

frame 28415

9285 fps

~N

B/C/G| Options |

[ Accum. [ 10 |5
Adjust smoothing
(space-domain filtering)

e Terasense View - = |

wwwwwww p

“ o V
A bmntion TN

frnr T Clor
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Smooth (] I Median

Median filter

frame 247071

Default filter is
averaging with 3x3
kernel

[ ol

[¥] Smeoth () liviedian
[T Accum,

Config

Rec. BG. Re
Normalization
Saveimage.. || Savevideo. stog S
# 9173fps

Median filter uses
either 3x3 or 5x5
kernel

mu HEHE'H; 1; mg - EEEEEEEER

[EN
Smooth

D% J Accumulation

(time-domain
filtering)

frame #1013

nnnnnnn

m‘u uauaui 1; mg " EEEEEERER

[N
Smooth

Accumulation is a
running average
for specified
number of frames
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Software operation

Normalization

(compensation for beam profile)

Non-uniform

= | B

beam profile

8/C/6 | options

7] Neg: [F] Mirror [¥] ol
[¥]Smooth L} [ Medi
[Flaccum, [ 0] [
Normalization
recording
commences

“Rec Norm...” button is active only
when no acquisition is running.

[FAccum. [ 10][£

Config

Stopped frame #6387 8.3 fps

“Recorded”

becomes active.

normalization options

r

Data acquisition
begins

B/C/G | Options

Uniform field

For best results try to arrange source radiation so
that it covers entire sensor surface. Software will
try and interpolate for poorly lit parts, which -

would affect performance.

It may be useful to switch to longer exposure, but
avoid overloads during the recording. /

default  © recorded

frame 21620 9272 fps
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Software operation
Background compensation

oo E)

3 ] ] ! ’ ’ ] o
Negative Mirr

or  [7Color

Non-uniform
background

Background
recording
- commences
N
“Rec BG...” button is active only ]
when no acquisition is running. [ : ‘ o
' lI l ' I l I.‘: I 3-: ! : ] ] ] ] ] 7] Negative (] Mirror [¥] Color
l = - m— =
Recording background dat ismoath 18} Meen

New background
information is applied
automatically when
data acquisition starts
again.

Background information is
recorded for all possible
exposures. It takes about 5 min.

Running. frame #1124 7889 fps

N

You can save background information and
reload it later using “Save config...” and
“Load config...” buttons. Recorded
normalizations data are saved too.

Do not forget to switch off radiation source
before recording background information if!
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Software operation
Saving Image

File selection
dialog is opened

co. Stop ‘||

R frame #1367 9137 fps \[‘|

4 Xecrkme

4 YeTpoiAcTBa €O CheMHBIMM HocuTenaMM (1)
| gﬂwmw}lﬁﬂ-ROM(F]
i —
. A 4
Enter file name,
press OK .

s
J : 3
4 Crpormenandh | Original dats (*.dat)

. o ™

’ 9 Format options:
@ “PNG Image”: a copy of what you

see on the screen in a common

frame #1367 9137 fps

image format;

@ “Image data”: comma-separated
values for the image pixels as
floats in 0 to 1 range

@ “Original data”: the same format
as “Image data” but without any
brightness/contrast/gamma
corrections applied
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Software operation
Recording video

- I

o Terasense View

] File selection
bre dialog is opened

Reset
Running. 9137 fps.
1 Selecta file R . —— —
O’Oc\ e e s et g ) [ Mouer: terasense

Ynopsgownts ¥ Hosas nanka Er @ B/C/G | Options |
7 Wstpanmoe = Vma Bara wamenerma Ton Pasmep
] Heserme mecra i config 02022014 17:04 e
B Pabouuii cron 4 data 31.01.2014 17:03
B 3arpyoen B oui 02022014 1704 =S 0
& Google ek b ok 24012014 13:56 Bl Biack
& SkyDrive 4 ts32bin 15.01.2014 18:45

A BubnnoTern = Gamma
B Buaco
[ Aoy ‘ 0
=) VisoBpaxeria Er

Enter file name
b
il o
i doitfe: [MPEGA P2 ideo G
MPEG4 P2 Video (*.avi) I
Uncompressed AVI (*.avi)
-3 - - g A oo
e i 4 A -
File Help

B/C/G | Options|

| White

Format options:

@ “MPEG4 P2 Video”: a common video
format playable by most videoplayers;

@ “Uncompressed AVI”: uncompressed
[ = = videostream, useful if you want to do
——— A - data processing.

Recording in progress indicator Click to end recording.

Generally, video is recorded at actual frame rate, but if it is
less than 1 fps, frame rate of the video would be 1 fps.
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TERA-1024 model Linear

441
44.5 (1U)
' I 1 | }
| . 399 | 9o
IR
~ - N
N 2
O) A .
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_—A.Y. ./U
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W |
C B
© =N ——
Y i
o N / .
X ¥ E / A
O o B
o ! ~
21_ _ ¥ <0.5»lx
| 1 -

A - PTFE window

B - data connector (miniUSB socket)

C - sync out (LEMO 00 socket)

D - mounting holes (M4, 4 holes on both sides)
E - sensor's surface

146

Tera/Enre 2015
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Troubleshooting

.j@. Terasensze View

X |

Problem: LA

|| Runtime Error;
Device is not connected or busy (ancther copy is running?)

Solution:

Use “Alt-Tab” to look for another
copy of the Terasense View
software
(only one copy can be running
at a time)

\

Use “Ctrl-Shift-Esc” to start
Windows Task Manager and kill
all pythonw.exe processes, then
restart Terasense View
software.

If the software have crashed (for
example, due to the device being
disconnected during the run) it
may have left a zombie process,
which would prevent new copy
from running .

Is Opal Kelly
XEM6001
present in

“Devices and
Printers” window?

O‘Q %3 » Control Panel 1 Hardware and Sound + Devices and Printers

Add adedce  Adda preter

Check that
connected.

the camera is

Y

If you are using USB hub
(especially, unpowered USB
hub), try to connect the camera
directly to your PC.

v

Try to connect the camera to
another USB port on your PC.

Y

Disconnect any other USB
devices and reconnect the
camera.

TeraSense camera is USB-powered
device. Use of non-standard and
non-compliant USB accessories
may cause deficit of power at the
USB port, which would prevent

camera form working properly. )
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