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Functional overview

TeraSense™ camera, model TeraFAST-256, is a compact sub-THz
linear imaging sensor that operates at room temperature. It is designed
to be used primarily with conveyor belts or other similar close-range
screening arrangements. Owing to its high acquisition rate of up to 5000

lines per second, it can accommodate scanning speeds of up to 15 m/s.

The sensor is tuned to a single narrow band of 100+10GHz though its
operating frequency range can be adjusted according to customer
specification. As it is sensitive to polarization of the incident radiation, its
optimal performance is achieved provided the electric field direction is
transverse to the 1D sensor array, as indicated in the pictorial diagram

above.

The device is controlled by a PC via USB interface to enable data
acquisition and processing. Only the Windows operating system is
supported for the moment. Lest camera capabilities are undermined by
the PC performance, it is strongly recommended to use the PC with

CPU score in the Windows Experience Index of at least 5.

The camera is powered by an external AC/DC adapter rated for +24V,
2A output.




Specifications

Packaging dimensions:467x144x43,6 mm

Sensor size: 384 x 3 mm, 256 x 1 pixels

Acquisition rate: 100 — 5000 lines per second

PC connection: mini-USB

Sync output: S5V TTL (LEMO 00.250 series socket)

Sync input: S5V TTL (LEMO EGG.0B.304 series socket)

DC Power adapter: 24V, 0.75A
Operating conditions: +15 to +30 °C, humidity < 80%
Storage conditions:  -30 to +45 °C, humidity < 90%




Synchronization
Internal synchronization

By default, the camera is synchronized internally with the line rate (Ips) set by the camera
software. In this mode, +5 V TTL signal is output at the SYNC OUT port. As illustrated below,
it switches between the HIGH and the LOW (in any order) each time the acquisition and
the transfer of the line data is completed, which makes the SYNC OUT frequency (Hz)
half the line rate (Ips). The SYNC OUT signal is intended mainly for source modulation, in
which case the camera can be operated in the difference mode where the software
computes and displays the absolute value of the difference between the consecutive frames
(see page 27). As the SYNC OUT port is fitted with the LEMO 00.250 series connector, an
extra LEMO to BNC sync cable is supplied with the camera.

SYNC OUT waveform

frame n frame n+1 frame n+2  frame n+3

- >

External synchronization

The camera can also be synchronized externally with the line rate set by an external +5 V
TTL signal supplied to the SYNC IN pin of the encoder connector shown below. In this case,
the camera can be triggered by either falling or rising edge depending on the option selected
through the TeraFast® Viewer Software.

In response to the trigger, the camera takes the measurement and starts the data transfer.
However, when triggered externally, there is a delay, At = 3.5 pus, between the
synchronization edge and the actual data acquisition. If the time period of external sync
exceeds 32768 ps (i.e. its frequency decreases below 30 Hz), the frames are terminated by
timeout and filtered out from the data stream.

External synchronization can be applied through an independent rotary encoder to
automatically adjust to the variations in conveyor belt speed or it can be used to integrate the
camera with additional equipment in the line.

Encoder connector pin

oqt 4
1 power out (+5 V, 100mA)
2,3 GND
4 sync in
2 3

=




Synchronization
(advanced)

Actual line acquisition and data
transfer starts (with At = 3.5 us delay)

Data transfer completes ]

~w-----frame Q----------- w-re------frame 1»-4 -------- frame 2 ------- S RRRREES frame 3 ------- -
sync out '
ext sync .
0 200 400 600 800 1000
t, us

When camera operates in the external sync mode, the SYNC OUT signal is still
generated. Hence, the external sync signal triggers the measurement while the
internal sync waveform marks the end of the data acquisition and transfer. In
this case, as illustrated above, the SYNC OUT is a TTL signal with half the
frequency of the EXTERNAL SYNC signal. In addition, the former is shifted with
respect to the latter by the time interval corresponding to the full duration of the
line data acquisition and transfer.
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Software Installation
Basic

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

c—EIl ] software and manual fo l—|— v

< 2 O nt iy | terasense.com/software/terafast/

Download complete
software package
from our site

Tera/Ense

E-

Unzip to a
temporary location

| AN

~ TeraFAST-2.0.1-fu
) Il

driver packages python TeraFAST C SDK
the batch file
install Manual-TeraFAST ~ TeraFAST Python TeraFAST-2.0.1-p
-1.6 API y3-none-win_am
déd.whl

Confirm you want the install.

Congratulations, you are done!

TeraFAST (TeraSense Viewer) icon is created on your
desktop. You may also start it as “TeraFAST.pyw” from the
mmand line.




Software Installation
Advanced

TeraFAST software by Terasense, Inc. (starting from version 2.0.1) works with
Python 3.x, either 32 or 64 bit. It is packaged as a wheel and depends on the
following packages:

If you have Python 3.x already installed you may download just a corresponding wheel
package from our site (or use the one supplied on a thumb-drive) and install it from a
command line as (substitute correct version of the wheel file):

Missing dependency packages, if any, would be downloaded and installed by PIP
automatically (you may also find them either on the thumb-drive or in the full package).
Depending on your Python installation, you may need run the command line as
administrator in order for PIP have enough rights to modify it.

BN Administrator: Command Prompt - pip3 install TeraFAST-2.0.1-py3-none-win_amd64.whl

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).

After the installation you may run the program as “TeraFAST.pyw” from a command line,
however you won’t get a shortcut on the desktop. Create it either by using “create
shortcut.bat” or manually — the script is located at \Python3x\Scripts\
TeraFAST.pyw and the icon is located at \Python3x\Lib\site-
packages\teraFAST\guiltera.ico

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




Getting started

Plug-in the DC power adapter,
connect the camera to the PC using
USB/miniUSB cable, and turn the
\_ camera power switch on.

Open TeraFast
application

Opal Kelly
¥EMBOO1

TeraSense device appears in the
“Devices and Printers” window as
“Opal Kelly XEM6001”

When connecting to a new PC for the first time,
Windows should be allowed time first
to instal the device drivers.

-

\.

TeraFAST camera is sensitive to temperature fluctuations.

temperature, it is strongly recommended to allow it time to

Therefore, in case of a drastic change in ambient

stabilize and then to make a new recording of the
background data, as explained on page 13.

J
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Software operation
The basics

) Terasense Vie =[a x |
Il File Help
B/C/G | Options
White
1
Black
8
Gamma
| int of origi )
mage point ot origin
Aute W | ‘ Auto B | | Reset
Mode
@ Time Space
Rate, lines/s 1000 :
4500
Subframe length
64 512
8,
Selection € 5 )
0.000 Save image Save video ‘ t ‘
Test controller ] l Test_id |
- ——
Controller _— ,
Device ID Data acquisition begins
name
qoer Terasense Vie =9 x [
I File Help
B/C/G | Options
White
U
Elack
u
Gamma
il
Auto W | ‘ Auto B | | Reset
Mode
@ Time Space
Rate, lines/s 1000 :
4500
Subframe length
64 512
8
Saveimage.. || Save video... ‘ ‘ Stop ‘
I frame £57 I
— —— 7

Current frame

number
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File Help

Software operation
Imaging in the time mode

In the time mode, the horizontal axis of the displayed image
corresponds to the temporal scan. In this case, the temporal
resolution is inversely proportional to the selected acquisition rate.
Thus, for example, the rate of 1000 lines/second results in resolution
of 1ms/pixel. The rate can be varied from 100 to 5000 lines/second.

B/C/G | Options |

White

Mode selecta

[ AutofW ] [ Aute B ]

[ Reset

A

512 Y
lines

Mode

@ Time () Space

Rate, lines/s

Belt speed, crm/s

Subframe length

64 |j 512
Saveimage... || Savevideo...
¢ . - N e
Reduction in the acquisition rate
\from 1000 to 100 lines per second
File Help ~—
{B/C/G] Options |
White
0
Elack
1}
Gamma
: ¢ 0
e
e ; Auto W ] [ Auto B ] [ Reset
0127560
< > Mode
512 @ Time () Space
“nes fabiEaad e Rate, lines/s 100 :
s 2 : . Belt speed, crm/fs 430,0
Subframe length
64 512
o

Save image... || Savevideo..

frame #27 0.39 fps

proportionally

Frame rate is reduced

13



Software operation
Imaging in the space mode

In the space mode, the horizontal axis of the displayed image
corresponds to the spatial scan, where the scanning span is
calculated based on the speed of the conveyer belt. In this case, the
spatial resolution of the image in the horizontal direction remains fixed
at 3mm/pixel. The speed parameter can be varied from 10 to 1500 cm/s.

File Help

! B/C/G:| Options |

White

Mode selecto

{

] [ Auto B ]

[ Reset

512
lines

Rate, lines/s

Belt speed, cm/s

Subframe length

When the scanner is operated in this mode, the actual
acquisition rate is set either to 3000 lines/s for speeds below 900
cm/s or to 5000 lines/s for speeds between 900 and 1500 cm/s.
Then, the data is linearly rescaled to properly form the image.

14



Software operation
Changing subframe length

The measurement data are read from the camera in batches called
subframes. Their size can be set to 64, 128, 256, or 512. Although
using smaller subframes allows for more frequent updates and
Eile Lelp higher framerate, it increases the computational overhead and may

Save video...

Save image...

cause image distortion at subframe boundaries.

Rate, lines/s 100

Belt speed, crm/s 10,0

Subframe length
64 U 512

frame 239110

Reduction in subframe
size from 256 to 64

Eile Help

l Save image... Save video...

383fps

B/C/G | Options |
White
BElack
Gamma
Auto W ] [ Auto B ] [ Reset

Maode

@) Time (C) Space
Rate, lines/s 100 :
Belt speed, cryfs 10,0
Subframe length
64 0 512

frame £39784

rame rate is increased

14.55 fps

proportionally
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Software operation
Examining region of interest

File Help

Click-and-drag selects
a rectangular region

in the image

g L o R PR 8 e AP SRR

‘ Saveimage...

‘ Save video... ‘

B/C/G | Options |

White

Black

Gamma

0

Auto W ] [ Auto B ] [ Reset

Made
@ Time () Space

Rate, lines/s 3000

Belt speed, crm/s 100
Subframe length
64 512

0

frame #5038

3438 fps

File Help

Selection: 105:273, 61:203
Min: 0.239 Max 0.829 Average: 5.336e-01

‘ Save image...

Save video...

‘ ‘ i ‘

B/C/G | Options |

White

Elack

Gamma

0

Auto W ] I Auto B ] [ Reset

Mode

@ Time () Space
Rate, lines/s 1000

Eelt speed, cm/s 10,0
Subframe length
64 512

a

frame #1798

3785 fps

Statistics for the selected
region are displaye

automatical
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Software operation
Examining region of interest

File Help

B/C/G | Options |

White
Left-click selects 0
P — a single point B‘Ek
\V ' Garnma
T :
AvtoW | [ AutoB | [ Reset

Mode

@ Time () Space

Rate, lines/s 1000 :
Eelt speed, crn/fs 100

Subframe length
) B .

Selection: 47, 83
0.327

Save image... || Savevideo...

A
T frame #4209 36.76 fps

Point coordinates and
value are displayed
automatically

File Help

B/C/G | Options |

White

Right-click cancels

the selection Black

Gamma

0

Auto W ] [ Auto B ] [ Reset

Made

@ Time () Space

Rate, lines/s 3000

Belt speed, crm/s 100

Subframe length

64 512
Save video... Stop E m

‘ Save image...

frame #5038 34.38 fps

17



Software operation
Adjusting brightnes / contrast / gamma

File Help

B/C/G | Options

White

Biack

0

Gamma

0

Auto W ] [ Auto B ] [ Reset

Mode

@ Time (0) Space

Rate, lines/s 1000

Brightness and contrast
| | are adjusted (white point) 100

Subframe length

64 512
1 frame #293 383 fps

Save image.. || Save video...

{0

File Help
B/C/G | Options
White

[ Auto W ] [ Aute B ] [ Reset

Mode

@ Time () Space

Rate, lines/s 1000 :

Brightness and contrast
| | are adjusted (black point)

10,0

Subframe length

0

Saveimage.. || Save video...

1 frame #386 3.80 fps
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Software operation
Adjusting brightnes / contrast / gamma

1se Vie

File Help

B/C/G | Options |

White

Black

Gamma

Auto W ] R}DB ] [ Reset

Mode

@ Time () Space

Gamma is Rate, lines/s 1000 =
adjusted

Belt speed, cm/s 10,0

Subframe length
64 512

{

Save image... ‘

S l

i frame 464 375 fps

File Help
B/C/G Opt\ons‘
White
: 0
Black
O
Gamma
O
Aute W ] I Aute B I E E-s_e'ij
Mode
@ Time () Space
Rate, lines/s 1000 =
Reset resumes
. Belt speed, crm/'s 10,0
the default settings
Subframe length
64 512
]
Saveimage.. || Savevideo..
l frame 2525 3.80 fps

Adjustments in white point, black point and gamma
are applied as part of digital image postprocessing.
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File Help

Software operation
Adjusting brightnes / contrast / gamma

- Terasense Vi

= | O X
B/C/G | Options
White
1
Black
1
Gamma

U

E\Li—\ﬂq | Autc B | | Reset
Mode

@ Time Space

I Automatically sets the white point. Rate ines/s -
The white point is set according to G
the maximum signal value. e
64 o 512
Save image... ‘ Save video... ‘ Stop
frame #386 3.80 fps

7

[ Ferasense Vien

File Help

I Automatically sets the black point.
The black point is set according to

the minimum signal value.

Save image...

Save video...

frame £386

Stop

B/C/G | Options

White

=

Elack

Gamma

Auto W Reset

Made

@ Time Space

Rate, lines/s 1000

Subframe length
64 512

[=Tioisa)

3.80 fps

Adjustments in white point, black point and gamma
are applied as part of digital image postprocessing.
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Software operation
Additional data display options

‘v Terasense View =
File Help
B/C/G
\ W (=] Negative [] Mirror Color
A A AN A A AR
[ Difference Sync Out
External Sync
Sync Edge
[ Enable @ fall () rise
Divider 1 - Holdoff 4 -
[7]Smooth Median
Config
[ Rec. BG... ” Rec. Morm... l
[ seveconfig.. ||  Loadconfig.. |
Normalization
Saveimage... || Savevideo... Stop
@ default () recorded
frame #2081 82.04 fps
- Terasense View E@
File Help
B/C/G | Options
Negatlve VIeW Eiu_eg‘i. t\vP [T Mirrer [¥] Color
[] Difference Sync Qut
External Sync
Sync Edge
[ClEnable @ fall () rise
Divider 1 = Holdoff 4
[l Smooth . Median
e L i Config
[ Rec. BG... H Rec. Norm... ]
[ Save config... ][ Load config... ]
Normalization
Stop
@ default () recorded
frame #4293 81.81 fps

Values are inverted
within [0, 1] range.
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e Terasense View e =]

File Help
i) Yru Color

B/C/G | Options

Mirror view
d M‘l’ﬁ'l'-'l'.‘.'l"'.’.‘*“'d'.' .-".'."'-W-" FUAPFARI l""'"'l"ﬁ'l".'ﬁ"ﬂ'\'\'-\'i' n‘ﬁ'l'l,'\.'u"." ] Negative

[ Diference Sync Out
External Sync
Sync Edge
[ Enable @ fall ) rise
Divider 1 = Holdoff 4
[7] Smooth Median
N A A B A A A A e A A Config
[ Rec. BG... I[ Rec. Morm... ]
[ Save config... ” Load config... ]
Save video.. Stop
@ default () recorded
frame #6555 86.32 fps
Image is reflected about
the horizontal axis
v Terasense View EI@
File Help
B/C/G | Options

[T Negative [ Mirror
Black-and-white
[T] Difference Sync Out
External Sync
Sync Edge
[JEnable @ fall ) rise
Divider 1 - Holdoff # -
[T Smooth Median
Config
[ Rec. BG... ” Rec. Norm... ]
[ Save config... ” Load config... ]

Normalization

@ default () recorded

frame 28247 8242 fps

Palette is changed to
monochrome.
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v Terasense View
File Help

Software operation

Smoothing

m

Additional data display options

o O]
B/C/G | Options
Negative Mirror Color
Difference Sync Out
External Sync
Sync Edge
[ElEnable @fall O rise

Divider 1 ﬂ Holdoff 4 ﬂ

E::m"ooh ,—Q— [ Median

Confi

[ Rec. BG... I Rec. Norm... J

l Save config... H Load config... ]

MNormalization

v Terasense View
File Help

Default filter - averaging
with 3x3 kernel

Median filtering

@ default () recorded
frame #33310 84,28 fps
= o ]

B/C/G | Options
Negative Mirrar Color
Difference Sync Out

External Sync

Sync Edge

Enable @ fall O rise

Divider 1 ﬂ Holdoff 4 ﬂ

[7] Smooth ,—Q— "«ﬂ:‘gzj'qg

Config

[ Rec. BG... ][ Rec. Norm... ]

l Save config... H Load config... ]

MNormalization

@ default () recorded

Median filter uses
either 3x3 or 5x5 kerne

frame #33310

84,28 fps
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Software operation

Background compensation

e Terasense View (=8 Ho ==

File Help
B/C/G | Options:

Non-uniform Oegsive  Oviwr Elcolr

[ Difference Sync Out
External Sync
Sync Edge
Bl Enabe @ fall ) rise
Divider 1 2 Holdoff 4
[]Smooth Median
Config

[ Rec. 26 J ReeMom.. |

Normalization

@ default ) recorded
frame #1460 47.07 fps
B = ==
File Help
B/C/G | Options
Background
. [7] Negative [ Mirror [¥] Color
recording
commences
[] Difference Syne Out
-*| Recording Dialog
External Sync
Recording background data. Sync Edge
Please, wait while recording finishes. [ Enable T
Divider 1 = Holdoff 4
) Mokazars noapotHocT
[7]Smocth Median
The radiation source must be switched off

Config

Rec. Norm..

while recording the background data!

Saveconfig.. || Loadconfig.. |
. e Normalization
ave image... || Savevideo..
Stop @ default @ recorded
frame #1254 6315 fps
o Terasense View = e

File Help
B/C/G | Options

[ Negative [ Mirror Color

Background data can be saved and
reloaded using the “Save config...”
and “Load config...” buttons.

[] Smooth Median
Config
i Rec. BG... ] Rec. Norm...

-
| Soveconfig.. || Load config. ]]
S

Normalization
Save image... || Save video. Stop.
@ defoult () recorded

frame #1524 57.65fps




Software operation

Data normalization

(compensation for non-uniform beam profile)

o Terasense View (E=5 Eo8 x|
File Help
8/C/G | Options]

Non-uniform I Negatie i Bl ol
incident field

l LIbriE= Sync Out
MM“W'WWMVWHM'MM#M'W HN&WMW'MWH&UHWHWNM A

External Sync
Sync Edge
=tz @ fall © rise
Divider 1 = Heldoff 4
[] Smooth Median
Config

Save config... Load cu%

Normalization
Stop - -
© default () recorded

frame 24354 8171 fps
s Tesasense View [E=8 =R 5
File Help
B/C/G | Options
Normalization Bhswe  Bww Do
[ Difference Sync Out
T || Recording Dislog
External Sync
Recording normalization data. SyncEdge
Plessz, wait while recording finishes.
[DEnable © fall O rise
Divider 1 2 Holdoff 4
[7] Smooth Median
Config
Rec. BG.. [ RecMomme. |
[ Ssaveconfig. || Loadconfig.. |
MNermalization
frame #1021 8782 fps
o Terasense View [E=S R (5

File Help

Resultant normalized
uniform field

B/C/G | Options

[ Negative ] Mirror Color

Normalization data can be saved and
reloaded using the “Save config...”
and “Load config...” buttons.

[[1smooth Median

Config

Rec. BG... | Rec, Norm... i

Seveconfig.. || Loadconfig.. ||

Normalization indicator/r ‘

. \ Stop fN‘o:mahzam:
becomes active. ) csanp (s o )
S D\ ﬁ 9202 fps
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Software operation
Saving image

Eile Help

B/C/G | Options |

White

Black

File browsing dialog
window is opened

Mode
@ Time () Space
Rate, lines/s 1000
Belt speed, cr/s 10
File Help
I . . | B/C/G | Options |
s Select a file
—
@U-\;‘;‘ » KomneioTep b
frame 239110 I — _—
YropagounTs ¥
7 Vzbpannoe — 4 XKecTkue aWckK (2)
=l Heaaenue mecra Nokansheii ance (C:) Nokanshsiii ;
Bl PaBounii cron ) —_ T —
1 3arpyscn 2.26 Tb ceoBoaro 3 58.5 16 @_y 11376 ceobo
L Google fnex 4 YCTpoWcTBa €O CheMHbIMMW HocuTenamm (1)
Za SkyDrive Eﬁ
Juckosoa BD-ROM (F:)
. 4 BuBnuoteku = N
Enter the file name H s
@ JokyMeHTBI
and press OK [Sp—

&' Myssika

18 Komnbrotep

& NokaneHew auck (C)

o Nokansweiii gack (D7)

File Help Ronl| @ =2

Wwn daiina:

File format options: \

@ “PNG Image”: a copy of what is
displayed on the screen is saved in a
common image format;

@ “Image data”: pixel values of the

displayed image are saved as

frame #3110 comma-delimited floating point
numbers in 0 to 1 range;

W “Original data”: the same format as
‘Image data” but without any
brightness / contrast / gamma

\ modifications applied; }
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Software operation
Recording video

B/C/G | Options |

Eile Help

White

Black

(

File browsing dialog
window is opened

Mode

@ Time () Space
Rate, lines/s 1000
Belt speed, cr/s 10

Eile

Help

T | /G| options|
RG]

Lo Select a file - — -

A
Saveimage... | S:

aye vid'eo...
T2 10

f Y
() [y Tomgo » GoogleMwck » Git » TerasenseApps b terasense b

Ynopagouuts v Hosas nanka

¢ Wstpansoe 2 Wua [lata usmerenua

] Hepasmme mecta || config 02022014 17:04

H Bl PaBoumi cron | data 31.01.201417:03

Enter the flle name 18 3arpyzkn |\ gui 02022014 17:04
and preSS OK & Geogle nck | ok 24.01.2014 13:56

‘@ SkyDrive i ts32bin 15012014 18:45

4 BuBauorexn
i Buaeo
@ [JokymenTel
(&) WMao6paxenna
&' Myzbika

m

Lo
File Help 18 Komnsrotep

&, Noxansreiii guex (C:)

a NokaneHei guek (D)
Running...

[

Wma aiina: test.avi

Tun daiiha: [MPEGA P2 Video (*.avi)
MPEG4 P2 Video (*.avi)
\Uncompressed AVI (*.avi)

= Ckpuime nankn f

[

- =
( Format options: \

@ “MPEG4 P2 Video”: a common

video format accepted by most
@ “Uncompressed AVI”:

e uncompressed videostream,
preferable for further data
processing. J

Recording videostream

[ Indicator of recording in progress ] [ Click to stop the recording. ]

The video is recorded at the actual frame rate, as long as
it exceeds 1 fps. Otherwise, the frame rate is set to 1 fps.




Software operation
Imaging in the difference mode

( In this mode the software displays the absolute value of the difference betwee)
the two consecutive frames. In order to use this mode, the radiation source has to
be modulated by the sync out signal supplied by the camera. The sync out signal
is a standard +5V TTL waveform with high/low level transitions designating the
frame boundaries, as described on page 6.

* In the difference mode the background and its long-term drift variations are

\ automatically removed. /

v Terasense View (=R (I ===
File Help
B/C/G | Options
[T Negative [Cliviirror [¥] Color
[T piffeience [¥] Sync Out
Edti c
Sync Edge
[IEnable @ fall ©) rise
Divider 1 z Holdoff 4
[] Smooth Median
Config
[ Rec. BG.. Il Rec. Norm.. ]
[ Soveconfig.. | Lloadconfig. |
Nermalization
Saveimage... || Save video.. Stop i .
@ default () recorded
frame 21460 4707 ps
B =8 E=R "
File Help
B/C/G | Options
Difference mode T iy
Difference Syne Out
External Sync
Sync Edge
Ltz @ fall @ rise
Divider 1 = Holdoff 4
[[1Smoath Median

The activated mode is .
indicated in the status bar [ Reses ] Revoms )

[ Saveconfig.. | Llosdconfig. |

Normalization
Saveimage... || Savevideo... Stop st d
@ default () recordes

Difference mode frame #1889 95.38 fps

When using one of TeraSense(TM) IMPATT-diode sub-THz
sources, the “SYNC OUT” output port of the camera has to be
connected to the “MOD IN” input port of the generator.
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Software operation
plying external synchronization

- Terasense View [E=HER ==

File Help

B/C/G | Options

Choose rising/falling Ciegve Mo Gcolr
edge triggering mode

[ Difference Sync Out

External Sync
SyneTrgt

[l Enable i

Divider 1 E Hold E

[Clsmooth [ |Median

Config

I Rec. BG... | RecNom.. |

[ saeconfig.. || Losdconfig.. |

Normalization

Stop _ -
© default () recarded
frame 785 54.14 fps

o Terasense View [E=RE=R =3
File Help

8/C/G || Options;

Actlvate “External [7] Negative [T Mirror [#] Color
sync” mode

[7] Difference Sync Out
Fite nal Sync
Sync Edge
Enal.c @ fall ) rise

C 3 Hn\doﬁaiﬂ

[Smooth . {}— [IMedien

Config
[ Rec. B, [ Rec.Nom.. |
[ saveconfig.. || Load config.. |
Normalization
frame #785 5414 fps
o Terasense View (B8 EeR (=5

File Help

B/C/G | Options

[ Negative [ Mirror Color
“rising/falling edge” option

becomes locked whilg
“External mode” is activeg

[] Difference Sync Out

@ fall rise

Divider | 1 .

Esmosth (| [|Median

Config
I Rec. BG... | RecMom.. |

[ Saveconfig. || Loadconfig.. |

Normalization
@ default (O recorded

External sync
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Maintenanc

\

The device should not be exposed to excessive heat or prolonged
direct sunlight.

On drastic change in ambient temperature, it must be allowed to
stabilize before the device can be used.

As it is not airtight, the device should not be operated in excessively
humid or dusty environment.

PTFE window should not be subject to any pressure as it can be
damaged easily.

The device can be cleaned with soft cloth. If necessary, the cloth can
be damped slightly with mild detergent, in which case the device
should be dried thoroughly afterwards.

The device must never be submerged in water as it will cause

permanent damage! )
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Troubleshooting

4 Terasense View

x|

Problem:

\"| Runtime Error:
Device is not connected or busy (another copy is running?)

Solution:

Yes

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

Y

Use “Ctrl-Shift-Esc” to start the
Windows Task Manager.
Terminate all pythonw.exe
processes, then restart
TeraSense Viewer software.

Check whether
Opal Kelly XEM6001
is present in

“Devices and Printers”

window.

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

copy from running.

/

(i) 7 » ControlPanel + Hardhwaee snd Scond » Dedces and Printers

E | 7 &
&.
LY
L1

g
------

Check that the camera is
plugged in (Power LED should

be on) and connected to the PC.

v

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

v

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

A

Disconnect any other USB
devices and reconnect the
camera.
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