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List of parts

NI Vision Runtime license card

USB memory stick (Loligo®).

USB hardkey dongle (WIBU).

1.3 mPixel USB 3.0 color video camera incl. grabbing software .
25 mm lens (other lenses are available upon request).

50 mW green 532 nm laser pointer

Fiber optic light guide.

Protection glasses.

Green fluorescent PE micro spheres (212-250um, 1.00g/cc), 10 g.

User manual.
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2. General

2.1 Background

The DPTV flow tracking system is designed to measure the water velocity in recti-linear or
laminar-like flows e.g. in flumes or swim tunnels. Neutral density fluorescent particles are
added to the flow, illuminated by a green laser and 2D video tracked. The post-analysis
software subsequently track the fluorescent spheres and calculate the average flow velocity
and the direction of the spheres within a user-defined area.

The system operates in two steps:

1) Record video images of a water flow seeded with fluorescence microspheres and
illuminated with the green laser (see section 4).

2) Analyse the recorded .avi video file in the DPTV software (see section 5).

HOW THE SYSTEM WORKS:

Loligo' Systems
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2.2 Minimum PC requirements

« CPU Intel P4 Duo 2GHz or similar
¢ RAM 4 GB

e USB ports 2 (1xUSB 3.0)

e Monitor 1024 x 768
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3. Software installation

3.1 DPTV software for Windows

e Install the DPTV system software on a PC with Windows 8, Windows 7, Vista or XP.

e Insert the Loligo® USB memory stick and run DPTV_Installer.exe. Follow the
instructions on the screen. For WIN8, WIN7 users please make sure to have
administrator rights.

e The installation will require a restart of the PC when prompted.

e Insert the green (WIBU) hardkey protection dongle into a free USB port.

e Connect the uEye video camera to a free USB 3.0 port.

e The installation is now complete and the flow tracking system is ready for use.
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4. Recording .avi files of flow with micro spheres

4.1 Start the uEye recording software (uEye Cockpit)

Connect the USB 3.0 uEye camera to a free USB 3.0 port.

Select Start>All programs—>IDS->uEye->uEye Cockpit
Select Optimal colors
Click the Open camera button in the upper right corner

Adjust the camera position to capture the part of the test area inside which water velocity
should be determined.

Flowpath

\ [

Video camera
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& vy o33 15 1 s 1035570 D -—— W N -— W el
File Edit View uEye Draw/Measure Profiles Help

& YR @ S [ IO W W E W &ET s %

= BGRAS (1280 x1024) Frames: 2205 Display: 2184 Failed: 1 Recon:0 Transfer: OK. FPS:2153

Example of area of interest for flow determination in a 170ml Loligo® mini swim tunnel, where
flow can be recorded over the in the entire experimental area (honeycomb to honeycomb). In a
larger arena only a subsection of the experimental area should be included.

IMPORTANT: Once the camera is positioned and the recordings commence, the camera must
not be moved. If the camera position is changed it will change the calibration values as well
and a new pixel-to cm calibration is necessary.

4.2 Handling the laser pointer

Always wear the protective glasses when the laser is turned on!

e The laser pointer should only be turned on during .avi video file recordings.

Mount the fiber optic cable onto the laser pointer using the SMA connection. The laser pointer
has been specially adapted for use with the fiber optic cable, and should not be modified.

! www.loligosystems.com
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4.3 Mount the light guide in the flow channel.

The light guide must be mounted firmly so that the laser beam is parallel to the laminar flow.

The light beam will scatter in a cone shape. For Blazca-type swim tunnels where the flow
direction is reverse between the inner experimental glass tube and the outer glass tube, the
light guide must be placed so that the laser beam in the recorded area is confined to the inner

tube.
| Q

For Loligo® mini swim tunnels:

Insert the fiber optic cable through the end cap of the swim tunnel through the red fitting.
Push the steel rod through the center of the honeycomb. For a detailed instruction on how to
assemble a swim tunnel please refer to the swim tunnels user manual.

e For the 170 ml mini swim tunnel we recommend keeping the tip of the laser aligned
with the end of the honeycomb during .avi video file recording.

e For the 1.5L mini swim we tunnel recommend pushing the steel rod as far into the
experimental area as possible to avoid too wide a scattering of the laser beam.

Example of laser placement in a 1.5 L Loligo® mini swim tunnel.

Before conducting video recordings of the flow, however, it is recommended recording a pixel
calibration .avi file (see section 5.1).

www.loligosystems.com
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One option is to mark a known distance (for example 3 cm from the tip) on the lasers steel rod
and mount the steel rod in the mini swim tunnel, by pushing the laser through the center of
the honeycomb, letting the steel rod protrude into the center of the mini swim tunnel, so that
the marking is clearly visible.

If calibration is carried out in a different manner, skip the marking described above.

4.4 Add micro spheres to the flow

For visualization of the flow illuminated by the laser light, add the neutral density green
fluorescent PE micro spheres to the flow path. The optimal micro sphere density depend on the
velocity range over which the flow is calibrated and the camera speed (frames per second) at
which the .avi video files are recorded. The density of the micro spheres should be adjusted so
that individual spheres are clearly separated in the flow path but at the same time high enough
for a good statistical analysis. We suggest an optimum around 20-30 spheres per frame in the
flow velocity .avi videos (see section 4.5).

Generally a concentration of approximately 10 mg/L will suit most applications.

For Loligo® mini swim tunnels

It is important to add the microspheres into the swim tunnel without introducing air bubbles.
Loligo® recommends adding the micro spheres directly into the swim tunnel using a standard
plastic syringe.

e Weigh the appropriate amount of micro spheres directly into a stoppered 20 ml syringe.
(For a 170 ml Swim tunnel ~ 2 mg microspheres is needed).

e Fill a beaker with water from the ambient tank and add 2-3 drops of detergent. Fill
approximately 10 ml of the water w/detergent into the syringe holding the micro
spheres. Carefully insert the plunger partly into the syringe, and mix the water and
spheres. The solution may produce a little foam. Turn the syringe upside-down, and
remove the stopper and extrude air and foam. Tap carefully to remove all air bubbles
and foam.

e Lower the syringe with micro sphere solution into the water bath, where the water level
is above the swim tunnel in- and outlet. Attach the syringe to the tubing on the inlet,
and carefully inject the solution into the flow chamber avoiding introduction of air.

) i .
' www.loligosystems.com
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e Note, the detergent is added to break the surface tension. Without it the micro spheres
tend to clump together. Adding too much detergent, however, will result in excess foam
and high risk of bubble introduction.

Alternatively, add the micro spheres (~10 mg/L) to the ambient water around the swim tunnel
and use the flush pump to get the micro spheres inside the swim tunnel.

www.loligosystems.com
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4.5 Record .avi flow velocity videos for calibration of flumes and
swim tunnels.

4.5.1 Adjusting the image size and frame rates

The frame rate at which the video is recorded (FPS) needs to be adjusted to the flow velosity,
and hence the speed at which the microspheres move.

At full resolution 1280x1024 the maximum frame rate of the camera is 60 FPS (frames per
second). Decreasing the resolution by drawing the area of interest will increase the FPS.

Frame rates of 150 to 450 frames per seconds are desirable to obtain a good analysis in the
DPTV software.

The current frame rate is visible in the lower left corner. For a detailed description of the
functions in the uEye Cockpit software, please refer to the uEye user manual for USB camera:
www.loligosystems.com/Support/User manuals.

Select the Properties button (the icon is a wrench).
e Disable auto exposure time.

e Enable optimum pixel clock. The view now shows the maximum frame rate possible at
the current resolution.

uEye Cockpit - UI324xCP-C - ID: 1 - SerlNo. 4102609750 ]
Hortware LUT | Trgger [ input/Outou | AES/AGC [ AWB | Mascolaneous
Muti A0l | Sequence AOI Sutier | Sreaming
__kio Camera image | See | Foma | Color
Timing
Camera peak bandwidth 99.8MB/s
Camera average bandwidth: 260MB/s
Sensor {max. bandwidth) 86.0MP/s
Enable Pael clock D;-ss
— | gt 5 i SR W
Aute peel clock test pesiod f£) 5 |

Frame rate -\ A ‘
(Freenun) 15004 [=
] Hold 057fps 407.301ps
| Maxc
Exposune time EE45
Disable | Hoid 0.009ms 6643 ms
—— | Mag

[ Defa [ Qo |

www.loligosystems.com
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e Return to the video view.
e Click the New area of interest button (next to the properties button).

e Draw an area of interest over the flow path by holding down the mouse and drag an
area. The area should ideally be 50 — 120 pixels high (see below).

Alternatively to using the drag and draw method, the area of interest can be adjusted in
the Size View in the uEye Properties.

Hardware LUT | Trigger | input /Output | AES/AGC [ AWE | Miscellaneous
Mutti ACI I Sequence ADI | Shutter | Streaming
Info | Camem | mage | Sz | Foma | Color
AOI
oo 0 Pt
Width D 1220 =
16 1268
Height {1 woE
4 386
Left i 2 =
[ Center 0 60
Top L D EH =
[ClCenter 0 924
Format
Binning Herizontal Vertical
Subszampling Harizantal Tx Wertical Ix
Mimor [T Leftsright [C] Up/down
Scaler
[F] Enable 1.000
Factor 1 4
Anti aliasing Native AOI: 12, 638, 1220, 100 Max. pixel clock: 86 MHz
Default ] [ Close

Select the Properties button again (the icon is a wrench).

e Enter frame rate. We recommend 150 FPS (frames per second) for flow calibration in
the lower velocity range.

www.loligosystems.com
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uEye Cockpit - UI324xCP-C - ID; 1 - SerMNo. 4102609750 (o]
Hacdware LUT | Tigger | Input /Ouput | AES/AGC | AWB | Mscelaneous
Multi 201 [ Sequence AOI | Shutter
Info Camera mage | See Fomat |  Cokr
Timing
Camera peak bandwidth 93.8MB/s
Camera average bandwidth 26.0MB/s
Sensor jmax. bandwidth) 86.0MP/s
Picel clock i .EE
Optirnum SMHz ) ) T s Mz
Auto pixel clock test peniod s) E
nter
frame rate
Frame rate 004 =
(Freecur) 150.04 S ——
Hold D.97fps 407.80fps
Max
Bxposure time
Hold 0.003ms 6.649ms
7] Max
Auto
Fine increment
Delfudt Cose
- =

100kpn150pfs

0006

Te =

Example of an area of interest (1220 x 100 pixels) in a 170 ml mini swim tunnel. The
area covers the complete length of the swim tunnel but not the entire height.

www.loligosystems.com
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4.5.2 Recording flow velocity .avi video files

Select File>Record video sequence.
Click Create and choose a name and destination for the .avi video file.

Enter number of frames to be recorded. We recommend making a 10 second .avi file for each
flow velocity data point. With 150 frames per second that corresponds 1500 frames.

Loligo® recommends recording at least 1000 frames to get good results for the velocity
calculations in the DPTV software. More frames will improve the statistics of the results but the
analysis time will also increase.

Enter the chosen frame rate (here 150 FPS).

[Feve Cockit - Record DR i =)
Enter :

AVI Recording
number of - _ B S
File  C:\Users\Loligo\Desktop\DPTY _BG_16. 10. 2013 \Kalibreringskurve 3\1
frames
[] Max. Frames 1500 Received 0
Maximal [ME] 4096. Dropped D-
Current [ME] 0.00 Saved i}

ﬁ' [| Cale. Eramerate | 150|
Enter

frame rate

3

IPEG Quality D 75 Lal
1 100

L [ dose | [ Record | [ BEait |

During recording, the number of frames dropped by the software should remain zero (all
received frames are saved). If a large number of frames are lost/dropped during
recording/saving to the .avi file, the results will be erroneous. Reduce the frame rate if a large
number of frames are dropped at a given frame rate.

4.5.3 Creating files for calibration curve

Record a number of .avi files at different flow velocities to produce the desired number of data
points for a calibration curve.

e For optimal data analysis we suggest recording several avi. files with different frame
rates for each flow speed.

www.loligosystems.com
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For Loligo® swim tunnels:

The motor control unit controls the speed of the mini swim tunnel propeller in steps from 0 to
1000 rpm (rounds per minute) or 1500 rpm (170 ml and 1.5L mini swim, respectively). In a
Loligo mini swim tunnel this correspond to approximately 0 to 50 cm/s.

e For a 170ml swim tunnel we recommend calibration from 100 rpm to 400 rpm in steps
of 50 or 100 rpm using a frame rate of 150 FPS.

e For a 1.5L swim tunnel we recommend calibration from 200 rpm to 800 rpm in steps of
100 rpm using a frame rate of 150 FPS.

At higher flow rates a higher frame rate is necessary for a good result.

e For optimal data analysis we suggest recording several avi. files with different frame
rates at each flow speed.

4.5.4 Recording a calibration video file

In order to calibrate the video image (pixel size) it is necessary to know the distance (in cm or
mm) between two physical objects in the image. When creating the flow velocity video .avi
files the image size is reduced (only the area of interest is shown) and no physical objects are
recognizable. Therefore we suggest recording a pixel calibration video .avi file using the
standard default uEye Cockpit settings prior to recording the flow velocity recordings.

The calibration image can be produced in a number of ways:

1) Mark a known distance (for example 3 cm) on the lasers steel rod. Insert the steel rod
in the flow and visible for the camera. Record a short .avi video file (for example 200
frames) with the fixed camera setting.

Remove the laser steel rod from the flow and place in the measuring position (see section 4.1)
and continue with the flow velocity video recording.

! www.loligosystems.com
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Alternative pixel calibration methods:

2) Place a ruler in the flow and visible to the camera and record a short .avi video file for
pixel to cm calibration. In Loligo® mini swim tunnels the end cap does not need to be in
place for the recording of the calibration .avi video.

3) Measure the distance between two fixed objects in the flow, and make a short avi file
where both are visible for the pixel to cm calibration.

Make sure that the video camera is not moved between making the calibration video and the
flow velocity video recordings.

www.loligosystems.com
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5. Analyzing video files

Start the DPTV system software by selecting Start>All programs—>DPTV system.

It may take a few seconds to load the program initially. Watch the Windows task bar to
monitor the loading process.

& orrv . =R
File Help
ol
f
=} E
o B
& T
8
B i
S
é E 3000 -}
=0
S ] /
1
65 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 400 3600 3800 4000 4200 4400 4600 4800 500D 5200 5400 5600 b0 sog2 | Velocity [pis] N
Velocity [pix/s] o 0

5.1 Pixel calibration

Select File->Load file and select the recorded pixel calibration .avi file.

§ DPTV CADPTWDPTV 30.10.2014\calibration 3 cm.avi [E=

File Settings Help

1280x1024 1% 32-bit RGB image 63,56,56  (827,570) =

| angle | Velocity  *

63200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600 Se00 o2 | Velocity[pis]

N
Velocity [pix/s] o 0
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Use the hand tool to scroll the image.

Select Settings - Calibration to open the pixel calibration window.

B Pixel calibratior

Distance [pixels] Unit Distance [em] Ratio [cm/pis]

584 em v/ 3 0,005137 I

Use the hand tool to scroll the image to visualise the marked steel rod (or ruler or objects with
a known distance).

Click the line tool and use the mouse to draw a line marking the known distance. Enter the
known distance and unit. The pixel to cm ratio is now calculated.

Select OK to save the calibration for the subsequent avi. file analysis.

5.2 Micro sphere flow file analysis

Select File>Load file and select a recorded .avi video file.

& DPTV CADPTVAL00rmp_150fps.avi e

File Settings Help
pel
o
1216x100 1X 32-bit RGB image 44,3976  (0,0)

o

0 [0 Lo [ [ [ [ o [ [ [ oo [ I Lo [ D o
002505075 1 1,2505175 2 22525275 3 32535375 4 42545475 5 52555575 6 62565675 7 7,2575775 8 82585875 0 92595975 101025 107511 | Velocitylem/s] W
Velocity [em/s] 3102 19837

| Angie | Velocity e

www.loligosystems.com
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e Click on the rectangular button to the left and draw an area of interest.

-
@ oo cormeme soei . — s [ — — =l =

1216x100 1X 32-bit RGB image 44,3976 (0,0)

O)

0 [ oo [ [ [ [ o [ [ [N [P [ [T [ [ o o
002505075 1 12515175 2 22525275 3 32535375 4 42545475 5 52555575 6 62565675 7 1.2575775 8 82585875 9 92595975 101025 107511 | Velocitylem/s]

| Angie | Velocity  *

Velocity [em/s] 3192 19937

Now only the micro spheres inside the area of interest are marked red, all micro
spheres outside the area will remain green.

e Use the threshold bar on the right side, to increase or decrease the red color intesity of
the marked microspheres.

e Use the filter function erosion/dilatation if necessary in Settings—>Filter.

Erosion and dilatation is a set of image processing operation that removes or add pixels
on object boundaries. Using a 3x3 set of coordinate points (a so called structuring
element) each pixel is compared to its neighbours, removing or adding any pixel that
does not match its neighbouring (foreground or background, respectively) pixels.

e Click again on the rectuangular button to the left.

e The Area of interest is now Default divided into 5x2 sections.

' www.loligosystems.com
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& oerv corniome sorsai. — s TN — — S

File Settings Analyze Help

2

ol
1216x100 1X32-bit RGB image 44,39.76  (0,0)

=]
7 |

| Angle | Velocity

L B B S B By S S e B S Y A e s
002505075 1 12505175 2 2,252,5275 3 32535375 4 42545475 5 525555715 6 62565675 7 7,25757,75 8 82585875 9 92595975 101025 107511 | Velochylemys] J
Velocity [cm/s] 3192 19037

Select Settings -> Grid size

e Change the number of subsections desired for the analysis. Click two times on the
rectangular symbol for the chosen grid to be launched.

& ormv e s — o —_— —_ sl

File Settings Analyze Help
; %

2
1216x100 1X 32-bit RGB image 44,39,76  (0,0)

o
7 |

o

| angle | Velocity  ~

L O Y L B S B S S S R .
002505075 1 L,25151,75 2 22525275 3 32535375 4 42545475 5 52555575 6 62565675 7 7,257,57,75 8 82585875 0 92595975 101025 107511 | Velocitylem/s]
ity [cm/s] 3102 19937

Select Analyse

e The DPTV software will now track the microspheres frame by frame and caluclate the
velocity and angle for every frame.

www.loligosystems.com
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While analyzing the .avi file the Tracking Status window is shown.

@ Tracking status

Time per frame [ms]  Status
65111 Analyzing frame 343

STOP ‘

e The tracking time of an .avi file depends on the frame rate, the number of frames, the
size of the area of interest, the grid size and the sphere density, and can take several
minutes.

e The analysis can be stopped at any time and the results shown for the sub sample of
frames analyzed.

e When the Tracking is finished the grid in the area of interest will appear in color.
Place the mouse on the image but outside the grid and right hand click on the mouse.

The velocity distribution for the area of interest will now be shown in the bottom half of the
window and the average velocity shown in cm/s.

& DPTV CADPTW100rmp_150fps.avi [ =

File Settings Analyze Help

lelo

o

1216:100 1X32-bit RGB image 55,38,61  (143,51)

D)

[}

| Angle | Velocity

0 05 1 LS 2 25 3 35 4 45 5 55 6 65 7 75 & 85 9 95 10 105 1 15 12 125 13 135 14 145 15 | Veoctylemrl

Velocity [cm/s] 3231 15802
E

Place the mouse over a cell in the grid, right hand click on the mouse, and the velocity
distribution for the chosen cell will be shown in the bottom half of the window.

' www.loligosystems.com

Page 21 of 25



5.3 Evaluation of the DPTV data:

5.3.1 Velocity distribution

The velocity value calculated by the DPTV software should be carefully evaluated.
The distribution should show a normal distribution as in the example above.

o If the distribution is bi-phasic the average velocity calculated is erroneous. A biphasic
distribution is most often the result of limitations in the video recording software and a
new .avi file with a different frame rate for the given velocity needs to be recorded and
analyzed in the DPTV software.

e If the distribution is skewed (has a tail) the average velocity is also flawed.

The velocity distribution in each section of the grid can be evaluated by placing the mouse over
a section and right hand click. This also shows the value of the average velocity inside the
section in the lower left corner.

Each section is colored according the deviation in mean velocity in the section relative to the
mean velocity in the entire area of interest. The color coding allows for a fast evaluation of the
data.

5.3.2 Flow direction (angle)

Select Angle

The second panel in the lower half of the DPTV window shows the distribution of the direction
of the spheres during the analysis.

& DPTV CADPTVA100rmp_150fps.avi =

File Settings Analyze Help

Velocity  ©

| Angle

' www.loligosystems.com
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5.3.3. Saving data files

Select File>Save file and enter a name and destination to save the file.
The data is saved to a txt.file that can be imported directly into Excel.

The data file include the mean velosity in cm/s in the area of interest, the mean velosity within
each cell of the grid and the mean velosity for each sphere counted in each cell.

The data file also include the mean angle (°C) at which the spheres travelled, the mean angle
within each cell of the grid and the mean angle for each sphere counted in each cell.

EHE9- -7 — 00 e 1507ps - Microsoft Eccel T Lo | O e
nHum! P gt o [P a@o@ =
= 55 = = - © . 1, E ﬁ Espiit E = % =
L‘g \El u H:JJ @ Ruler FormulaBar ;3 {‘ e . . = ==
Normal| Page Page Break | Custom Full | [] Gridlines [7] Headings Zoom 100% Zoomto | MNew Arange Freeze » N save Switch | Magros
ayout Preview | Views Screen Selection | Window  All  Panes v (] Unhide | B3 Reset Window Position | workspace Windows *
Workbook Views Show Zoom Window Macros
[ 512 - 5| v
A 0 c B £ 3 G E 0 ) X L ™ N ° G a R s T u v w x v z =T
1 |Date & uime of file creation  04-12-2013/12:2805 e
2 |Data file path C\DPTV\100rmp_150fps.oxc
3 |Video file path ‘C\DPTV\100rmp_150fps.avi
4
s
6
7
& |Pixel ratio [em/pix] 0005157 3
9
10 |Number of Erosion )
11 Number of Dilatation [
13 Global rectangle coordinates 374 6 1068 94
14
15 |Threshold values T
16
17
18 |Velocity [cm/s] 3231
19
0 303 3207 3254 3259 3254 3222 3237 3198
2 2648 2873 308 3183 3288 3281 332 3312
2 2727 3,052 3123 3,164 3,238 3,283 3,298 3,309
23 3,032 3,158 3,201 3,26 3,297 3325 3,358 3353
24
5
26 Angle ['] 03
b2
28 -0.7 08 02 -0.4 -0.1 03 05 -1
2 05 01 01 02 03 03 05 08
30 0 o 0 01 03 03 04 08
31 02 02 02 0 0 o 0 0
32
33
32 |GRID1,1 4321 3976 4397 4115 3976 4341 2159 3953 4193 4084 1712 2308 196 3758 3653 3233 3508 4637 337 3555 3515 4004 4275 3700 3389 3
35 GRID2,1 3938 3872 406 3852 4216 4024 7886 2417 4302 3730 3836 3784 781 3898 3728 3543 3858 3581 3778 3411 3763 3551 3,853 347 3765 3,
36 GRID3, 1 4,016 3,719 4212 3,793 3,896 3,763 4,053 3,609 3,86 3,602 4,047 3,633 3,735 4,007 3,218 4254 3.474 3,285 4,024 3541 3,712 3,567 386 3,797 3,561 3,
37 GRID4,1 3,303 2,852 4623 3,872 3,467 3,467 2697 3467 3,467 3,467 2697 1926 3,082 3,082 4244 3,082 3481 3717 3,609 3,608 3,552 3,786 3,382 3,651 3,481 3,
38 (GRIDS, 1 2,863 285 2902 2,558 2,923 292 2586 3,203 2,957 2,724 2312 4238 2,697 2312 6554 3725 3438 3892 3458 3,229 3,293 323 2,993 4,008 3426 an
W < » ¥ | 100rmp_150fps ~¥2 [ ] [
Ready | [FHom s O 0 @

Example of a DPTV Excel data file from the analysis of the .avi video file shown above.

To exit the DPTV software click File>Exit.
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6. Flow velocity calibration curve

Plot the caltulated flow velocities as a function of motor unit setting and calculate the linear
regression.

For Loligo® swim tunnels the velocity as a function of propeller speed is linear throughout the
entire range.

Therefore it is not nessesary to measure flow velocity covering the entire velocity range. The
limitations of the video camera and the rate with which it can satisfactorily save frames makes
it difficult (but now impossible) to produce acceptable videos at high flow velocities.

We therefore recommend making 3-5 calibrations points in the 50 to 350 rpm (rounds per
minute) interval.

The graph below verifies that
1) Flow in a Loligo® swim tunnel is linear in the flow velocity range.
2) the flow velocity measurement is reproducible with the DPTV software.

W

Loligo Systems
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S 25
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§ 20 /}’
] g5 )
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;_é R? = 0,9998
10 9/ y=0,052x-1,9224
/6 R? = 0,9998
5 ooe/ ’
0 T T T T 1
0 200 400 600 800 1000

Motor (rpm)

Example of velocity data from a Loligo® 170ml mini swim tunnel. Each graph
show flow velocity measured in the same swim tunnel on 3 separate occasions.
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7. Troubleshooting

7.1 Run DPTV software on PC always with administrator rights

1. Right click on the DPTV system icon.

Choose properties.

Go to compatibility.

Enable “"Run this program as an administrator”
Click OK.

Now open DPTV software by double clicking the icon.

N o U kW N

Choose Yes, to confirm that you want to start the software as admin.

Next time you want to open DPTV software as administrator only do step 6 and 7.

7.2 WiBu software protection

The DPTV software is protected with an USB hardkey dongle (WiBu), and will only run if a valid
dongle is connected to an USB port on the computer. If not, the error message below will
appear.

i B
AutoResp.exe: Start Error ﬁ

Plug in the WiBu hardkey dongle and wait to let it be recognized by Windows. Only then can
DPTV software be used.
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