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Installation:

1. Download Circumnutation Tracker from http://circumnutation.umcs.lublin.pl
2. Run: Circumnutation Tracker.exe

Samples
First opening of Sample 1 or Sample 2

1. Run: Circumnutation Tracker.exe

2. File: Open project: “distilled water.db”as Sample 1 or “nutrient solution.db”
as Sample 2 from downloaded Circumnutation Tracker Samples catalogue
“File does not exist or type of this file is invalid” press OK
“Opening of this video file failed, Do you want to change video file” press YES
5. Open Video 1.avi file from downloaded Circumnutation Tracker Samples

catalogue

B w

The workflow with Circumnutation Tracker:

The crucial steps of working with CT include:
e time-lapse video loading
e calibration of time and space
e manual harvesting of coordinates x and y
e automatic determination of circumnutation parameters

e data and graph exporting



http://circumnutation.umcs.lublin.pl/

Circumnutation Tracker (CT)

Quick-start guide for new users
The main window of CT

1 - Current tab

2 - Setting timestamps

3 - Perspective correction

4 - Number of frames scrolling when clicked
5 - Synchronizing database - allows instant saving of the changes to the project
6 - Current tool

7 - Window of the video

8 - Beginning of the video

9 - Scroll 10 frames back

10 - Scroll 1 frame forward

11 - Number of frame

12 - Next frame

13 - Fast forward 10 frames

14 - End of video

15 — Samples panel




Time-lapse video format for CT

AVI video format with h.264 codec is the best format for CT. Free software - video converter - “Video to video”
is recommended to CT users for converting their various video formats to AVI h.264 used by CT. The web site of
this converter is http://www.videotovideo.org and link for it has been added to our CT web site
http://circumnutation.umcs.lublin.pl .

Time-lapse video loading (input path)

To create a new project from the menu "File" select items "New Project".

Circumnutations

File

Open project
Recently opened )

Quit


http://www.videotovideo.org/
http://circumnutation.umcs.lublin.pl/

You will get a dialogue window for creating a new project. On the first page you should select the "Select a file
location" to select the video file. CT works on black/white or colour time-lapse video images (AVI Audio Video
Interleave), with any resolution. The supporting video codec’s include Indeo Video 5 and H.264

Now project

Select a video file

Select a file location




On the next page, select a file, which will be a project file.

New project

Select a database File, this File will be also a project
file.

Select a file location

< Wstecz




The window of the video after creating a new project

File

[ sanples | cydes |

Setup ti |[Perspective correction|} percicki| 1 % ize database.

wesl
nutrient solution

9 11

13 14 15
south

K4 30-07-13"-18:00:09=

B e L Jo 8ol )]

® notool O point edit O setup origin

[ samples panel




Calibration of time and space

Setup timestamp

Before x and y harvesting, the proper time should be set by using "Setup timestamp". To do this, rewind the
movie to frame 0. After clicking the "Setup timestamp", a window will appear in which we give the current
timestamp (read it from the video timestamp). In the "Time difference between frames”, enter the differences

in treatment time between the successive frames of the film in minutes.

File

‘ Samples | Cycles | |Samples Panel & X
Setup ti |[Perspective correction|} percick|1 % ize database © notool @ paint edit O setup origin T o s e =
First frame timestamp
| 2013-07-30 18:00:09 v
Time difference between frames
|00:05:00
[
west
nutrient solution
13 14 15 . :
ﬁ [ ns-wE
K 4 3 0 0? 1 3 1 8 OSOO uot 9 Name % origin ¥ origin
samples panel




Perspective correction

After clicking the "Perspective correction", a window will appear and perspective correction will be set by
clicking the "Add zoom change at current time". The following values should be completed:
- Camera height - height of the camera above the ground (millimetres)

- Real width - width of the frame in the magnification at the ground level (millimetres)

- Plant start / end height - height of the plants at the beginning / end of the experiment (millimetres)

After entering the data, click the button "Correct all samples". All plants will be corrected. If for some reason

you want to remove an adjusted value, click the "Clear all fixed values".

File

‘ Samples | Cycles | |Samples Panel 8 X
Setup ti |[Perspective ion| percick 1 % ize database © noteol @ point edit O setup origin o) e = ST s
Camera height (mm) 850 &
| Startframe | Realwidth | Plantstart height | Plant end height
Mn 450 45 114 i
dd z00m change at current frame.
Clear all fixed values
Correct all samples
trient solution
1 3 1 4 < >
south S
K4 J0-07-13-18:00-05
[] samples panel




We propose to set a top-view camera corresponding to the geographical plane and thus the coordinates X, Y

simultaneously correspond to the geographical east-west (EW) and north-south (NS), respectively.

pa ~
Samples ] Cycles | |Sgfples Panel \ & X
Setup t ) perspective correction]frames per cicki{1 & ize database © notool @ paint edt O setup origin \ ]
2013-07-30 18:00:09
2013-07-30 18:05:09
5,0087 250435 2 2013-07-30 18:10:09
d isti |ed Wa e r 5,0087 3,33913 3 2013-07-30 18:15:09
5,0087 584348 ¢ 2013-07-30 18:20:09
6,67825  8,34783 5 2013-07-30 18:25:09
751303 9,18261 |6 2013-07-30 18:30:09
834781 10,8522 7 2013-07-30 18:35:09
834781 12,5217 |8 2013-07-30 18:40:09
834781 12,5217 |9 2013-07-30 18:45:09
10,0174 12,5217 10 2013-07-30 18:50:09
10,8522 10,8522 (11 2013-07-30 18:55:09
wes t 11,687 918261 |12 2013-07-30 19:00:09
. ; 13,3565 9,18261 13 2013-07-3019:05:09
n Utrlent SOI Utlon 14,1913 918261 14 2013-07-30 19:10:09
17,5304 751305 15 2013-07-30 19:15:09
9 1 O 1 1 17,5304 667826 16 2013-07-30 19:20:09
r 17,5304 584348 |17 2013-07-30 19:25:09
20,0348 417391 18 2013-07-30 19:30:09
20,869  4,17391 19 2013-07-30 19:35:09
1 3 20,869  4,17391 20 2013-07-30 19:40:09
14 k15 < N
h . ( -4 ’
S So'u Name: X origin rigin
K4 30 = 0? = 1 3 20 - 35 2 08 1 seeding 14 403,2 90,9913
2 Plant 2 0 0
[ samples panel

10



Manual harvesting of coordinates X and Y

The following elements appear after opening the samples panel
1 —Samples panel

2 —Plants panel

3 - Adding new plants

File

Samples | Cycles | | Samples Panel 8 x
Setup timestamp ||Perspective correction [frames per :Iick:MSynchmnize database: ® notool O paint edit O setup origin Yo e DakeTine ;
distiled water
west
nutrient solution
9 10 11
13 14 15 '
So u th Name X origin ¥ ur:g:wln —
K4 J0-07-1318=00-03
s @

11



Click to add a new plant. You can change the name of the plant by clicking twice on the field with the current
name and by typing a new name and confirming by pressing enter. Subsequent plants can be added by clicking

the "Add a plant."

File

[ samples | cyces |

|Samples Panel

R

Setup |[Perspective onf perdicki 1 % [Synchronize database

distiled water

west
nutrient solution

9 10

13 14

south

K4 30-07-13-18:00:=03

® notool O point edit O setup origin

samples panel

X (px)

¥ (px)

Frame

Date&Time n

>

[ Ns-wE

X origin

¥ origin

12



To set the frame of reference of circumnutation, the centre of the coordinate system can be set using "setup
origin" tools (yellow X).

File
‘ Samples I Cyc!;\ | Samples Panel &

Setup timestamp ||Perspective correction |frames per click:[1 ;j Synchronize database O notool O point edit & setup origin

X {px) ¥ (px) Frame Date&Time n

distiled water

west
nutrient solution

9 10 11

13

14 15 .
soutf?< : ===

Name: X origin ¥ origin

K4 30' 0? 3 13 18 00 08 T - - 1 seeding 14 430,748 o0, 1565

samples panel Add plant.
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When you change the current tool to "point edit", you can begin manual harvesting of the subsequent
coordinates x and y of the apex of the plant organ. Each time you click, the movie will be automatically shifted
by the value specified with the label 'frames-per-click ". After x and y coordination harvesting, “correct all
samples” in “perspective correction” should be done. After perspective correction, the corrected values appear
in the samples panel as a corrected x and corrected y in millimetres.

File
‘ Samples | Cycles | | Samples Panel 8 x

Setup ti |[Perspective correction]f perclick1 2 [ ize database © notool @ point edit © setup origin T o) e S RTEe =
25043 0,834801 0 2013-07-30 18:00:00
24,2089 0,834801 1 2013-07-30 18:05:00
-23,3741 0,834801 2 2013-07-30 18:10:00
-23,3741 0,834801 <] 2013-07-30 18:15:00
22,5393 0,834801 4 2013-07-30 18:20:00
-22,5393 0,834801 5 2013-07-30 18:25:00
-21,7045 0,834801 6 2013-07-30 18:30:00
21,7045 0,834801 7 2013-07-30 18:35:00
21,7045 |0,834801 8 2013-07-30 18:40:00
-21,7045 1,66959 9 2013-07-30 18:45:00
-20,8697 1,66959 10 2013-07-30 18:50:00
20,8697 1,66959 11 2013-07-30 18:55:00

W e S t -20,8697 1,66959 12 2013-07-30 19:00:00
nutrient solution

9 10

13 14 15 : »
south S

K4 J0-07-13 19:05°05 e e

2 Plant 2 0 0

samples panel
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Automatic determination of circumnutation parameters

The parameters of cycles are determined by using the tab “cycle”.

The tab “cycle” consists of the following elements:
1 - Display graph X

2 - Display graph Y

3 - Display graph XY

4 - X axis as the frame number

5 - X axis as the value of time

6 - Marking the beginnings of cycles on graph X and Y
7 - Marking the extremes on chart X and Y

8 — Marking the minima

9 — Marking the maxima

10 - Value of the smoothing factor

11 - Table of samples

12 - Table of the beginnings of cycles

13 - Table of plants

14 - Window of graph where coordinate X is presented relative to time
15 - Window of graph where coordinate Y is presented relative to time
16 - Window of graph with the XY plot - the top view of organ apex trajectory

17 - Drawing a fitted ellipse
18 - Options of graph XY (axis, labels, background ...)
19 - Export of graphs of all or a single cycle in the SVG format

i

Samples | Cydes

show ¥ plat @ show ¥ plat @ show ¥ plot @ ® Frame @ (@) tlme @
cydes mark&r@ [ extrema @ mnma (8) masna (9)
245

20.48]

,\ﬂvf \NW\ i ﬁ}/ v U/\/A /\/\

64 128 192 256 384 448 412 576 640

40.96]

3072

LA (T

-10.24
-20.48

-30.72

-40.96

et (17)

X (o

-11,4856
-10,775

-9,30364
-8,24284
-7,32205
£,86165
-5,02007
-4,09527
-3,63867
-3,176847
-3,17847
-3,17847
-3,17847
-3,17847
-4,32347
-4,78987
-5,46047

-6,86165

seedling 13
seeding 14
seeding 15

seeding 16

f (px)
811166

8,57205
9,26365
9,95325
10,1834
10,1834
10,4136
10,6438
10,6438
10,4136
10,4136
9,72305
9,49285
9,49285
8,57205
8,34186
7,65126

7,19086

Frame:

Date&Time

2013-07-30 18:00:00

2013-07-30 18:05:00

2013-07-30 18:10:00

2013-07-30 18:15:00

2013-07-30 15:20:00

2013-07-30 15:25:00

2013-07-30 18:30:00

2013-0Z;30 15:35:00

2013-07-30 18:50:00
2013-07-30 15:55:00
2013-07-30 19:00:00
2013-07-30 19:05:00
2013-07-30 19:10:00
2013-07-30 19:15:00
2013-07-30 19:20:00
2013-07-30 19:25:00

First frame of cycle

Name

rrected { ¥ corrected (mm)

-1,961
-1,568
0,793
0,145..
0,375..
0,639..
1,67041
2,18021
2,45485
2,71903
2,72815
2,73728
2,764
2,75553
27,1269
1,88111
1,5076

0,752

10,0735
10,3397
10,7336
11,1274
11,2658
11,2764
11,4145
11,553

11,5637
11,4467
11,4573
11,0853
10,9684
10,5791
10,479
10,3629
9,99113

9, 74696
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All types of graphs are shown. The original line is shaded; the bold line is for smoothed data. On graph X and
graph Y highlighting the extremes, only maxima are visible as green dots. After moving the mouse cursor to the
maximum, a circular rim appears (indicated by a red arrow) - when you click the left mouse button to add a
new cycle to “the table of the beginnings of cycles”, the number of the first frame of the cycle will occur in the
table and a red dot will appear on the graph. If the marked extremes do not coincide with the real extremes,
we can turn off the “extremes” and each of the data samples can be chosen as the beginning of the cycle.

e

Samples | Cycles

show % plot. show ¥ plot show XY plot ® frame O time
R W-E) [p] | ¥ (N-5)[px] | Frame DaketsTime correcte 4-5) corrected [m 4
cycles marker extrema [ winiraa mazima E:
256 1 - 1 11,9656 8,11168 D 2013-07-30 18:00:00  -1,961... 10,0735
» | = = ® | -
20.48 » ¢ * 0775 (BSTA0S |1 2013-07-30 1§:05:00  -1,568... 10,3397
15.38 . |0 : |
- [ | | -9,39384  9,26265 2 2013-07-30 18:00:00  -0,793... 10,7336
* |
fi . : [] | -5,24284  9,9535 3 2013-07-30 18:05:00  -0,145.. 11,1274
s1af @ !
q /‘\ 1 -7,32205 10,1834 4 2013-07-30 18:20:00 0,375 11,2656
a
LI U v b/ U ¥ VAR -6,86165 10,183 5 2013-07-30 18:29:00 0,639 | 11,2764
512 { |
| 502007 10,4136 6 2013-07-30 18:30:00 167041 11,4148
10.24
o 409927 10,6438 7 2013-07-30 1§:35:00  2,19021 11,553
20.48) -3,63887 10,6438 8 2013-07-30 18:40000  2,45465 | 11,5637
512 576 5400 1 17847 104138 9 2013-07-30 18:45:00  2,71903 | 11,4467
@ |-5,17847 10,4136 10 2013-07-30 18:50:00 2,72815 11,4573
o 517847 9,72305 11 2013-07-30 18:55:00  2,75728 | 11,0853
L ]
-3,17847 949285 12 2013-07-30 19:00:00  2,7464 | 10,9584
517847 949285 13 2013-07-30 19:05:00  2,75553 | 10,9791
-4,32947 8,575 14 2013-07-30 19:10:00  2,12695 | 10,4796
478987 8,318 IS 2013-07-3019:15:00 1,881 10,3823
-5,48047 765126 16 2013-07-30 19:20:00 1,5078 9,99113
-6,86165 719086 17 2013-07-3019:28:00  0,752.. |9,74696 v
First Frame of cyels &
17
2 3%
3 62
4 93
v
Mame &
seeding 12
seeding 13
sseding 14

sseding 15

16



After selection, the cycle will be highlighted on the chart and plotted as x y top view.

File

Samples Cycles

show % plot how ¥ plat show ¥ plot @ Frame O time
X (px) ¥ (px) Frame Date&Time rrected (| ¥ corrected (mm) | &
cycles marker extrama [ minima manima 1 E
2304 11,465 811166 0 2013-07-30 18:00:00  -1,961... 10,0735
122 ;g -10,775 6,57205 1 2003-07-30 16:05:00  -1,566... 10,3387
1536 < 1 | -9,39384 9,26765 2 2013-07-30 18:10:00 0,793 10,7336
128
10.24 | | -8,2428%  9,95325 3 2013-07-30 18:15:00 0,145, 11,1274
7.68] 1 |
512 | | 72205 10,1834 4 2001307-30 18:20:00 0,375 11,2656
24 6,85165 10,1834 5 2013-07-30 18:25:00 0,639, 11,2764
-2.38 . ¥ | |
502007 10,4136 [3 2013-07-30 1§:30:00  1,67041 | 11,4148
-5.12] |
-7.68 | | -4,08927 10,6438 H 2001307-30 18:35:00  2,19021 11,553
-10.24 {
128 | 3,63887 10,6438 8 2013-07-30 18:40:00  2,95465 | 11,5637
1535 |
112 128 144 160 176 182 208 224 240 256 272 288 304 |-3,17847 10,4138 9 2013-07-30 18:45:00  2,71803 | 11,4467
z: IE 317647 10,4136 10 20013-07-30 16:50:00  2,72815 | 11,4573
256 1 1 3,17847 | 9,72305 1 2013-07-30 18:55:00  2,73728 | 11,0853
2304 |
2048 | | 3,17847  9,49285 12 2013-07-3019:00:00  Z,7464 | 10,9684
17.82
1536 3,17647 949265 13 2003-07-30 19:05:00  2,75553 | 10,8781
110223 -4,32047  8,57205 14 2013-07-3019:10:00  2,12696 | 10,4796
7.8 | | -4,78987  8,3H186 15 2013-07-3019:15:00  1,88111 | 10,3629
612 |
256 1 1 548047 765126 16 201307-30 19:20:00  1,5076 | 9,98113
258 -6,86165  7,19086 17 2013-07-3019:25:00 0,752, |9,746%6 v
512 First frame of cycle ~
112 128 144 160 176 182 208 274 240 256 272 238 305| e |12z
6 151
7 180
8 210
v
Name &
seeding 11
seeding 12
seeding 13
seedling 14
[ fi elipse -

17



Cycle after fitting an ellipse (“fit ellipse” button). In the upper right corner, you see the icon of the direction of
circumnutation (clockwise- or counterclockwise). If the circumnutation length is a very small (below 10 mm)
and the circumnutation direction is uncertain, the icon turns into a sign '?'. The blue line shows the long axis of
ellipse and thus circumnutation angle.

File:

Samples | Cycles

[ shows & plat [ show ¥ plat show =¥ plat @) frame O time
X (W-E) [px]| ¥ (N-5)[px]  Frame Date&Time correcte 4-5) corrected [m| &
cycles marker [ extrema minima maxima 9
I 11,465 811166 0 2013-07-30 18:00:00  -1,961... 10,0735
-10,775 857205 1 2013-07-30 18:05:00  -1,568... 10,3337
-9,38304 926265 z 200307-30 1:10:00 0,793, 10,7336
-6,24284  9,95325 3 2001307-30 16:15:00 0,145, 11,1274
7,32205 10,1834 4 2013-07-30 18:20:00  0,375.. 11,2658
-6,85165 10,1834 5 2013-07-30 18:25:00 0,638, 11,2764
502007 10,4136 [ 200307-30 13000 1,67041 | 11,4148
-4,08927 10,6438 H 2001307-30 18:35:00  2,19021 11,553
-3,63607 10,6438 8 2013-07-30 16:40:00  2,45465 | 11,5637
3,17847 10,4136 9 2013-07-30 18:45:00  2,71803 | 11,4467
517647 10,4136 10 200F-07-30 1&:50:00  2,72815 | 11,4573
-3,17647  9,72305 11 2013-07-30 16:55:00  2,73728 | 11,0853
3,17647 949285 12 2013-07-30 19:00:00  2,7454 | 10,9684
3,17847  9,49285 13 2013-07-3019:05:00  2,75553 10,9791
432947 857205 14 200F07-30 19:10:00 212806 | 10,4796
-4,78987  8,34166 15 2001307-30 19:15:00 188111 10,3629
-5,48047 765126 16 2013-07-30 19:20:00  1,5076 | 9,99113
-6,85165  7,19086 17 2013-07-3019:25:00 0,752, |9,746%6 v
First frame of cycle s |
4 93
5 122
6 151
7 180
v
Name )
seeding 11
seeding 12
seedling 13
seeding 14
[¥] fit glipse -
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An example of an XY chart with all cycles. By marking a part of coordinates x and y in the “sample panel”, a few
cycles can be plotted. The option of plotting can be changed by the “options” tab.

File
Samples Cycles
[ show ¥ plok [ show ¥ plak show KV plok & Frame O time
% (W-E) [p] | ¥ (N-5)[px]  Frame Datef:Time correcte N-5) corrected [m|
cycles matker [ extrema minima maima 9
11,4656 (g,11166 |0 2013-07-30 18:00:00  -1,961... 10,0735
-10,775 6,57205 1 2013-07-30 16:05:00  -1,566... 10,3387
-9,39384 9,26265 2 2013-07-30 18:10:00 -0,793 10,7336
-B,24284 (9,853 |3 2013-07-30 18:15:00  -0,145... 11,1274
732205 (10,0834 |4 2013-07-30 18:20:00 0,375, | 11,2658
-6,66165 (10,183 |5 2013-07-30 18:25:00 0,639, 11,2764
-5,02007 10,4136 5] 2013-07-30 18:30:00 1,67041 11,4148
-4,09927 10,6438 |7 2013-07-3018:35:00  2,19021 11,553
363887 10,6438 (& 2015-07-30 164000 2,95465 | 11,5637
3,17847 (10,4136 |9 2013-07-30 16:45:00  2,71503 | 11,4467
-3,17847 10,4136 10 2013-07-30 18:50:00 2,72815 11,4573
-3,17847  |9,72305 11 2013-07-30 18:55:00  2,73728 11,0853
-3,17847  |9,49285 1z 2015-07-30 19:00:00  2,7464 | 10,8684
-3,17847  |8,49265 13 2013-07-3019:05:00  2,75553 | 10,8781
-4,32947 B,57205 14 2013-07-30 19:10:00 2,12696 | 10,4796
-4,78987  |8,34186 15 2013-07-30 131500 1,88111 10,3629
548047 |7,65126 18 2013-07-3019:20:00  1,5078 | 9,9911%F
-6,66165  |7,19086 17 2013-07-3019:25:00 0,752 |9,746%6 ~
First frame of cycle o
w Show minor grid -
v Shaw major grid
v Show azes l35
v Shaw labels
v Shaw samples 62
Ling width 1 s
| v
Plot line width |2 E i — a

Sample symbol size [z 3| (91

ding 12

Background color
& - dling 13

v Export as video g 14
[ fit ellipse options dump frame v
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Data and graph exporting (output path)

Data export

The circumnutation parameter values can be exported as a CSV (comma-separated values) or XLS file that can
be opened in spreadsheet software (e.g. Microsoft Excel). After selecting the cycles in the “the table of
beginnings of cycles” and clicking the right of bottom of the mouse, a "cycles export" window will appear on
the context menu.

Samples Cycles

show % plot

show ¥ plot show #¥ plot @ frame O time

X (px) ¥ipx) | Frame DatetsTime rrected (¥ corrected (mm) | &
cycles marker extrama [ minima manima 1 E
o4 pal 11,4856 g11168 |0 2013-07-30 18:00:00  -1,961... 10,0735
2048 -10,775 857205 |1 2013-07-30 18:05:00  -1,566... 10,3397
17.92
15.36] 1 1 1 1 -9,39384  0,26265 2 2013-07-30 18:10:00 0,793.. 10,7336
128 | | | |
1024 | | | | §,24284 99535 |3 2013-07-30 18:15:00  -0,145... 11,1274
788
519 732205 10,1834 |4 2013-07-30 18:20:00 0,375 11,2858
ey £,86165 10,1834 S 2013-07-30 18:25:00  0,639.. 11,2764
3
-2.56 ~ oo 07-30 16:30:00 1,67041 11,4148
-5.17]

1 Cycles export

768 730183500 2,19021 11,553
1024
agl | Cyeles selerted to be exported: 22 730184000 245465 | 11,5637
16 35 L add columns headers
172 176 180 84 730184500 2,71903 | 11,4487
Exported content:
zg :é cycle number start of cycle end of cycle midde of cycle period length 7-3018:50:00  2,72515 11,4573
V] v v v
256 | =D i 2 dicsien 7-3018:55:00  2,73728 11,0853
23.04 1 (no file) Select file
20,48 . 7E0190000 27464 | 10,9884
17.92] — . "
e | File kype: ® csv O Excel C5W Separator: O comma (= semicolon O tab .30 19:05:00 278553 | 10,6781
28 7301910:00  2,12695 | 10,479
10.24
7.6 7-30 19:15:00 1,55111 10,3629
5.12]
Jeel | 730192000 15078 |3,39113
730192500 0,752.. |9,746%
512 lame of cycle ~
172 176 160 164 ero————— : ; —
5 122
6 151
7 160
8 20
v
Name ~
seeding 11
seeding 12
seeding 13
seeding 14
[ fit glipse -
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After selecting a sample of x and y, you can export the data from the samples panel.

Samples | Cycles

show % plot

show ¥ plot

show 2¥ plot

O time

% {pr)
| ket b i =
cycles marker extrema [ minima 1 p,0577
B 48,0577
25.6
20,48 -48,1221
530 -47,008
1024
512 -47,008
45,4509
-517]
oz -46,1723

hisgsftg s\

i Samples export

104
+25.5]
oz add column headers
z 128180 Exported contert:
sample number raw
20,48
frame number date
Lepe (o File)
10.24
File type: @ v O Excel
512
-5.17]
110,24
115,36
120,48

5% Separtar:

O comma

@ semicolon

Cancel

¥{px) | Frame
-29,7589 739

-29,7589 740
30,0374 741
-29,2018 742
-28,9232 743
28,0876 744

27,5305 745

Fixed 1

Select fils

O tab

Export

Date&Time
2013-08-02 07:35:00

2013-08-02 07:40:00

2013-08-02 07:45:00

2013-08-02 07:50:00

2013-08-02 07:55:00

2013-08-02 08:00:00

2013-08-02 08:05:00

13-05-02 08:10:00

13-05-02 08:15:00

13-08-02 08:20:00

13-05-02 08:25:00

13-05-02 08:30:00

13-05-02 08:35:00

13-05-02 03:40:00

13-05-02 05:45:00

13-05-02 08:50:00

13-05-02 08:55:00

13-05-02 03:00:00

95 128 160

T
234 256 288 330 352 384

"
430 512 544 arn|

[ fit ellipse

seeding 1

1

seeding 12
seeding 13

seeding 14

frame of cycle

Name

rected {| corrected (mm

-7,27615 -0,747808

-7,25877 -0,734262
-6,816... -0,862277
-6,233.. -0,424034
-6,215... |-0,268947
5,015 |0,1609122
-5,756... | 0,485594
-6,022... |1,04494
-6,005... 1,4827

6,129 |1,92059
6,112, 2,21647
-6,236... 2,51252
-6,2192 | 2,34994
-6,201... 3,52857
-6,184... 3,9657

-6,167... 4,54412
-6,291... 4,69835

-6,695... 5,59919
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Graph export

The circumnutation trajectory can be seen in CT and in colour copy as PrtScn and all cycles after marking can be
exported by “dump frame” to a SVG (vector image) type file that can be opened in graphics software (e.g. Corel
Draw).

Samples Cycles

[T shows s plot. [ show ¥ plot show ¥ plot @ Frame O time
% () ¥ipx)  Frame Date&Time rrected (| ¥ corrected (mm) | &
cycles marker [ extrema riiirma maxima 1
485 81168 (0 2013-07-30 19:00:00 1,91 10,0735
10,775 857205 1 2013-07-30 19:05:00 1,568, 10,3397
93934 92625 |2 2013-07-30 18:10:00 0,793, 10,7336
-5,24284 9,95325 3 2013-07-30 18:15:00 0,145, 11,1274
EX= R PURT: - TR 2013-07-30 19:2000 0,575, 11,2658
685185 10,184 |5 2013-07-30 19:25:00 0,639, 11,2764
502007 10,4136 |6 2013-07-30 18:30:00  1,67041 11,4148
409927 10,6438 |7 2013-07-30 18:35:00  2,19021 11,553
Przegladanie w poszukiwaniu folderu @@ 63857 10,6438 8 2013-07-30 18:40:00  2,45465 | 11,5637
Select directary to save files 10,4138 9 2013-07-30 18:45:00  2,71903 | 11,4467
47 143 10 2013-07-30 18:50:00 272815 11,4573
# () Kopia PEN pomaran 15 10 2013 ~
® () Licenciat 747 972305 (11 2013-07-30 18:55:00  2,73726 | 11,0853
&
IO LIT POSTER, 17847 9,49285 12 2013-07-30 19:00:00 2,7464 10,9684
I3 Lit prezentacja
D Lieratura 7847 g4mEs 13 2013-07-30 19:05:00 275553 10,9791
& () Liveratura 1
() Magister M, Stemachowicz oo esra0s 14 20130730 19:10:00  2,12696 10,4796
& () Marysia Circurnwtation Tracker na
(23 Clreunmmutation Tracker Proaram Feser 834185 15 2013-07-30 19:15:00 1,881 10,3629
B () Tekst i Supplemental Data
45047 765126 16 2013-07-30 19:20:00 1,5076 9,99113
I3 Nowy folder
< I MIMOSA 5 ¥ fesiss 710086 17 2013-07-30 19:25:00  0,752.. |9,74636 v
First frame of cycle fe |
[ Fold OK Anulh
[0tz ey Foder | | J [ A .
122
151
180
v
Name e
seeding 13
seeding 14
seeding 15
] fit elipse seeding 15 -
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