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The analysis tab will provide statistical data from the selected area of tracked cells. In this tab you also have the 
option to export your statistics as external spreadsheet files: to .xls if excel is installed on your computer, other-
wise as a .csv file.

analysis Tab

Data explanation
Migration Directions
This chart shows the number and percentage of cell migrating either to the left or right (-x and +x) and 
down or up (-y and +y).

Migration Distances

Accumulated distance (      )da,i  

Euclidian distance (      )de,i  

Accumulated distance da,i: The accumulated distance is  
the total length of the track in µm.

Euclidian distance de,i: The euclidian distance is the dis-
tance between the track start- and end point in µm.
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Velocity

Velocity [µm/min]:  The mean migration velocity of all selected tracks in µm/min.

Centre of Mass and Forward Migration Index

Centre of mass [µm]:   

Forward migration index:  

yendpoint

xendpoint

Accumulated distance (d  )a  

Euclidian distance (d  )e  

Accumulated distance (d  )a  
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The centre of mass is the mean end point value of the tracked cells.

The forward migration index is the directness (see below) in the x- and 
y-axis direction. For example, in an experiment where many cells show 
strong migration towards or away from a chemoattractant in the x-di-
rection, the FmIx value will converge towards -1 or 1.
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Directness
The directness of each cell is the euclidian distance divided by the accumulated distance, and will have a 
value between 0 and 1. The directness value is the mean value for all cells.  Values close to 1 signals high 
directionality of the cells, whereas values close to 0 is a signal of more random movements. 
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Rayleight Test p-value
The Rayleigh test is a statistical test for determining whether a circular distribution is random or non-
random. The test is implemented into Tracking Tool™ PRO to calculate the circular distribution uniformity 
of the end points of the tracks. 

The null hypothesis (H0) of the test is that the track end points are randomly distributed. The alternative 
hypothesis (H1) is that the end points are distributed non-randomly – the cells have migrated in a uniform 
direction (e.g. chemotaxis)

The test will return a p-value between 0 and 1. With a p-value smaller than p=0.05, the H0 is rejected – it is 
significant that the cells have migrated in a certain direction*.

Note: a larger number of tracked cells give a more significant p-value. Cells usually migrate with the flow 
direction. Use the Rayleight test p-value for comparison between regions (gradient- or control channels) 
or experiment. 

*n.I.Fischer (1993). statistical analysis if circular data. Cambridge university Press.
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Click the Export to spreadsheet button to export your analysis data as an .xls file if excel is installed on 
your computer.

If excel is not installed on the computer, you can still export your data as a spreadsheet file. The data will 
be exported as a .csv file.

export statistical Data (excel Installed)

export statistical Data (excel not Installed)
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Plotting Tab
In the Plotting tab, the style and information of your plot can be set, and high resolution images can be export-
ed as .tiff or .jpeg files. 

screenshot of the Plotting tab: The final plot is shown on the right hand side. The axis settings,  Track colors and additional 
info panels are shown at the left hand side. The export plot button, unique for the Plotting tab, is shown at the bottom 
within the Project management panel.

axis settings: label and scale axis 

Label Axis
To rename your axis, type in the desired text, and click on another text form or radio button to allow the 
changes to take effect.
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Scale Axis
Change the max, min and interval values for each axis to scale them. If you have entered values which are 
too great or small and cannot find the tracks, click the Default values button to go back to the original 
settings. Your values will remain unchanged when switching tabs. However, if  you change the data set-
tings in the settings tab, the plot axis scaling will now be automatically re-calculated.

Track Colors: Visualise Track Directions
The Track colors panel include settings for you to colorise and differentiate between tracks of cells that 
have migrated left/Right or Up/down. 

additional Info: stylise your Plot

The Centre of mass (COM) checkbox toggles the visibility of the COM 
point in the plot.

The Endpoint size allows for changing the size, where the size of 1 is as 
large as the cell track path lines.

Color of centre of mass allows for changing the color appearence of it. 
as with the Track color panel, you can simply type the first letters of the 
name of the color  to faster access your color.

Clicking the Show number of cells check box toggles the visibility of the 
number of cells migration information.

Clicking the Show % of cells migrating option buttons toggles the vis-
ibility of the percentage of cells migration information.

The Font drop-down list allows for changing the font to one of six com-
mon fonts.

Centre of mass:

Endpoint size:

Color of centre of mass:

Show number of cells:

Show % of cells migrating:

Font:
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export Plot: save as a High Resolution Image
Click the Export plot button in the project management panel and export your stylised plot, either as 
an uncompressed .tiff or as a .jpeg file, both in a format of 5729 × 5729 pixels.



merge Plots Tab
In the merge plot tab it is possible to add tracks from multiple projects and merge them into a single plot. The 
tab includes the same settings as the Plotting tab with exception that statistical data cannot be visualised in this 
plot. 

merge Project files: add Projects to your Plot
Create a merged plot by adding other project files (.gtt) to the plot of your current project. Click on Add, 
then navigate to the folder where the .gtt file is located. Click OK. You are able to add up to four .gtt files.

In the merge plots tab you are able to export your merged plot to an image in the same way as desribed 
earlier in the Plotting tab section.

27 | step-by-step Tutorial



Gradientech aB    |    Uppsala science Park, se-751 83 Uppsala, sweden    |    Phone +46-18-418 67 00    |    www.gradientech.se    |   sales@gradientech.se

2015-10-23

Tracking Tool™ PRO software was developed together with High Performance Consulting (www.hpcsweden.se) based 
on specifications by Gradientech aB.


