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Macro “AG paNoel”  

version 1.0.0 

Developed by Dr. Héctor Alejandro GUIDOBALDI1,2 
1 Universidad Nacional de Córdoba, Facultad de Ciencias Exactas Físicas y Naturales, Centro de Biología Celular y 
Molecular, Av. Velez Sarsfield 1611, Cordoba, Argentina. 
2 Instituto de Investigaciones Biológicas y Tecnológicas (UNC, CONICET). 
Contact: <hector.guidobaldi@unc.edu.ar> <guidobaldi@gmail.com> 

1. Disclaimer 

This software is distributed under a Commons Creactive license: Attribution-ShareAlike 4.0 International (CC BY-

SA 4.0) 

You are free to: 

 Share — copy and redistribute the material in any medium or format 

 Adapt — remix, transform, and build upon the material for any purpose, even commercially. 

 

This license is acceptable for Free Cultural Works. 

 

The licensor cannot revoke these freedoms as long as you follow the license terms. Under the following terms: 

Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made.  

You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use. 

 

ShareAlike — If you remix, transform, or build upon the material, you must distribute your contributions under 

the same license as the original. 

No additional restrictions — You may not apply legal terms or technological measures that legally restrict others 

from doing anything the license permits.  

 

Notices: 

You do not have to comply with the license for elements of the material in the public domain or where your use 

is permitted by an applicable exception or limitation. 

No warranties are given. The license may not give you all of the permissions necessary for your intended use. For 

example, other rights such as publicity, privacy, or moral rights may limit how you use the material. 

 

https://creativecommons.org/licenses/by-sa/4.0/legalcode  

 

https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/legalcode
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2. Description 

This macro was developed under the macro language of Fiji but it also works on ImageJ software. 

This macro allows to calculate kinetic parameters and represent along the trajectories from x,y coordinates data. The 

x,y coordinates must be obtained using a third party software employed for cell o particle tracking. For automatic 

particle tracking we recommend the Fiji/ImageJ plug-in “Particle Tracker 2D/3D” from the Mosaic Group. And for 

manual tracking, we recommend the plug-in “MtrackJ” from Eric Meijering. These two plug-ins have been tested to 

work with the macro. However, the macro allows to process data obtained from other software which can deliver a 

trajectory ID, and the “x” and “y” coordinates. Data must be organized in columns as shown in the figure 1.      

       Datasheet obtained with Particle Tracker     Datasheet obtained with MtrackJ 

Figure 1: Datasheets obtained with Particle Tracker or MtrackJ plug-ins. 

The macro allows to calculate different kinetics parameters and represent it along the trajectory with a color code 

allowing a visual analysis of them. In this version, the macro allows to represent the following parameters:  

Dots: recreate the trajectory by representing the position of the x,y coordinates with dots. 

Lines: recreate the trajectory joining the x,y coordinates with lines. 

VCL: calculates the curvilinear velocity and represent it along the trajectory. 

VAP: calculates the mean velocity and represent it along the trajectory. 

VSL: calculates the straight-line velocity and represent it along the trajectory. 

Delta VCL: calculates changes in the VCL between successive pair of x,y coordinates represent it along the 

trajectory.  

Orientation: calculates the orientation of the movement and represent if along the trajectory. 

Linearity: calculates the linearity parameter of the movement and represent if along the trajectory. 

Fractal Dimension: calculates the fractal dimension of the movement and represent if along the trajectory. 

Intensity: represents the intensity of fluorescence along the trajectory.  

3. Downloading and installing the macro 

1. Download the macro. 

2. Save the macro into the folder “…\Fiji.app\macros\toolsets” or “…\ImageJ\macros\toolsets” 

trajectory ID x,y coordinates trajectory ID x,y coordinates 

https://creativecommons.org/licenses/by-sa/4.0/
https://fiji.sc/
https://imagej.nih.gov/ij/index.html
http://mosaic.mpi-cbg.de/MosaicToolboxSuite/ParticleTracker.html
http://mosaic.mpi-cbg.de/
https://imagescience.org/meijering/software/mtrackj/
https://imagescience.org/meijering/
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4. Opening the macro 

1. Open Fiji/ImageJ. 

2. Click in the button “More Tools” menu.   

3. Select “AG paNoel x.x.x” 

 

 

 

5. Running the macro  

1. Open the datasheet with the x,y coordinates to analyze (File > Import > Results…).  

2. Clicking with the mouse left button over “NoeL” button executes the macro. 

3. Clicking with the mouse right button over “NoeL” button shows a “Dialog Menu” with the Configuration 

Options. 

6. Configuration Options 

Configuration Options allows to choose the type of analysis and set different options to properly calculate the 

parameters and represent them. 

a) # # # Choose analysis # # # 

i) Choose analysis:  

Specifies the type of analysis that will perform 

(1) Dots. Recreates the trajectory by representing the position of the x,y coordinates with dots. 

 

“More Tools” menu 

https://creativecommons.org/licenses/by-sa/4.0/


Macro “AG paNoel” by Héctor Alejandro Guidobaldi 
 

Page 4 de 12 
 

(2) Lines. Recreate the trajectory joining the x,y coordinates with lines.  

(a) Configuration Lines 

# # # Choose the side of the attractant source # # #  

This represent the lines with a color code (see Orientation). 

This is useful in orientation experiments. If you just want to 

represent the trajectory the “Dots” representation is 

recommended. 

(3) VCL. Calculates the curvilinear velocity and represent it with a color code along the trajectory. 

(a) Configuration of VCL 

(i) # # # Options # # # 

1. Show color reference bar. If this option is 

selected, shows the color code bar in the 

image. 

2. Represent colors between the min and the max values of each track? If this option is 

selected, the color code range of the reference bar is set between the minimum and the 

maximum value of velocity of each trajectory. If it is no selected, the color code range of 

the reference bar is set for all the trajectories between the minimum and the maximum 

values selected by the user in # # # Options for absolute velocity representation # # #.  

(ii) # # # Options for absolute velocity representation # # #. 

1. Maximum absolute velocity value (µm/s). Sets the maximum value of the color code 

range in the reference bar. 

2. Minimum absolute velocity value (µm/s). Sets the minimum value of the color code 

range in the reference bar. 

https://creativecommons.org/licenses/by-sa/4.0/
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Representation of relative VCL. The min and the 

max value in the color code scale bar is set on 

each trajectory min and max VCL value.  

(when “Represent colors between the min and the max values of 

each track?” IS selected) 

 

 

 

 

Representation of absolute VCL. The min and the 

max value in the color code scale bar is set by the 

user (between 0 and 100 µm/s in this example) 

and applies for all trajectories. 

(when “Represent colors between the min and the max values of 

each track?” IS NOT selected) 

 

 

 

 

(4) VAP and VAPi. Calculates the mean velocity as defined by Mortimer et al. (1995) and represent it 

with a color code along the trajectory. To calculate the VAP, first the mean x,y coordinates are 

determined by averaging 10 points besides the actual (5 before and 5 after). Then, the VAP is 

calculated as the VCL of the mean x,y coordinates. VAP calculation is recommended for videos 

recorded at least at 30Hz.  

VAPi is a modification of the VAP for videos recorded between 5-30 Hz. The mean x,y coordinates is 

calculated by averaging one point before and one point after besides the current point. Then the VAP is 

calculated as the VCL of the mean x,y coordinates  

https://creativecommons.org/licenses/by-sa/4.0/
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Representation of relative VAP. The min and the 

max value in the color code scale bar is set on 

each trajectory min and max VAP value. 

(when “Represent colors between the min and the max values of 

each track?” IS selected) 

 

 

 

 

 

Representation of absolute VAP. The min and the 

max value in the color code scale bar is set by the 

user (between 0 and 100 µm/s in this example) 

and applies for all trajectories. 

(when “Represent colors between the min and the max values of 

each track?” IS NOT selected) 

 

 

 

(a) Configuration of VAP or VAPi. (See Configuration of VCL)  

(5) VSL. Calculates the straight-line velocity and represent it with a color code along the trajectory. 

Representation of relative VSL. The min and 

the max value in the color code scale bar is set 

on each trajectory min and max VSL value.  

(when “Represent colors between the min and the max values 

of each track?” IS selected) 

 

 

 

 

https://creativecommons.org/licenses/by-sa/4.0/
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Representation of absolute VSL. The min and 

the max value in the color code scale bar is set 

by the user (between 0 and 100 µm/s in this 

example) and applies for all trajectories. 

(when “Represent colors between the min and the max values 

of each track?” IS NOT selected) 

 

 

 

(a) Configuration of VSL. (See Configuration of VCL)  

(6) Delta VCL. Represents the changes in the VCL which are higher than threshold between two 

successive pair of x,y coordinates and are represented as color lines along the trajectory.  

(a) Configuration of Delta VCL 

(i) # # # Options # # # 

1. VCL difference (%). Set the threshold value of detection for 

changes in velocity between two consecutives values.  It 

means if the difference between two consecutiva points 

are higher than the threshold they are represented in color. 

https://creativecommons.org/licenses/by-sa/4.0/
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(7) Orientation. Calculates the orientation of the movement and represent it with color dots along the 

trajectory. The color of the dots represents the direction of the movement. (Green, moves toward 

the gradient of the substance source; Blue, moves perpendicular to the gradient of the substance 

source or Red, moves against the gradient of the substance source). 

(a) Configuration Orientation 

(i)  # # # Choose the side of the attractant source # # # 

Set the side of the image where the test substance was 

placed. In this version, the orientation can be set only in 

linear gradients matching with one of the side of the 

image.  

(8) Linearity - calculates the linearity parameter of the movement and represent if with color dots along 

the trajectory. 

(a) Configuration of Linearity 

(i) # # # Options # # # 

https://creativecommons.org/licenses/by-sa/4.0/


Macro “AG paNoel” by Héctor Alejandro Guidobaldi 
 

Page 9 de 12 
 

1. Show color reference bar. If this option is 

selected, shows the color code bar in the 

image. 

2. Represent colors between the min and the 

max values of each track? If this option is 

selected, the color code range of the reference 

bar is set between the minimum and the 

maximum value of Linearity of each trajectory. If it is no selected, the color code range 

of the reference bar is set for all the trajectories between the minimum and the 

maximum values selected by the user in # # # Options for absolute Linearity 

representation # # #.  

(ii) # # # Options for absolute Linearity representation # # #. 

1. Maximum absolute Linearity value. Sets the maximum value of the color code range in 

the reference bar. 

2. Minimum absolute Linearity value. Sets the minimum value of the color code range in 

the reference bar. 

(9) Fractal Dimension - calculates the fractal dimension of the movement and represent it as color dots 

along the trajectory.  

(a) Configuration of Fractal Dimension 

(i) # # # Fractal Dimension representation options # # # 

1. Categorical. If this option is selected, shows the fractal 

dimension as a preset “type of movement”. See figure 

caption.  

2. Continuous. If this option is selected, represent the fractal dimension value as a color 

dot.  

a. Configuration of Fractal Dimension 

# # # Options # # # 

Show color reference bar. If this option is 

selected, shows the color code bar in the image. 

Represent colors between the min and the 

max values of each track? If this option is selected, the 

color code range of the reference bar is set between the minimum and the maximum 

value of Fractal Dimension of each trajectory. If it is no selected, the color code range of 

the reference bar is set for all the trajectories between the minimum and the maximum 

https://creativecommons.org/licenses/by-sa/4.0/
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values selected by the user in # # # Options for absolute Fractal Dimension representation 

# # #.  

# # # Options for absolute Fractal Dimension representation # # #. 

Maximum absolute Fractal Dimension value. Sets the maximum value of the 

color code range in the reference bar. 

Minimum absolute Fractal Dimension value. Sets the minimum value of the 

color code range in the reference bar. 

Quantitative representation of the absolute 

value of Fractal Dimension. The min and the 

max value in the color code scale bar is set by 

the user (between 1 and 2 in this example) and 

applies for all trajectories. 

(when “Represent colors between the min and the max values 

of each track?” IS NOT selected) 

A Quantitative representation of the relative value of 

Fractal Dimension can be represented when the option 

“Represent colors between the min and the max values 

of each track?” IS NOT selected. 

 

Qualitative representation of the Fractal 

Dimension. The color of the dots represents 

the type of movement. Green, indicates linear 

type of movement; Blue, indicates transitional 

type of movement and Red, indicates 

hyperactivated type of movement. 

(FD: 1 < Lineal < 1.3 < Transitional < 1.8 < Hyperactivated < 2) 

 

 

 

(10) Intensity: represents the intensity of fluorescence along the trajectory.  

ii) Make analysis by sectors:  

Allows to make analysis of the tracks in determined regions of the 

image 

 

https://creativecommons.org/licenses/by-sa/4.0/
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Choose analysis sector options. 

# # # Choose analysis sector # # # 

Note: the trajectories drawn starts in the sector but can end in other sectors. This is 

particularly useful when analyzing orientation to avoid trajectories from the borders.  

(1) User defined: Defines the area counting the pixels from the bottom of 

the image. Maximum distance is limited by the height of the image.  

(2) Pre-defined sectors: split the image area in 3 sectors and establishes in 

which area is performed the analysis.  

iii) Choose and assign columns? 

This allows to define the name of the columns for the Track ID, x, y, 

and intensity values. The name of the columns is pre-defined, in case 

the macro doesn´t find the pre-determined names it creates a dialog box so the user can define the variables. 

Needs a result table open.   

b) # # # Video Configuration # # # 

i) Set video frequency (Hz) 

(1) Establishes the frequency of the video.  

ii) Adjust image scale (pixels to micro-meter)? 

(1) Calculate the Velocity parameters in metric system (micro-meter/second).  

c) # # # Analysis configuration # # # 

i) Run (s) 

(1) Establishes the length of the trajectory from which the parameters are estimated. By default is set 

to 1 sec (the number of points included will depend on the frequency of the video).  

ii) Analyse a fix number of frames per track? 

(1) If checked, a defined number of points per track will be analysed. If the tracks have less number of 

points they will not be analysed. If the track has more number of points, the exceeding points will 

not be analysed.  

d) # # # Representation options # # # 

i) Represent the result image of a fixed size 

(1) If it is checked, will draw all the trajectories in a predefined image resolution. Set by “Choose the 

result image resolution” 

https://creativecommons.org/licenses/by-sa/4.0/
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(2) If is unchecked, will fit the image resolution to the size of the trajectory width and high. This may 

requires an offset correction, if the track is not centered.  

ii) Zoom  

(1) Amplifies the images resolution to obtain better points separation in complex trajectories. Only 

modifies the representation resolution, not the parameter values. 

e) # # # Representation options # # # 

i) Represent the result image of a fixed size 

(1) If it is checked, will draw all the trajectories in a predefined 

image resolution. Set by “Choose the result image resolution” 

(2) If is unchecked, will fit the image resolution to the size of the trajectory width and high. This may 

require an offset correction, if the track is not centered.  

ii) Zoom: x  

(1) Amplifies the images resolution to obtain better points separation in complex trajectories. Only 

modifies the representation resolution, not the parameter values. 

iii) Offset x,y coordinates 

(1) Modifies the position of the track in the imagej. This is useful when working with a standalone 

trajectory. 

f) ADVANCED. Change performance optimization 

i) Represent the result image of a fixed size 

(1) If it is checked, will draw all the trajectories in a predefined image resolution. Set by “Choose the 

result image resolution” 

(2) If is unchecked, will fit the image resolution to the size of the trajectory width and high. This may 

require an offset correction, if the track is not centered.  
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