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Plotting USV calls and freezing together 

Contact if information needed: Célia Benquet, celia.benquet@gmail.com  
Goal: plot USV and freezing together in a same plot for selected rats  
  
In order to do that, you first need to create the Excel files as they should be to be read by the script, 
then you can use the script ‘plotUSVFreezing.m’ 
 

 

Summary 
1. Create file_freezing.xlsx using ‘scoreAny.m’ 
2. Create file_USV.xlsx 
3. Plot from both files using ‘plotUSVFreezing.m’ 

 
 

1. Create file_freezing.xlsx using ‘scoreAny.m’ 
 
‘scoreAny.m’ permits to score behaviours on a video. By pressing keys of your keyboard, you score the 
time spend in every behaviour studied.  
 

a. Put the name of the file you would like the scoring to be 
recoded as workingfilename. Here, ‘file_freezing.xlsx’. 
b. After each name file, you can choose the colour of freezing and 
USV respectively in the final graph by filling ‘color_f’ and ‘color_USV’. 
See Figure 2 for principal colour codes. The value can be both a string 
(for example ‘b’ for blue) or a vector (for example [0 0 1] for blue). 
c.  Put the number of parameters you would like to score as 
NKeys. Here, only freezing so NKeys=1.  
d. Fill the ‘behaviours’ array with the behaviour you are 
recording, here Freezing so behaviours={‘Freezing’} 
e. Precise that you would like to add a column to put more the 
name of your phases by putting the Boolean descriptor to true or false. 
Here, you are recording in a certain phase so descriptor=true. When 
you record for one phase precise the name of it in apostrophies (‘).  
f. Precise more informations, such as the total time of the trial, 
here 60 seconds so totTime=60 and if you would like a countdown 
precise how long. 
g. Run the script and follow the instructions. Once you press 
enter, the recording will last 60 seconds and you can watch the video at 

the same time.  
 
Make sure that you file is empty before starting the first recording. You can record as much phases for 
as much rats as you want. Everything will be written in the same file and be added at the end of the 
columns. The final Excel file should be composed of 4 columns as following:  
 
 
 
 
 

A B C D E F 

#Rat Freezing #Phase Time Start Time End Duration 

… … … … … … 

Figure 1 
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One line defines one "freezing" and is composed of 4 columns: 

A.  The name of the rat that froze #Rat  
B. The behaviour, here freezing for all of them 
C. The phase in which the rat was at this moment   
D. and E.  The start and end times of the freezing in seconds from the beginning of the recording, 

F. the duration (E-D)  
 
Remarks:  

• You can record the rats in the order you want. For example, you could record preCS for Rat 4 
and then ISI1 for Rat 4 and come back to CS2 for Rat 2. You can also record rats that you won’t 
plot. In this case, you will have a warning message when running plot_USV_Freezing telling 
you that you have a difference between names in your file and in your vectors. Just make sure 
that it is due to that and not a typing error in the file (that would means that one line will not 
be valid).   

• The script to plot will consider that if you record freezing for:  
o PreCS: 2’ before CS1 
o CS: during the all minute  
o ISI and postCS: right after the end of the corresponding CS 

 
 

2. Create file_USV.xlsx 
 

The vocalizations are obtained from Sonotrack.  
a.  Open the session for the rat of interest on Sonotrack. 
b. Save all the recorded vocalizations in a text file.  
c. Transfer the data to one sheet of the ‘file_USV.xlsx’. One line 
corresponds to one recording.  
d. Add a column A and name the header on A1 ‘Event’.  
e. By looking at the start time (column B), specify the phase in 

which every recording was emitted based on your experiment timeline.   
f. Name the current sheet by the name of the corresponding rat. For example, for rat 2 the name 

of the sheet will be ‘2’, for rat 5B, the name would be ‘5b’.  
g. Do that for every rat.  

 
Remarks:  

Figure 3 

Figure 2 
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• The order of the sheets in the Excel fil doesn’t matter but the name does. Name it with the 
name of the rat you used in the SRats array, else you will have a warning message.  

•  Make sure that your phases in the file have the same name than the names you put in the 
array ‘events’, else you will have a warning message.  

• Note that from the Sonotrack data, the start and end times are in hours in the form hh:mm:ss. 
It will be treated to be plot but take it into account if you want to do other manipulations.  

 

3. Plot from both files using ‘plot_USV_freezing.m’ 
 
Now that you have both your files, you can finally plot them. The plot consists of one graph for every 
phase, composed of one line for every rat. See example on Figure 3. Depending on your experiment, 
you can have more or less CS and then more or less phases to plot and so you need to specify it.  

 
a. Fill ‘file_freezing’ and ‘file_USV’ with the names of your own files.  
b. Fill ‘Nphase’ with the number of phases you have in your experiment. For the example on 

Figure 3, Nphase=5.  
c. Fill the vector ‘end_phase’ with the time, from the beginning of the experiment, in minute, at 

which every phase ends. Make sure that you have as much element in end_phase as you said 
you have in Nphase. If you have 5 phases, you should have 5 end times. Else you will have an 
error message. For the example on Figure 3, end_phase=[5,6,11,12,17].  

d. Fill ‘SRats’ with the names of the rats you want to study. It should be the same names than in 
both Excel files. For the example on Figure 3, SRats={'2' '8' '4' '14' '16' '18' '19'}.  

e. Fill ‘events’ with the name of your phases. It should be the same names than in both Excel files. 
For the example on Figure 3, events={'preCS','CS1','ISI1','CS2','postCS'}. 

 
Then you can run the script, you will see a pop-up window, such as on Figure 4, that opens up and 
show you the progression on a wait bar. If you want to stop the computation, you need to press 
Ctrl+C. If you close the window with the red arrow, it will also stop the computation and show you 
a message error.  
 

 
Figure 5 

Remarks:  

• Make sure that you saved both your Excel files before running the script.  

• Note that freezing was only scored on periods of 1’ compared to USV that is scored on the all 
experiment.  

Figure 4 : Experiment composed of 2 CS with preCS= 5', CS1=1’, ISI1=5’, CS2=1’ and postCS=5’ which gives a total time of the 
experiment= 17’. Red: Negative USV calls (around 22kHz), Blue: Freezing. (Data from E.Cahill Lab, experiment 5bii test) 

ag21408
Inserted Text
Check the Group Label in your USV file matches the Group Label in the script (e.g. Neg)


