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The provision of correct depth of anaesthesia (DoA) is mandatory not only to veterinary patients (e.g., dogs, cats, 

horses etc.) but also for pigs undergoing experimental procedures, in order to ensure both their welfare and the 

repeatability of the results obtained. Inhalant anaesthesia is often avoided in veterinary practice due to the 

imposed technical constrains, while injectable drugs (e.g., propofol, an anaesthetic widely used also for humans) 

are preferred instead. However, there is a lack of technologies to guide injectable anaesthetic administration in 

animals. Therefore, injectable drugs are provided without other means for individualized titration than subjective 

clinical observation or human-based depth of anaesthesia monitoring strategies.  

Anaesthesia individualization can be performed based on objective point-of-care (POC) measures of DoA like 

electroencephalogram (EEG)-based bispectral index (BIS) and Patient State Index (PSI). However, the algorithms 

computing these DoA indices are proprietary and developed for humans, and thus, cannot be applied or adapted 

to veterinary practice. Therefore, there is a need to develop novel EEG based DoA index for pigs. 

We have developed Matlab tools enabling EEG signal analysis collected from pigs undergoing general anaesthesia 

with propofol. In particular, we have: 1) developed signal processing algorithms to extract features suitable for 

construction of induced DoA index, e.g., such as burst-suppression ratio’s (BSR), spectral edge frequency (SEF), 

power spectrum for various frequency bands, etc.; 2) developed graphical user interface facilitating 

comprehensive analysis of extracted features; 3) constructed first generation DoA index for pigs. 

 

Figure. Tool for EEG signal analysis and construction of novel DoA index for pigs 
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Contains the functions used to calculate the instantaneous characteristics like the SEF or the 

total power.  

Extraction_functions folder: 

The function extracting a signal from the EEG and save it in a matfile file. Also contains the 

function isolate_spectrum.m dividing the spectrum in frequency ranges. 

Matfiles folder: 

All the signals generated are saved in this folder, it is divided in sub-folder gathering the 

same type signals. 

Pigs folder: 

Contains all the EEG recording and the .csv file for the PSI.  

5.3. User application 

 

Figure 42 User interface  

It is essential to analyze a large amount of EEG to develop an algorithm able to estimate the 

DoA. To make this task easier, the Matlab application « SignalsExtractor.mlapp » has been 

developed. The extraction parameters can be set, and they are mentioned in the file containing 

the results. The line fitting and the power signals have not been implemented because a single 

run of the script signalsExtraction.m is enough to extract all the information. 

To access the code, enter « appdesigner » into the Matlab console, open the project and choose 

the display « Code View » (Shift+F7). 


