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1. Introduction 
 
Our main aim is to propose a vision-based 

measurement as an alternative to physiological 
measurement for recognizing mental stress. The 
development of this emotion recognition system 
involved three stages: experimental setup for vision and 
physiological sensing, facial feature extraction in 
visual-thermal domain, mental stress stimulus 
experiment and data analysis and classification based 
on Support Vector Machine. An experiment to measure 
mental stress by using the proposed system based on 
Support Vector Machine classification had been 
proposed and conducted and showed promising results. 
 
2. Background 

 
 Various methods for internal state measurement such 
as mental stress have been previously proposed which 
utilizes the changes of physiological quantities such as 
blood pressure, heart rate, salivary amylase and 
electromyography (EMG). These quantities can be 
measured invasively by the use of expensive 
instruments. In this research, we introduce an integrated 
non-invasive measurement through imaging means. 

 
Fig 1. Overall System 
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3. Experiments 
        

 Data from 20 experimental subjects, using 90 mean 
sample and the labelling was done at three stages based 
on Salivary amylase level, Non Stress:0-30 [KU/L], 
Low Stress: 31-59 [KU/L], High Stress: >=60 [KU/L] . 
The classification performance was evaluated using 
leave one out-cross validation (LOOCV). 30 samples 
were pulled out as the test samples, and the remaining 
samples 60, were used to train as the classifiers. 
Performance of system is summarized in a confusion 
matrix which contains information about actual and 
classified affective states as shown in Table 1, the 
classification accuracies of 7 features of vision and 
physiological measurement is 88.9%. The classification 
using 5 features which is only vision measurement is 
74.4%.  
 
      Table 1.  Experimental Results 
 

 
4. Conclusions 

 
 Three vision-based and two physiological 
measurements had been proposed and show promising 
results. This motivates the use of vision-based as it only 
requires crucial data after pattern recognition and 
processing of partial image. Our methodology to 
estimate emotional state from human subjects by 
extracting facial characteristic shows good 
performance. 


