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Abstract 
 

The human-machine interaction has limitations in 
recognizing emotions. Electromyogram (EMG) based emotion 
recognition is prominent. The lack of online availability of 
people’s EMG signal databank constraints in research works. 
This research generates an EMG signal databank of nine 
emotions for eleven people. Long and Short Term Memory 
classifier (LSTM) is used for EMG-based emotion recognition. 
LSTM classifier achieved a 51.77% improvement in 
classification accuracy than Least-Square Support Vector 
Machine (LSSVM) classifier.  

 
Keywords: Electromyogram, emotion recognition, long and 
short-term memory classifier, least-square support vector 
machine classifier.  

 
Introduction 

     
The human-machine interface plays a vital role in the 

treatment of a person under depression. However, for 
non-spoken feelings, cerebral states, and emotions limit this 
interaction. The image processing is one way to capture facial 
expressions and identify emotions [3]. Image processing 
requires proper brightness and camera arrangement. As shown 
in Figure 1, people have a habit of hiding their faces while 
expressing emotions. In such cases, facial expressions are 
difficult to detect. Hence it is necessary to identify emotion 
using the physiological signal. 

 

 
Fig. 1. Images of people hiding their faces while expressing their 

emotions [1, 2]. 
 

An electromyogram (EMG) is one of the physiological tools 
which detect muscle movement. The brain activates muscles 
depending on emotional status. Hence, there is research that 
used EMG signals for emotion recognition [4]. The present 
investigation on EMG-based emotion recognition states the 
accuracy of 46 to 91% [5, 6]. Thus,  accuracy enhancement in 
the recognition of emotion is needed. Augsburg bio-signal 
toolbox (AUBT) is used for a single-person EMG dataset and 
recognized four emotions with 91.67% classification accuracy 
[6]. Six emotions were detected from fifteen people with 
69.5% classification accuracy [7]. In other research, six 
emotions with 78.56% classification accuracy were recognized 

among  twenty people EMG datasets [8].  These research 
works show high classification accuracies for a fewer number 
of people [6] and less classification accuracy for a more 
number of peoples [7, 8]. 

Reference [9] classified three emotions: disgust, anger, and 
happiness with 91.66% classification accuracy. One research 
used single-channel EMG signals for recognition of eight 
emotions: no emotion, anger, hate, grief, platonic love, 
romantic love, joy, and reverence with 46% classification 
accuracy [5]. This research showed high classification 
accuracy for fewer emotions [9] and less classification 
accuracy for more emotions [5]. Hence, it is necessary to 
analyze EMG-based emotion recognition for multiple people 
and emotions. 

The online data bank for EMG-based emotion recognition is 
collected by Augsburg University [10]. It consists of 96 EMG 
signals for four emotions of a single person. A single-person 
data corpus was made available by the MIT laboratory [5]. It 
includes 160 EMG signals for eight emotions. EMG signals for 
multiple emotions collected from people are not available 
online. Hence, it is necessary to develop an EMG signal 
databank for more peoples with more emotions. 

 

 
Fig. 2. Steps for EMG-based nine emotions recognition [11]. 

 
Indian Kathak dance used nine emotions (Navras), namely, 

fearful, amazed, humorous, heroic, tragic, peaceful, loving 
smile, disgusted, and fierce [11]. These all nine emotions are 
not only used in dance but also expressed in daily life. Hence, 
this research acquired EMG signals in the Kathak dance step 
while expressing nine emotions. Figure 2 shows the steps 
needed for EMG-based nine emotions recognition. Facial 
EMG signals are acquired from different muscle positions of 
the face. Hence, a multi-channel EMG acquisition unit is used 
to collect EMG signals. Signals are first divided into small 
segments and calculated for the features to be applied to the 
"nine emotions classifier" for classification. 

 
Research Implementation 

 
Research implementation includes multi-channel EMG 

signal collection, feature calculation, and nine emotions 
classifier. 
 
A. Multi-channel EMG Signal Collection 

EMG signals were collected during Kathak dance steps. To 

Multi channel 
EMG signal 
collection

Feature 
calculation

Nine emotions
classifier




