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Abstract: Emotion detection is the process of identifying human emotion, most typically 

from facial expressions as well as from verbal expressions. This is both something that 

humans do automatically, but computational methodologies have also been developed. This 

paper explores ANNs and particle swarm optimisation at their maximum capacity by 

implementing the use of CK+ dataset. 
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INTRODUCTION 

 

 
Facial emotions are important factors in human communication that help us understand the 

intentions of others. In general, people infer the emotional states of other people, such as 

joy, sadness, and anger, using facial expressions and vocal tone. 

According to different surveys [1,2], verbal components convey one-third of human 

communication, and nonverbal components convey two-thirds. Among several nonverbal 

components, by carrying emotional meaning, facial expressions are one of the main 

information channels in interpersonal communication. Therefore, it is natural that research 

of facial emotion has been gaining lot of attention over the past decades with applications 

not only in the perceptual and cognitive sciences, but also in affective computing and 

computer animations [2]. Interest in automatic facial emotion recognition (FER) (Expanded 

form of the acronym FER is different in every paper, such as facial emotion recognition and 

facial expression recognition. 

 

 
The Cohn-Kanade AU-Coded Facial Expression Database is for research in automatic facial 

image analysis and synthesis and for perceptual studies. Cohn-Kanade is available in two 

versions. The second version CK+ is used for this paper shown in fig.1. It includes both 

posed and non-posed (spontaneous) expressions and additional types of metadata. For posed 

expressions, the number of sequences is increased from the initial release by 22% and the 

number of subjects by 27%. 
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LITERATURE SURVEY 

Fig.1. Retrieval of Emotions 

 

Unluturk et al., [3] works on developing emotion recognition neural network (ERNN) to 

classify the voice signals for emotion recognition. The ERNN has 128 input nodes, 20 hidden 

neurons, and three summing output nodes. A set of 97932 training sets is used to train the 

ERNN. A new set of 24483 testing sets is utilized to test the ERNN performance. The 

samples tested for voice recognition are acquired from the movies ―Anger Management‖ and 

―Pick of Destiny‖. ERNN achieves an average recognition performance of 100%. However, 

the number of emotions is limited to only three and it operates only on voice signals. 

Ghandi et al., [4] presents an approach that applies a modified version of the Particle Swarm 

Optimization (PSO) algorithm, which is called Guided Particle Swarm Optimization 

(GPSO). It tracks down the movements of facial action units (AUs) that are placed on the 

face of a subject and captured in video clips. The algorithm is implemented and tested on 

video clips that contain all the six basic emotions, namely happy, sad, surprise, disgust, anger 

and fear. The success rate averaged at around 85.3%. 

Belal et al., [5] incorporates artificial neural networks on JAFFE database and MATLAB is 

used. The FER system consists of 3 stages: face detection, feature extraction and expression 

recognition. The facial expression recognition system is overall 92.498333%. However it 

makes use of traditional backpropagation to change the bias weights for the neural networks. 

Chiranjeevi et al., [7] proposes a light-weight neutral vs. emotion classification engine, 

which acts as a preprocesser to the traditional supervised emotion classification approaches. 

It dynamically learns neutral appearance at Key Emotion (KE) points using a textural 

statistical model, constructed by a set of reference neutral frames for each user. The proposed 

method is made robust to various types of user head motions by accounting for affine 

distortions based on a textural statistical model. Robustness to dynamic shift of KE points is 

achieved by evaluating the similarities on a subset of neighborhood patches around each KE 

point using the prior information regarding the directionality of specific facial action units 

acting on the respective KE point. The proposed method, as a result, improves ER accuracy 

and simultaneously reduces computational complexity of ER system, as validated on 

multiple databases. 
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PROPOSED WORK 
 

The proposed system works on extracting the facial features from facial images and seven 

features are calculated from those facial features such as mouth curve, length of mouth, 

height of mouth, length of left and right eyebrows and length of eye and height of eye is 

shown in figure.2. 
 

Fig.2: Extraction of features from face 

 

 

 

ANN with particle swarm optimisation in the place of backpropagation is implemented. It 

results in the decrease of loss function values and makes sure that the swarm particles don’t 

get biased towards the local minima. However, the only disadvantage is that PSO requires 

lot of resources. 

 

 
PROPOSED ARCHITECTURE 

 

The Artificial Neural Networks was implemented using three different architectures is 

shown in fig.3. 

1) 3 layers with 7 nodes in the input layer,10 nodes in the hidden layer and 5 nodes in the 

output layer which had the highest accuracy of all the three. 

2) 4 layers with 7 input nodes,5 nodes in the first hidden layer,5 nodes in the second hidden 

layer and 5 nodes in the output layer. 

3) 5 layers with 7 input nodes,3 nodes in the first hidden layer,3 nodes in the second hidden 

layer and 5 nodes in the output layer. 

 

 
The dataflow diagram depicts the detailed flow of our proposed model and how to extract 

the features from facial expressions and calculating fitness functions and also update its 

positions and velocity is shown in fig.4 
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Fig.3. Proposed Architecture diagram 
 

Fig.4 Flow Diagram of ANN with PSO 
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PERFORMANCE ANALYSIS 
 

The Proposed method shows that the experimental results are obtained 

and tabulated in Table.1 and shown in figure.6 loss history and cost. 

Table:1 Performance Analysis of ANN with PSO 
 

 1
st
 category 

ANN with 

PSO 

2
nd

 Category 

ANN with 

PSO 

3
rd

 Category 

ANN with 

PSO 

2
nd

 Category 

ANN with 

Backpropagation 

Accuracy 83.59% 78.47% 76.33% 79.25% 

 

 
 

Fig.6 Increasing loss of ANN with backpropagation 
 

 
Fig.7 Cost History with PSO 

 

The above experimental results shows that the cost history with PSO and Increasing loss of 

ANN with backpropagation network. 
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Fig.8 No. of Iterations Vs Cost 

CONCLUSION 

In this work, we have proposed a novel approach based on artificial neural networks and 

particle swarm optimization to detect the emotions from facial images by means of feature 

extraction and calculating feature values from the extracted features. Implementing particle 

swarm optimization has decreased cost function values and loss of ANN. Another advantage 

of using PSO is that it is not biased towards local minima of the cost values. 
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