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Abstract— Facial Emotion Detection is a method of 

recognizing human emotions by analyzing facial expressions. 

Autism Spectrum Disorder (ASD) is a severe 

neurobehavioral condition Autistic people have a tendency to 

act in the same way over and over. They aren't ready to 

engage in social interaction. This syndrome affects people’s 

ability to recognize emotions. It is vital to train children at a 

young age, during childhood, in order to develop their ability 

to recognize emotions. Image processing and machine 

learning techniques are used to check in autistic children's 

emotions. Emotions are classified using machine learning 

algorithms. It is vital to teach them at a young age, preferably 

throughout childhood. This study shows how to use and 

implement the Convolutional Neural Network's fundamental 

design to teach youngsters with ASD how to recognize 

human emotions. Such is a validated using an existing dataset 

from the literature, and an accuracy of 72% percent was 

attained. 
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I. INTRODUCTION 

For a long time, researchers have struggled with checking 

emotion. We use facial expressions to communicate our 

emotions. When we connect with others, our facial 

expressions convey important information such as our level 

of attention, desire to communicate and reply in consistent 

manner. It aids in the enhancement of social communication. 

However, identifying the feelings of people with autism is 

difficult. ASD (Autism Spectrum Disorder) is a group of 

developmental problems. Each child with ASD will exhibit a 

unique set of symptoms and deficits. Despite the fact that 

everyone develops at a different rate, there are several 

developmental milestones that everyone should be aware of. 

Socialization and language and communication are two of 

them. Isolation might result when these talents do not 

develop as expected. The term "autism" was coined here. 

Autism is a condition in which a person is cut off from social 

connection and communication, leaving them alone. 

 Autism spectrum disorder is a neurodevelopmental 

condition marked by social communication and interpersonal 

impairments. This disease necessitates a lot of help from 

caregivers. It can be detected at any point in one’s life. The 

identification of one's own and other people's sentiments lies at 

the heart of social issues. Autism spectrum disorder is 

characterised by a variety of defects, according to the 

Diagnostic and Statistical Manual of Mental Disorders, Fifth 

Edition. 1) Social interaction and communication 

impairments; 2) limited, repetitive patterns of behavior, 

interests, or activities. Although ASD cannot be totally 

treated, it is possible to mitigate some of its symptoms if 

discovered early. The major goal is to teach a child with ASD 

how to recognise the facial emotions of others while chatting. 

This research was carried out using Jupyter and a variety of 

libraries, including Matplotlib, Keras, Tensorflow, and 

OpenCV[15]. The basic CNN architecture is presented in this 

publication. The remainder of the paper is laid out as follows: 

 The section II gives an overview of the Exiting work 

done in this field. The related Technical work is featured in 

Section III. The Conclusion of the work is in Section IV. 

Finally, Section V brings the project to a close. 

II. EXISTING WORK 

Guillaume-Benjamin-Amand Duchenne de Boulogne was a 

19th-century French neurologist who was interested in 

Physiognomy and wanted to know how human face muscles 

worked to form facial emotions because he believed they 

were linked to a person's soul. He did this brutalizing electric 

probes to cause muscle contractions, then photographing his 

subjects' faces with newly developed camera technology to 

capture the contorted looks he was able to achieve. In 1862, 

he published "The Mechanism of Human Physiognomy," a 

book that included his research and images of the induced 

facial emotions. G V.Enrique Correa, Arnoud Jonker, 

Michael Ozo, Rob Stolk in 2016, worked with three different 

neural network architectures that were all customised. The 

best network is further optimised after the performance 

[2].The accuracy of ANN which is 66.6% as showed by them. 

IN 2017, O. Arriaga, 

 P. G. Plöger, M. Valdenegro, The goal of this study 

was to develop a CNN architecture. It compared the accuracy 

of two datasets: FER-2013 and the IMDB dataset, both of 

which were focused on gender classification. Resulted with 

sequentially fully-CNN suggested architecture, this work 

achieves a 66 percent accuracy.[1] 

 
Fig. 1: Combined gender and emotion inferences Assigned 

class women is blue, men is red 

 The authors used MATLAB and fine-tuning 

approaches to create neural network in [3]. [6] Ran a 

comparison study and found that CNN outperformed other 

algorithms. 

 B. Balasubramanian, P. Diwan, R. Nadar, A. Bhatia, 

[7], in which, The goal was to build and compare various deep 

machine learning and deep learning techniques to find the 

best method for checking this face expression with high 



Deep Learning Facial Expression Recognition for Children with Autism Spectrum Disorder 

 (IJSRD/Vol. 9/Issue 10/2021/032) 

 

 All rights reserved by www.ijsrd.com 125 

precision. The implementation of Convolutional Neural 

Networks outperformed other techniques in this study. 

III. TECHNICAL WORK 

Deep Learning is a subset of Machine Learning that uses 

Deep Neural Networks (DNNs), which are neural networks 

with at least three or four layers (including the input and the 

output layers). One of the most popular neural network 

architectures is convolutional neural networks (CNNs). 

They're great in image processing, but they're also good at a 

lot of other things (such as speech recognition, natural 

language processing, and more). 

 In this section, we'll go through the design of our 

CNNs as well as approaches for improving accuracy. The 

work is divided into three parts, which are as follows: 

A. Pre-Processing: 

Pre-processing can be utilised to the better performance of the 

FER system and can be done before the feature extraction 

procedure. Face detection and alignment, lighting correction, 

posture, occlusion, and data augmentation are all operations 

that are part of image pre- processing. Early, the faces are 

automatically registered such that they take up equal amounts 

of space and are more or less centered in the photographs. 

This research uses face detection to capture the majority of a 

person's face and applies several algorithms to the image in 

order to enhance accuracy in the future. We're working on 

making a more robust face detection system that can deal with 

occlusion, illumination, and head posture concerns. 

Expression features are sometimes wrongly detected when 

photos are acquired in diverse types of light, resulting in a 

poor expression recognition rate and making feature 

extraction more challenging. The middle image in the Fig. 

shows how the histogram equalisation is used to rectify 

illumination. 

 

B. Feature Extraction: 

Facial feature extraction necessitates the conversion of input 

data into a set of features. Researchers can reduce a large 

amount of data to a small collection of features using feature 

extraction, allowing for speedier computing. The eight most 

prominent elements of a face, including both eyebrows, both 

eyes, the nose, the inner and outer contours of the mouth, and 

the jaw, were retrieved using the dlib facial landmark 

detector, which had been pre-trained on data. The last image 

in the Fig. is a feature extraction illustration, in which we 

extracted the right and left eyes, nose, and the inner and the 

outer border of the mouth, all of which highlight the in 

yellow. 

C. CNN: 

CNNs have been widely employed in FER and other 

computer vision applications. CNNs work well with changes 

in face position as well as scale adjustment, according to 

several reviews of FER research from the early twenty-first 

century. They also outperformed multilayer perceptron 

(MLP) when it came to the checking previously unseen face 

position changes. 

 Researchers employed CNN to help tackle 

challenges including translation, rotation, subject 

independence, and scale invariance in facial emotion 

recognition. Our model was trained using the following 

features: 

1) a set of six convolutional layers with the "RELU" 

activation function 

2) There are three max-pooling: the first two use pool size 

(3,3) and stride (2,2), while the third uses pool size (2,2) 

and stride (2,2); each max pooling is followed by two 

convolutional layers. 

3) two with a value of 0.2 drop out; 

4) One flattened layer and two dense layers: one dense layer 

with "RELU" as an activation function and the other 

dense layer with "Softmax." 

IV. CONCLUSION 

This study uses neural network techniques to test the 

detection of autistic children's emotions from facial 

expressions. In real-time face expression recognition, our 

CNN model had a 72 % accuracy rate. When compared to the 

other models, this strategy has yielded better results when 

using softmax in the network. In any case, a convolutional 

neural network resulted from the literature analysis, capable 

of distinguishing seven different groups using both static 

testing and real-time data. 

 We began by discussing the significance of this 

recognising system. We discussed Autism Spectrum 

Disorder, Emotion Recognition, and the need for autistic 

children to recognise emotions. Accuracy of this model is 

more. However, other feature extraction approaches can 

improve performance by using a more powerful machine and 

increasing the size and balanced resolution of the images; 

even higher accuracies can be reached. This research will be 

very useful in the future for the cognitive development of 

children with ASD. This strategy can be combined with IoT 

to provide services to those who are in need. 
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