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Abstract - The integration of technology and education in the 

present era of Smart Learning Environment (SLE) has 

created an urge towards the development of tools and 

methodologies which would benefit not only the individuals 

and learners with normal IQ level but should benefit those at 

large who have learning and communicating disabilities. The 

main focus of the research is based on the study of the 

individuals affected with Autism Spectrum Disorder (ASD) 

and devise a method to enable these individuals to overcome 

their inability to acquire the required level of knowledge. The 

research aims to categorize an individual as autistic or non-

autistic based on an analysis of the behavior of the individual 

under study and to encourage the inclusion of that identified 

individual for early intervention programme. 

 

There are few evidences that indicate the effectiveness of 

“early intervention” programmes in  changing the nature of 

the individuals affected with autism  on a long-term basis. 

Recent research in Autism reports that Early Intensive 

Behavioral Intervention (EIBI) has proved to be an effective 

treatment for children with ASD. The need of the hour is to 

combine early diagnosis and information that are needed in 

order to create an  autism-friendly environment and provide 

effective solutions for the upliftment of the affected 

individuals. This paper provides an overall review of the 

methodologies that can be used in early identification of 

Autism Spectrum Disorder (ASD) with an emphasis on 

behavioral analysis that forms the very basis of diagnosis of 

autistic individuals. The main objective of this paper is to 

provide a review of the various machine learning techniques 

that can be used in the analysis of Autism research and also 

aims to highlight the social importance of identifying autism 

at an earlier stage. 

 

Keywords: Smart Learning Environment (SLE), Austism 

Spectrum Disorder (ASD), Intelligent Quotient (IQ), Early 

Intensive Behavioral Intervention (EIBI).
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I. INTRODUCTION 

 

Children who are affected with autism have a different 

learning profile and posses unique patterns of strengths and 

weaknesses compared to children with other developmental 

disorder.  Children with autism posses the ability to learn 

more rapidly when they receive unique teaching 

methodologies and approaches that best suit their learning 

profile. The methods adopted for teaching children with 

autism are different from other early intervention teaching 

approaches used to tutor young children with other 

developmental disabilities.  More.  There exist evidences that 

report positive results of better outcomes for individuals with 

autism who are receiving intensive and special treatment 

during the initial stages of diagnosis. Thus, identification of 

ASD at an earlier stage forms the very basis of the research. 

 

Autism, most often referred to as Autism Spectrum Disorder 

(ASD), is a clinical presentation – or rather a set of clinical 

phenotypes – mirroring an early-onset neurodevelopmental 

disorder affecting social communication, imagination, and 

behavior [1]. 

Autism awareness is spreading among the masses and  people 

are now being warned of the developmental difficulties that 

the affected children may face in lieu of the negligence of 

early diagnosis and early intervention. Autistic people can 

live happily if they are accepted in the mainstream of the 

society.  

 

Autism research deserves importance with regards to the 

increasing awareness and the need to remove social isolation 

in the present context. The earlier the identification of the 

symptoms is done there are better chances of the autistic 

individual thriving as a normal adult. 

  

According to the Consensus Statement of the Indian 

Academy of Pediatrics on Evaluation and Management of 

Autism Spectrum Disorder, framing guidelines for 

management of Autism Spectrum Disorder (ASD) in India is 

a pressing need due to the clinical complexity of the 

condition, high prevalence (1 in 65 children 2-9 years of 

age), and the fact that ASD poses multiple limitations on 

schooling, adult capital and social inclusion. The intervention 

of science and technology for the upliftment of ASD students 

will in fact prove to be a justified step in the current social 

scenario.  

 

Autism research is important because of the following 

reasons:  

1. Research on autism is lagging compared to research 

in other psychiatric disorders and medical 

conditions due to false constructs of autism and 

early misconceptions of the loss of time used for 

researching in this area. 

2. There exists a need to urge on the clinical research 

that focuses on the genetic differences among 

individuals to help in early detection and treatment 

for autism.  

3. In the future, even if there are chances of 

discovering the direct causes of autism, there might 

be millions of children and adults who might fall on 

the autism spectrum. So, research directed towards 

the upliftment of the children affected with autism is 

important.  

4. The importance of early intervention and the 

variations in the categories of ASD can be analyzed 

to give better solutions if more research work is 

done in autism.  

5. In view of the early intervention, an early diagnosis 

of the disorder can indeed do more than just 

improving behaviors. It can actually improve brain 

function. The earlier people are diagnosed and start 

receiving treatment, the greater the results of 

development in their cognitive level of learning.  

 

 

A.    Autism Spectrum Disorder (ASD) 

Autism or autism spectrum disorder (ASD) is a brain 

developmental disorder that consists of a range of conditions 

like challenges in exhibiting social skills, characters like 

repetitive behaviors, lack of speech and nonverbal 

communication as well as specific strengths and differences.  

The term “spectrum” represents a wide variation in the 

challenges and strengths that each person with autism posses.  

Signs of Autism or ASD tend to appear between the age of 2 

and 3 years. Recent research has suggested that symptoms of 

ASD could be prevalent even as early as 18 months. Some 

signs of developmental delays may be diagnosed and 

addressed even at an early stage. 

B.   Social Relevance of Autism Research 

 

Lack in social communication and the presence of restricted 

interests and repetitive behaviors often results in lifelong 

impairments and disability. A better understanding of the 

cognitive abilities of the people who have autism and 

typically developing people provides a good platform to 

understand and identify the strengths of the autistic people 

and typical areas which need to be concentrated to provide 

improvement. Moreover, a better understanding of autistic 

individuals would help prevent loneliness and social 

isolation. Research on Autism is important for those who are 

currently affected as well as for those who can prevent 

possible symptoms in the future. Early Intervention 

Programmes for ASD individuals will enable them to be 

included in the mainstream of the society and they can very 

well learn in a normal school with their peer group. 
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C  Importance of Early Identification of ASD and potential 

benefits 

 

Early intervention/identification is about taking action as 

soon as possible to tackle problems for children and 

families before they become more difficult to reverse. It 

would be better if ASD is identified and treated earlier in the 

life. Intensive therapy at an early age done immediately after 

diagnosis can help the brain to reroute itself and follow 

correct neural pathways. Early intervention would help the 

child to possibly remove or overcome the odds and learn 

along with their peer groups in the mainstream school. Early 

intervention will help the child to communicate better and 

understand how to connect with others.. The child who is 

most severely affected and who does not have the required 

ability to speak can in fact develop alternate ways of 

communicating when autism is identified earlier in his 

childhood. The potential benefits of early identification are as 

listed below: 

 

 Early interventions can bring a change in the child‟s 

life, including their academic success, 

communication skills, and may even reduce the cost 

incurred by the family towards the medical 

treatment. 

 Research in clinical diagnosis of Autism report that 

with early intervention, most children have the 

possibility of getting included in the regular 

classroom.   

 Research results have documented that  early 

intervention programmes help to improve the IQ of 

children with ASD. 

 Children who lack verbal communication can gain 

considerable improvement in speech skills during 

the course of early intervention programme. 

 

 

II. LITERATURE REVIEW 

 

M.S. Mythili and A.R. Mohamed Shanavas (2013) have 

presented a study on classification algorithms that would help 

to detect the levels of autism. The main aim of the paper is to 

study the problems associated with autism and to detect the 

various levels of autism with the help of data mining 

classification techniques. The classification algorithms are 

accustomed to classify and analyze the students‟ data set in a 

correct and accurate manner. In this paper, the classification 

task is used and employed to gauge autism students‟ level by 

the various classification data mining algorithms.This paper 

compares the effectiveness of popular machine learning 

methods with Artificial Neural Network, Support Vector 

Machine, and with the fuzzy logic. The algorithms are very 

useful with respect to handling the autism students‟ 

prediction level. The analysis and interpretation of 

classification is a time consuming process and demands a 

deep understanding of the statistics [4].  

 

Daniel P. Howsmon et al. (2017) have analyzed 

measurements of metabolite concentration of the folate-

dependent one-carbon metabolism and transulfuration 

pathways taken from blood samples of 83 participants with 

ASD and 76 age-matched neurotypical peers in order to 

incorporate biochemical data into ASD diagnosis. 

Classification was done based on Fisher Discriminant 

Analysis and kernel partial least squares is used to predict 

adaptive behavior. The models developed in this research 

have stronger predictability as compared to other approaches. 

These tests can rarely diagnose children under two years old 

since they are based solely on behavioral assessment [5]. 

 

Betty P.V. Ho, Jennifer Stephenson, Mark Carter (2018) has 

presented a review of the cognitive behavioral analysis of the 

ASD individuals. Since cognitive-behavioral interventions 

for children with autism spectrum disorders(ASD) have been 

a topic of concern in the recent decades, the primary aim of 

this paper is to highlight the targeted participant problems 

and how better these problems can be addressed. Among the 

intervention studies, the proportion of trials  designed to treat 

anxiety and related problems increases over time, but the 

improvement of social skills was targeted consistently. The 

methodology employed a total of 103 reports located through 

a database keyword search and ancestral search. The major 

drawback of the research was that the proportion of 

randomized controlled trials and sample sizes did not 

increase as expected. A major problem was incomplete 

participant description, in particular measures of autistic 

symptomolog and intelligenyce. There is the need for more 

comprehensive participant descriptions that allow readers to 

identify the characteristics of children with ASD who may 

benefit from the intervention [6]. 

 

Anibal Solon Heinsfeld et al. (2018) have applied deep 

learning algorithms to identify autism spectrum disorders 

(ASD) patients from the large brain imaging dataset based on 

the patients' brain activation patterns. The authors have 

investigated ASD patient's brain imaging data from a 

worldwide multi-site database known as ABIDE (Autism 

Brain Imaging Data Exchange). They have investigated 

patterns of functional connectivity that objectively identify 

ASD participants from functional brain imaging data, and 

have applied classification techniques to recognize the neural 

patterns. The results indicate a anticorrelation of brain 

function between anterior and posterior areas of the brain and 

an empirical evidence of anteriorposterior disruption in brain 

connectivity in ASD. The most differentiating areas of the 

brain that contribute to the differentiation between ASD and 

typically developing controls were achieved throuth the deep 

learning model. One of the challenges to brain imaging 

studies of brain disorders was the application of more 

demographically heterogeneous datasets that reflect the 

heterogeneity of clinical populations [7]. 
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Felicity Klopper et al. (2017) have investigated whether it is 

possible to differentiate children with ASD without 

intellectual disability (ID) into clinically meaningful 

subgroups. The data was collected from the „gold standard‟ 

ASD Diagnostic Intruments. Data from the „gold standard‟ 

ASD diagnostic instruments for 61 children (5–14 years) 

with ASD without ID were subjected to exploratory cluster 

analysis. Cognition, language, pragmatic communication, and 

behavior were used to explore subgroups. Hierarchical 

agglomerative clustering techniques are used to find the most 

compact clusters.  In this research, the core ASD symptoms 

were closely examined to differentiate children with ASD 

without ID into Moderate and Severe Social Impairment 

subgroups. The Moderate Social Impairment subgroup 

showed less severe social interaction and communication 

impairments, but greater lifetime severity of 

restricted/repetitive behaviors. In contrast, the Severe Social 

Impairment subgroup, with poorer social interaction and 

communication skills, had lower lifetime severity of 

restricted/repetitive behaviors. This subgroup also had greater 

cognitive and language difficulties, and poorer adaptive 

functioning.  The limitation in this research is that both 

categorical and dimensional approaches may be useful in 

classifying ASD, with neither alone being adequate. The 

restriction in age limit taken for study is another drawback 

[8]. 

 

Alexandra M. Fluton et al.(2017) has introduced a method to 

compare the diagnosis of ASD between genders who are 

entering the early intervention. The population under study 

consisted of  254 children out of which 42 were females who 

were 29-79 months old and who have completed the 

measures of cognition, communication skills, adaptive 

behavior, and ASD symptoms on admission to an early 

intervention. The objective of the research was to analyze the 

social, communication, cognitive functioning and symptoms 

of a given population under study who are presented for early 

intervention. The research also gives an understanding of the 

mechanisms by which gender bias might occur. The dataset 

was collected from Centre for Disease Control and 

Prevention (CDC). The result has documented that there was 

no significant differences in the sample between preschool 

females and males in terms of overall levels of adaptive 

functioning, cognition, language, or ASD symptoms. To add 

to this result, the research has documented that  there was no 

difference in gender ratio between males and females with 

low adaptive functioning  and those with average or above 

adaptive functioning. The research was limited by the 

number of females presenting to the early intervention 

service. Another limitation is the group considered for study 

cannot be assumed to be representative of the broader 

preschool population of females with ASD [9]. 

 

Robert H. Horner et al.(2017) has provided a summary of 

research on the behavioral interventions for children with 

autism aged 8 years or younger published between 1996 to 

2000. The paper specifically focuses on the meta-analyses of 

behavioral research published since 1998 that include 

individuals with autism and the target study was to 

investigate on the behavioral interventions for children 8 

years of age or younger. The study focuses on the functional 

assessment which is a process used to identify the variables 

that predict and maintain problem behaviors. Comprehensive 

behavioral interventions have been concentrated in the study 

in order to meet the expanded expectation of the families and 

providers to produce an intervention approach that closely 

meets the needs of the children. The limitations of this study 

are the use of problem behavior as a dependent variable and 

the isolation of intervention patterns designed for young 

children with autism was impossible [10].  

 

Aurelie Bidet- Caulet et al. (2017) has investigated the 

neurophysiological correlates of voice perception in children 

with and without ASD. The main aim of the study was to 

investigate voice processing in children with ASD aged 7-12 

years by comparing the cortical ERPs to vocal sounds (which 

includes both non-speech and speech sounds) and non-vocal 

sounds. The methodology employed in this research work 

consisted of recording the electroencephalographic activity of 

sixteen children with ASD compared with 16 typically 

developing children of same age when they heard vocal and 

non-vocal sounds. Results indicated that typically developing 

children showed the classical voice-sensitive response over 

the right fronto-temporal electrodes when assessed for both 

speech and non-speech vocal sounds in contrast to the 

children with ASD who did not show a preferential response 

to vocal sounds. The major drawback of the result inferred is 

whether the lack of sensitivity recorded with ASD children 

was related atypical voice processing or atypical voice 

processing of non-vocal sounds remain questioned [11]. 

 

Stefanie Schelinski et al. (2016) have studied the temporal 

voice areas that exist in ASD using two independent 

functional magnetic resonance imaging studies to investigate 

voice processing in a population that has been reported to 

have no voice sensitive regions. For data analysis, PASW 

Statistics 18.0 were used to analyze the behavioral data. 

Independent t-tests and analysis of variance using ANOVAs 

was done for group comparison. MRI data were analyzed 

using standard procedures in Statistical Parametric Mapping. 

The key findings have resulted in an understanding of the 

voice recognition deficit in ASD.  The results also give an 

insight into the behavioral relevance of voice-sensitive 

regions. The behavioral and neuroimaging findings of the 

study reveal that people with high-fuctioning ASD have a 

relatively selective deficit in voice processing. The level of 

difficulty was roughly matched between the tasks for the 

control group taken for study. Also voice identity recognition 

difficulties dissociate from intact speech recognition abilities 

in high-functioning ASD [12]. 
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Claudia Roswandowitz et al. (2017) has used a 

comprehensive test battery to systematically investigate voice 

processing in high functioning ASD and typically developing 

(TD) pair-wise matched controls. The sample size of the 

population was 16 individuals with ASD and 16 TD 

individuals. Tests that were conducted on the population 

under study revealed that the ASD group had a specific 

deficit in vocal pitch perception that was dissociable from 

otherwise intact acoustic processing. The results inferred 

from the research allow a characterization of the voice 

recognition deficit in ASD. The key findings indicate that in 

high-functioning ASD, the difficulty faced by the ASD 

individuals to recognize voices is particularly pronounced for 

new voices and the recognition of unfamiliar people‟s voices. 

The major limitation lies on the fact that the voice 

recognition difficulties in ASD children could not be 

replicated  when task demands are high and voices are 

difficult to discriminate [13]. 

 

 

 

III. PROPOSED WORK 

 

The research proposal focuses on feature selection based on 

the behavioral attributes of the individuals affected with ASD 

that would result in pattern identification of whether an 

individual is autistic or a typically developing child. Based 

on the behavioral analysis, clustering algorithm can be used 

to categorize the individual as having ASD or Asperger‟s or 

Attention Deficit Hyperactivity Disorder (ADHD). This 

categorization process enables the end user to identify the 

treatment specific to the particular individual and can plan for 

respective early intervention. Since speech is intact in ASD 

individuals, verbal mapping can be performed to help 

improve the verbal communication of the ASD individuals in 

the early identification stage. Verbal mapping enables the 

trainer (one who assists the ASD individual) to recognize the 

communication made by the autistic and results in increasing 

the verbal communication of the autistic individual. 

Integrated solutions and methodologies are planned to be 

developed to assist in the delivery of academic needs of the 

ASD individuals with the aim of including them in the 

mainstream schooling and help them to continue learning 

with their peers. 

 

 

IV. CONCLUSION 

 

Autism awareness is spreading at a faster rate, and people are 

becoming more and more informed of the symptoms that one 

can expect from people on the spectrum. The nature of 

autism spectrum disorders and other disabilities that 

frequently accompany them has significant implications for 

approaches to education and intervention at school, in the 

home, and in the community. The needs and strengths of 

young children with autistic spectrum disorders are very 

heterogeneous. Although evidences suggest that early 

interventions lead to improvements along the autism 

spectrum during the early years of schooling, there does not 

appear to be any relationship between intervention and 

possible recovery from autistic spectrum disorders. There 

exists a need to research on the requirements of the autistic 

individuals with respect to improving their verbal 

communication and educational needs. 

The paper has provided an overall review of the 

methodologies that can be used in early identification of 

Autism Spectrum Disorder (ASD) with an emphasis on 

behavioral analysis that forms the very basis of diagnosis of 

autistic individuals. The discussion of the various machine 

learning techniques that has been used in the analysis of 

Autism research can be inferred from the given literature 

review that indeed extends to the further analysis of research 

in autism. The proposed work highlight the urgent need for 

continued efforts to categorize an individual as ASD or 

Asperger‟s or ADHD so that early intervention can be 

focused on these individuals. 
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