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Abstract
Autism Spectrum disorder can be diagnosed easily when it is identified ear-
lier. In order to identify earlier, Machine learning algorithms and Bio-inspired
algorithms are used. The characteristics of an individual is applied on Machine
Learning to build the best accuracy models. In this proposed work the machine
learning algorithm shows moderate accuracy level. In order to improve the
accuracy level one of the Bio inspired algorithm are used. This proposed work
shows the better accuracy level as 99.8% and the database are secured by
using the Block chain Technology.

1. Introduction

Artificial Intelligence is one of the growing com-
puter technology in the world. Artificial intelligence
in health care is defined as the replica of human
intelligence which are processed by machines or
computer system especially to perform several tasks.
Artificial intelligence are both weak and strong. (Xu
et al., “A Comprehensive Survey of Image Aug-
mentation Techniques for Deep Learning”) Strong
AI does not need any human interference for exam-
ple self-driving car but in weak AI it does not work
without human interaction. AI consist of different
types of technology some of them are Automation,
Machine Learning, Machine Vision, Natural Lan-
guage Processing and Robotics. This paper focuses
on the machine learning technology for getting bet-
ter accuracy level in predicting Autism Spectrum
Disorder. (Hosseinzadeh et al., “A review on diag-
nostic autism spectrum disorder approaches based
on the Internet of Things and Machine Learning”)

Machine Learning is a sub-domain of Artificial
Intelligence. There are various types of Machine

Learning algorithm they are K- Nearest Neigh-
bour, Decision Tree, Naı̈ve Bayes, Support Vector
Machine and Random Forest. (Xu et al., “A Com-
prehensive Survey of Image Augmentation Tech-
niques for Deep Learning”) One of the Bio-inspired
algorithm is combined with machine learning algo-
rithm to perform better prediction. There are
several bio inspired algorithms some of them are
Ant Colony algorithm, Bee algorithm, Bat algo-
rithm, Grasshopper Algorithm and Grey Wolf algo-
rithm. In this proposed work, Grey Wolf Algorithm
is combined with various machine learning algo-
rithms. (Sanjay, Shelke, et al.)

Autism Spectrum Disorder is one of the Neu-
rological Disorder in which the patient feels dis-
comfort while interacting with others. The major
symptoms of autism are lack of eye contact, lack of
speech, plays in fixed ordered, feels irritated when
the schedule changes, avoid crowded area etc. There
are several types of autism among that major types
of autism are Asperger’s syndrome, Rette syndrome,
Kanner’s syndrome. Autism can be cured by giving
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frequent therapies and training through early inter-
vention schools. (Hosseinzadeh et al., “A review
on diagnostic autism spectrum disorder approaches
based on the Internet of Things and Machine Learn-
ing”) Autism can be diagnosed easily when it is pre-
dicted earlier. In order to predict the Autism spec-
trum disorder earlier this proposed work are devel-
oped.

Block chain Technology is one of the booming
technology. Block chain Technology is defined as
the distributed ledger where the information which
are stored are transferred across the entire network.
By implementing the Block chain technology in
database it is very difficult to hack. In order to
provide the security, Block Chain Technology were
implemented in this proposed work.

In this proposed work two types of dataset are
used one is live dataset which is collected from the
early intervention center as well as in clinics and the
other data is collected from the University of Cali-
fornia Machine Learning Repository which is pub-
licly available in online (Dua et al.).

2. Literature Review
Panagoita Anagnostopoulou et.al, have presented
that how Artificial intelligence plays an important
role in predicting the autism in an early stage in
order to help the clinicians (Anagnostopoulou et al.).

Suman Raj et.al, has used the machine learning
techniques for detecting the Autism Spectrum dis-
order. They proposed that Convolution Neural Net-
work shows the better accuracy in prediction when
compared to other (Raj, Masood, et al.).

Anestis Fotoglou et.al, experimented and pro-
posed an IOT applications in order to help the people
who are suffering from autism (Fotoglou et al.).

M.S.Mythili et.al, have made a study on autism
spectrum disorder by using the classification tech-
niques. The main goal of their paper is to iden-
tify the autism levels as well as problem (Mythili,
Shanavas, et al.).

Dylan Yaga et.al, have presented a paper on
overview of blockchain technology. Their purpose
of this paperwork is inorder to help the unkown to
know about the Block Chain Technology even bet-
ter (Yaga et al.).

Farman Ullah et.al, have experimented and pro-
posed a wearable sensor IOT device in order to get
the time series data of a children who suffers from

autism spectrum disorder (F. Ullah et al.).
These are the literature review which helped to

implement this proposed work.

3. Methodology
Data are pre-processed is nothing but the meaningful
data are extracted from the raw data. Then the pro-
cessed data are taken as input for the feature extrac-
tion as shown in the Figure 3.1(proposed workflow
for predicting autism spectrum disorder).

FIGURE 1. Represents the Proposed workflow
for predicting Autism Spectrum Disorder

3.1. Proposed Algorithm
The machine learning algorithms are applied on fea-
ture extraction to predict the disease. Naı̈ve Bayes
is one of the supervised algorithm where it calcu-
lates the probability for a given dataset and it shows
less time for training the dataset. K-Nearest Neigh-
bour is one simplest algorithm when compared to
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other.in order to reduce the error rate it should be
selected carefully. Support vector machine is one of
the linear supervised learning algorithm it shows the
better accuracy level when compared to all the three
as shown in Table 1.

This machine learning algorithm shows the less
accuracy level for predicting the disease in order to
overcome the issue the machine learning is com-
bined with the Grey Wolf algorithm as shown in
Table 2.

3.2. Support Vector Machine

Support Vector Machine is one of the supervised
machine learning algorithm which is used for clas-
sification as well as regression. It is used to solve
the pattern recognition problem. It does not create
any problem of overfitting. This model separates
the class based on decision boundary. This model
shows the best results when compared to the other
machine learning algorithm but it shows the mod-
erate results as overall comparision for classifying
the Autism syndrome. In order to overcome this
issue one of the bio-inspired algorithm is combined
to produce the better results.

3.3. Grey Wolf Algorithm

Grey Wolf Algorithm is one of the types of Bio-
inspired Algorithm. It is one of the recent algorithm
which is quite differen from the other bio inspired
algorithm it works based on the wolf hunting factor
where it consist of four types they are aα , bβ , cδ
and dΩ . Among these four the aα wolf is responsi-
ble taking the decision, bβ acts as helping agent for
making decision and cδ wolf dominates the dΩ ..It is
one of the new algorithm and it shows the better pre-
diction rate while combining with the Support vec-
tor machine learning algorithm. The outcome of this
proposed are verified by using the confusion matrix
as mentioned below.

4. Result and Discussion

Thus the below Table 1 and Table 2 shows that the
support vector machine algorithm along with the
Grey Wolf algorithm produce a better results when
compared to the other algorithm. The results are
tested by using the confusion matrix, Accuracy, Pre-
cision and Recall.

4.1. Accuracy
Accuracy is calculated to measure an overall effec-
tiveness of the proposed method. It can be calcu-
lated using the mathematical representation as fol-
lows in the equation 1.

Accuracy = (TN + TP )/
(TN + TP + FP + FN)

(1)

Where, TN=True Negative, TP=True Positive,
FP=False Positive, FN=False Negative.

4.2. Precision
Precision is calculated to the measure the perfor-

mance level in classifying the positive data in the
proposed method. It can be calculated using the
mathematical representation as follows in the equa-
tion 2.

Precision = (TP )/(TP + FN) (2)

Where,TP=True Positive, FN=False Negative.

4.3. Recall
The Recall is one of the measure which is used

to calculate the effectiveness and ability to detect of
the positive one. It can be calculated using the math-
ematical representation as follows in the equation 3.

Where, TP=True Positive, FN=False Negative.

Recall = (TP )/(FN + TP ) (3)

TABLE 1. Performance matrices based on
machine learning algorithm

Algorithms Accuracy
(%)

Precision
(%)

Recall
(%)

KNN 87.21 85.2 85.3
DT 94.6 96.2 95.2
NB 94.58 94.0 92.1
SVM 96.2 96 95.4

Table 1 shows the Performance matrices based on
machine learning algorithm.

Table 2 shows the Performance matrices based on
machine learning algorithm with Grey Wolf Algo-
rithm.

This graphical representation shows the perfor-
mance matrices based on machine learning algo-
rithm as shown in Graph 1 and Graph 2 shows
the Performance matrices based on combination of
machine learning algorithm along with the Bio-
inspired algorithm.
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Graph 1: Graphical representation of performance metrices based on Machine learning Algorithm.

Graph 2: Graphical representation of performance metrices based on proposed algorithm.

5. Conclusion

In this proposed work the machine learning algo-
rithm shows moderate accuracy level. In order to
improve the accuracy SVM along with the Grey
wolf algorithm are used. Grey wolf algorithm works

based on hunting factor. By using the machine
learning algorithm along with Grey Wolf Algorithm
shows the better accuracy level as 99.8% and the
database are secured by using the Block chain Tech-
nology.
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TABLE 2. Performance matrices based on
machine learning algorithm with Grey Wolf
Algorithm
Machine
Learning
with Grey
Wolf
algorithm

Accuracy
(%)

Precision
(%)

Recall
(%)

KNN 95.8 96.8 94.8
DT 97.7 97.2 96.4
NB 96.8 96.4 95.2
SVM 99.8 99.11 99.82
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