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ABSTRACT:   
 

Autism is a lifelong development disability which affects the overall understanding of the 
autistic child and causes problems with speech and nonverbal communication. Autistic 
children have to be taught again and again which makes it a tedious task for the parents and 
the teachers to teach them. The child’s ability to function can be improved by the help of 
treatments and services. These treatments and services can be provided using the latest trends 
in mobile technology. So for this reason we have proposed a system which eliminates the 
repetitive efforts required by teachers and parents by providing a customizable, adaptable and 
cost efficient system. This system is built using open source tools like FFmpeg and 
Opensmile. It adapts itself according to the behavior and learning of the child and provides 
the next level of learning depending on the learning level of the child. 
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 [1] INTRODUCTION  

Autism is basically a brain development disorder due to which autistic children tend to forget 

the things taught to them and find difficulty in verbal and non verbal communication. Parents 

and teachers play a vital role in teaching autistic children. But continuous enriching of the child 

is not possible [8]. This requires a lot of efforts and time. And for parents at home who don’t 

know much about autism or the way to deal with autism find it difficult to teach autistic 

children. So there is a need of a system which can assist autistic children even at home and 

other places as an assisting and monitoring tool. To overcome this situation we have come up 

with a system build using open source tools. This system provides elementary knowledge and 

does an analysis of the level of learning by considering factors like response time, energy level 

and the different gestures of the child. Depending on the learning of the child, the system 

provides the next level of learning. If the child has not gained sufficient knowledge the system 

adapts according to the learning of the child and provides appropriate knowledge thus 

eliminating the repeated efforts required by teachers and parents to teach autistic children. 

  

[2] PROPOSED SYSTEM 
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 Figure: 1. Proposed System 

 

A. Data Pre-processing Module 

The system makes use of open source tools like FFmpeg and Opensmile.. FFmpeg is a free 

software project that produces libraries and programs for handling multimedia data and 
Opensmile is used to extract parameters like pitch, fundamental frequency, response time. Real 

world data such as audio or video from the child is inconsistent as it contains noise and other 

outliers, this data cannot be further used due to the data inconsistency, hence there is a need of a 

data preprocessing module which converts the data to consistent and useful data. Data 

preprocessing includes steps like data cleaning, integration, transformation, reduction and 

discretization.  

 

B.  Generation of Log files 

After preprocessing the data, the data is stored as log files. These log files are tagged for greater 

efficiency. These log files are further used by the learning module for answer comparison. 

 

C. Learning Module 

 

The Learning Module plays a very important role in the system. It basically compares the input 

from the child which is preprocessed and stored as log files with the actual answers stored in 
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the solution set. It also compares the audio parameters  and gestures such as response time, 

energy level ,eye lid movement, eye gaze etc with the autistic reference database and does an 

analysis of how efficient the answer is .Each user interaction is stored into the user specific 

integration log and likewise the database is also up. The Pattern-Template Updating Module 

decides by how much level the learning of the child should be increased or decreased. And it 

frames the next question to be asked. 

 

 

 

[3] IMPLEMENTATION APPROACH 

 

Here the input is taken from the child in the form of audio. The raw audio data is converted into 

data that can be read by the system. The preprocessed data is then given as the input to the 

algorithm. A few algorithms such as Naive Bayes, SVM, and Random Forest Algorithm were 

taken into consideration on the basis of a few parameters that included data size, time taken to 

give out the results, accuracy of the result. However after applying the test data on the 

following algorithms Random Forest proved to be the most efficient algorithm among the rest 

[11]. The predicted class is in the form of a real number.  

 

 

 
Figure: 2. Predicted Values of Class P 

 

Various thresholds such as low, medium and high constitute the various classes. Each class 

consists of a range of numbers. The result is calculated taking into consideration the response 

time i.e. the time taken by the child to give out the answer, the pitch of the voice, the frequency 

of the voice, the energy level in the voice and finally the answer to the question. On the basis of 

the above parameters the appropriate value is given out which is nothing but the rating of the 

answer given by the child in the form of a real number. The answer is then matched with the 
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different thresholds and the class is predicted. Based on the predicted class the next question is 

fired by the system. Low threshold indicates that the child’s answer rating is not enough for the 

current level of difficulty so the difficulty is reduced for the next question. Medium threshold 

indicates that the answer rating is just enough for the child to fit in or cope up with the current 

level of difficulty. This shows stagnant growth with little or no improvement. And high 

threshold indicates that the child is learning and improving successfully and the difficulty level 

of the next questions to be fired can be increased. The following figure shows the predicted 

values of class P based on the attributes A-O with 20000 records. 

 

 

The following figure shows the error rate of the decision trees. The x co-ordinate is the number 

of trees while the y co-ordinate shows the error.    

 
 

Figure: 3. Error Rate of Decision Trees 

 

 

[4] CONCLUSION 
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The previous systems available for autistic children were unreliable, not cost efficient and there 

was no analysis of learning of the child. Even the learning approaches used by the previous 

systems such as naïve bayes, SVM, decision trees were not efficient. Naive Bayes provide 

accurate results only for a specific datasets .Same follows for SVM and decision trees which 

require lot of time for training. Our system overcomes all these drawbacks.  It is build using 

open source tools which makes it cost efficient and it also does an analysis of the child’s 

learning and adapts itself according to its learning. Use of random forest algorithm gives minute 

error rates and provides efficient results for all data sets. 
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