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Motion Study of Treatment Robot for Autistic Children Using

Speech Data Classification Based on Artificial Neural Network
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Abstract

Currently, the prevalence of autism spectrum disorders in children is reported to be higher and shows various types
of disorders. In particular, they are having difficulty in communication due to communication impairment in the area of
social communication and need to be improved through training. Thus, this study proposes a method of acquiring voice
information through a microphone mounted on a robot designed through preliminary research and using this information
to make intelligent motions. An ANN(Artificial Neural Network) was used to classify the speech data into robot motions,
and we tried to improve the accuracy by combining the Recurrent Neural Network based on Convolutional Neural
Network. The preprocessing of input speech data was analyzed using MFCC(Mel-Frequency Cepstral Coefficient), and
the motion of the robot was estimated using various data normalization and neural network optimization techniques. In
addition, the designed ANN showed a high accuracy by conducting an experiment comparing the accuracy with the
existing architecture and the method of human intervention. In order to design robot motions with higher accuracy in the
future and to apply them in the treatment and education environment of children with autism.
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Table 1. Robot representative actions.

21 229 UE X
. .. Related
A P
ction Description Hardware urpose
Pleasure Wave forelegs up | Touch, codec, Positive action
and down. motors
Wave forelegs and | Touch, codec, Improper
Sadness . . .
neck side by side. motors action
o Wave right foreleg Sound.touch, .Strong
Irritation | up and down, and improper
. codec, motors .
move neck right. action.
Wave ears left and Ultrasonic, .
Eye- . Emotion
contact right, operate neck | touch, codec, exchange
toward child. motors =
Strong
Release the torques | Gyro, codec, .
Fall improper
and play sound. motors .
action
Operate each foreleg | Touch, Gyro, |Strong emotion
Hug .
to outside codec, motors exchange
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