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Design and Implementation of Neurofeedback Intervention System Based on Unity

HE Yan and ZHANG Chen-yang

School of Communications and Information Engineering, Xi’an University of Posts & Telecommunications, Xi’an 710121 ,China

Abstract The plastic brain represents its cognition recovery capability from injury,and neurofeedback training can improve this
recovery process efficiently. Due to the side effects including drug resistance,neurofeedback-based brain rehabilitation training at-
tracts much attention recently in the field of brain research. As an effective treatment for clinical brain diseases such as autism and
attention deficit hyperactivity disorder, brain regulation and modulation can gradually restore its cognitive function through ad-
vanced cognitive task training. There are various kinds of individual cognitive training. In this paper,the Unity3D game engine is
applied to design and develop a neurofeedback therapy system which is called Speeding. Firstly, this system introduces the neural
feedback mechanism apart from traditional thinking training,and the difficulty of training will be adjusted timely according to the
condition detection of the brain,therefore it enhances the purpose and pertinence of brain training and then the training efficiency
could be improved. Secondly, this system adopts the map and gem props to carry out multi-task thinking training, which makes
the player pay closer attention so as to improve the training effect. By way of accomplishing the design of multiple scenarios cor-
responding to gradient training difficulties,this system enables improving the working condition of the brain as well as providing
technical support for the rehabilitation and treatment of the cerebral nervous system.
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Fig. 1 Neurofeedback training process
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Fig. 2 Game model and scenario construction
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Table 1

Scene switching

public void OnStartUI01 (string sceneName) {
Application. LoadLevel(sceneName) ;

}
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Fig.4 Main interface implementation
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Table 2 Feedback mechanism implementation

InvokeRepeating(“FeedBack”,10f,5f) ;
private void FeedBack(){
if(score>=2){
foreach(var o in wheel){
if(maxToque™> =400 & & maxToque<<450) {
maxBreak Toque=1450;
o. brakeTorque=maxBreak Toque;
Jelse if(maxToque > =450 &.&. maxToque<<500) {
maxBreak Toque=10003;
o. brakeTorque=maxBreak Toque;
Jelse if(maxToque=> =500 & & maxToque<<600) {
maxBreak Toque=15003;
o. brakeTorque=maxBreak Toque;
fmaxToque=maxToque—10;
o. motorTorque=maxToque;
} Invoke(“Release”,6) ;
Jelse if(score==0) MoreSpeed() ;
}
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Table 3 Ttem picking and result judgment

if Ccollision. collider. tag=="Gem"”) {
Destroy(collision. collider. gameObject) ; gem—++;
Jif(gem >=3) {
GameOverSuccess. SetActive(true) ;
AudioSource. PlayClipAtPoint(Win, transform. position) ;
}elsel
GameOverFailure. SetActive(true) ;

AudioSource. PlayClipAtPoint(Fail, transform. position) ;
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