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Abstract - A new biofeedback computer-aided 
biofeedback training system for cognitive rehabilitation in 
cerebral palsy was developed. It was very difficult for 
cerebral palsied children to handle entirely in the cognitive 
rehabilitation protocol. So, in this study, biofeedback 
training including light, sound, color images and other 
special functions can induce cerebral palsied children 
interested in the rehabilitation protocol. Specially, 
cognitive training is very much important to cerebral palsy 
which may make the decision of their futures. The 
purposes of this study are: (1 )  to develop a computer-based 
and low cost biofeedback (visual, audio) training system 
for cognitive rehabilitation. (2) to improve the reaction 
time and cognitive abilities of cerebral palsied children. 
At first, the system was tested by twenty normal children to 
make sure the system basic functions and could work 
normally. Then, it will apply to cerebral palsied children 
for future clinical investigation. 
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Introduction 

Materials and Methods 

Subjects 

In the pilot study, twelve subjects (all boys, age 7-12 
years) were selected to make sure the system function 
could work normally. 

Instrumentation 

The new developed system was made of a host 
computer to control all functions, including output 
biofeedback signals (sound, light and color images) and 
each type of training mode to cerebral palsy. The system 
configuration is shown in figure.1. The main training 
modes of the system as following and is shown in figure.2: 

(a) Hand function control mode 
(b) Cognitive training mode 

1. Numeral test 
2. Fruit images test 
3. Cartoon animal images test 
4. Actual animal images test 

Computer-aided and biofeedback training systems 
have been widely used in rehabilitation for the passed 
years[ 1-51. 

Human learning begins from new born. 
Consequently, the earlier the cognitive training, the more 
plasticity in learning. Although every children have the 
rights to develop appropriately, but there is limitation in 
preschool education for children with disabilities (e.g. strict 
criteria in cases assortment, insufficient case number). 
Hence, most children with disabilities have no chance to be 
educated. At present, there is no cognitive educational 
system for cerebral palsy in most countries, specially, in 
Taiwan. So, it is desired to develop a cognitive training 
with Chinese system, and it is very important and emergent 
to integrate the early cognitive training in rehabilitation. 
Therefore, in this study, will develop the biofeedback 
(visual and audio) rehabilitation system for children and 
the other children with disabilities, specially hand 
dysfunction. Using this system, the children with 
disabilities cannot lose their opportunity to leam. 
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Figure.1 The configuration of the cognitive training system 
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Figure.2 The functions of the cognitive training system 

In the hand function test, triangle, circular and 
square were included, each shape with a width 1 centimeter 
(cm). Children can use mouse to control the cursor on the 
screen, when the cursor maintain in the range of the width 
of 1 cm of the shape, then the cartoon music was continued, 
otherwise, stop the music and a alarm bell were sounded 
and lighted. 

In cognitive training mode, a special keyboard was 
designed. All keys were made of special switches which 
contained a light bulb. There were four different tests 
were included. In each test contained sequencing and 
random arranging test, and the general mode and enhanced 
mode were included, respectively. For general test, the 
screen shown the numbers from 0 to 9 of images step by 
stcp. I f  the key you pressed is the same as shown in the 
scrccii tlicti ii Iiitppy inusic will sound to you, otlicrwisc, 
some encourage words displayed and sounded. For 
enhancement test, the operation step us the same, but when 
the numbers or images were shown in the screen, the light 
bulb of relative key will turn on to induce cerebral palsy 
children to pressed the key. In this test, also can say to 
learning mode. 

Results 

In the pilot study test, the system functions reach to 
100% correction in all tests. It proved the system could 
work normally. And the clinical assessment will begin to 
cerebral palsied children. 

Conclusion and Discussion 

combination of training and learning, not only cognitive 
training. For advantage application which could be used 
to hand functions training of hemiplegic patients. So, the 
new developed computer-aided cognitive training system 
through biofeedback has a great potential in rehabilitation. 
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