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Abstract. This research is focus on application of hand-eye coordination of 
motion sensing for children with developmental disabilities. Based on the base 
technology of interactive technology, thereby bringing the children the 
experience of the interactive technology application. There are 2 
demonstrations on this research. The equipments are actually applied on 
children with developmental disabilities, the research focus on using low-cost 
equipment, then the relative activities will be easy follow for children. In this 
research, the devices relied upon user-friendly design, reducing the working 
load. The projector will be presented other children to participate and share 
interactive content, extended deep Tablet PC application. The aim of this study 
was to evaluate whether training via interactive effect enhances the motivation 
of CP children. These findings suggest that training of sense of hand-eye 
coordination could help to increase the motivation of training for children with 
different needs. 
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1 Introduction 

Cerebral palsy is a very common congenital or acquired disorder that causes 
coordination problems. It is important for medical professionals and patients to 
understand the different types in order to create the best symptom management and 
physical rehabilitation plans. The most common form of the disorder, comprising 
about 75 percent of all diagnosed cases. The defining characteristic of spastic cerebral 
palsy is unusually high tension in muscles, which makes it difficult or impossible to 
bend, relax, and control muscles. Children with cerebral palsy (CP) show alteration of 
perceptual and cognitive abilities in addition to motor and sensory deficits [1].The 
main purpose of the study is to develop new tools according to children with 
developmental disabilities requirements special for children with CP. This study focus 
on using interactive activities as a assistive process in their rehabilitation treatment. 
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Assistive technology is an interactive visual and auditory material which is basically 
intended to improve hand-eye coordination, increase attention duration, and decrease 
reaction time. Coordinated movements represent a distinct category of instrumental 
movements, which give to the subject the possibility to economize effort, motor 
action, in predictable situations (stereotypical)[2],hand-eye coordination is very 
important for children in cognition and action coordination. Interactive technology is 
a new interface on rehabilitation, for teaching purposes with a number of software 
features, offer children a wealth of information and promote the teaching of students 
in the classroom attention, abstract understanding of memory after school[3]. 
Computer games developed to improve hand-eye coordination require ability to use 
mouse or keyboard, and therefore are usually unsuitable for special education because 
many of disabled individuals lack the capacity to use these kinds of computer 
peripherals[4]. Integration of visual and auditory feedback that get the more positive 
thinking about their motivation. Interactive whiteboard to promote the ability of 
understanding in the teaching materials, links the experience of learning 
styles[5].Disable children which prevent them from using base computer control 
devices, but custom made alternative devices always more expensive[6], one kind of 
solution is to explore the application of devices used in contemporary gaming 
technology[7], there are many studies about using wii remote in hand as a model is 
promising for integration into clinical and home-based rehabilitation exercise therapy 
systems[8],but the weight of the wii remote maybe too heavy to control for children 
with high tension in muscle. Infrared camera is generally used in tracking systems and 
this leads to costs often not affordable, particular, wii remote used as infrared 
cameras[9].Some research combined remote and infrared emitter to create low-cost 
interactive whiteboard[10], so that teachers enable to design teaching materials 
enhance the motivation of rehabilitation for children with developmental disabilities. 
The interactive technology focus on decrease the device weight and slow-speed 
interactive effect. Combined low-cost gear to create a cheaper device, the laptop 
could be controlled by the infrared emitter that functions much like click the left 
button of a mouse, The Nintendo wii remote is a compact, readily accessible position, 
orientation, and motion sensing technology with blue tooth wireless 
communication[11]. the application of a virtual interface and infrared light emitter is 
similar like make a mouse in the participant’s hand but enhance the application 
field[12]. In addition, children with developmental disabilities special CP with high 
tension in muscle always didn't have the ability to control the correct not only could 
taste new teaching method but also are impressed by them. Virtual interface design 
has an advantage in that the application is able to not only game but also on 
rehabilitation treatment. However, through the virtual interface and infrared emitter, 
the process becomes uncomplicated for the children; only operate the tool using the 
sense of tuition. 

2 Method 

In the past experiments indicated the children with developmental delay took the 
infrared emitter near the projective wall, they always face to the screen, the path from 
wii remote and infrared emitter could be interfere by their body, it is not a good 
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operate method for children with learning delay, specially most of children with CP 
could not stand by the wall, they always stand via upright stander or positioning 
chairs. This study want to used an intuition method, that the children face the screen 
and operate the interactive model by their body. Therefore, the first part of this study 
was improved for the devices, the subjects do not have to come to the wall is 
projected to operate the IR pen, but rather, against the participation of children in the 
wii remote, at the time during calibrated moment, the research consider the scope of 
the children's body could stretch as the operation of the virtual range. In this way, the 
projected image still on the walls, but the subjects can seat in a chair, holding a 
infrared emitter pen as a pc mouse in the learning process, just as Fig. 1. The purpose 
of this research is to help children with developmental disabilities have some 
opportunities enjoy happiness on their learning process. Assistive technology is a 
helpful method for learning, which has prominent influences on helping teachers 
explain difficult concepts, giving access to a huge range of examples and resources, 
and inducing pupils to engage in learning easily. This research showed appreciation 
with many experts who devote their technology about interactive whiteboards using 
the remote. Wii remote is a handheld device just like a television remote, a high-
resolution high speed IR camera and wireless Bluetooth connectivity, the camera is 
sensitive only to bright sources of infrared light emitter; tracked objects must emit a 
significant amount of near infrared light to be detected [13]. With infrared emitter and 
wii remote could be create an effect just like pc mouse, it’s a low-cost and custom-
made tool[14]. Therefore, the study is able to integrate the feedback of flash software 
and power point and to develop teaching materials for children with developmental 
disabilities. 

2.1 Hardware Set-Up(Virtual Space) 

Infrared emitter could be design to different tools for different needs, this study 
applied the modified tools to be body training tools for children with disabilities. 
Consider to make an intuitive operation that the participant could stand in front of the 
screen, the calibration method could be modify, this study set the remote toward the 
operator, the operator first create a virtual concept plane positioning operation in this 
area, the screen interactive effect. In this research, the virtual interface displays the 
function of infrared receiver. It is a simple tool for children to control the micro 
switch, and the teaching material could be modified for other courses. When the 
research set up the device in the classroom, the children with developmental 
disabilities only take an infrared pen behind the virtual interface could use the 
interactive effect. Participants could operate the system in an intuition method, and 
then the study could set infrared emitter in different tools from different teaching 
materials. Based on the requirement for children, the weight of the device that 
children hold is only a simple pen with micro switch. The display mode of this 
method is an intuitive learning tool.  
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Fig. 1. Hardware setup-virtual space 

2.2 Hardware Set-Up(Table Space) 

It's difficult to ask for children with cerebral to hold on a tool to train the muscular 
endurance, set remote on the top area of the operator's hand that could be put on the 
table , so that the sensing area in the user's hand can be touched, since the remote can 
track sources of infrared light emitter, so the research make a virtual interface, there is 
a virtual operate range, when the children press the micro switch in this area, the 
infrared emitter just like a mouse to control to system. Through infrared emitter, re 
mote could track the location of infrared emitter, so, the function of the infrared pen 
just like a pc mouse, the children with developmental disabilities could touch the 
board instead of a mouse as a controller, just as Fig. 2. 

 

 

Fig. 2. Hardware setup- table space 

2.3 Infrared Tool 

The devices included infrared emitter and a wii remote, the principle of infrared 
emitter en focus on 4 micro switches at 4 corners. when the child with cerebral palsy 
press the board, the board will emit infrared light, the remote will detect the signal. 
This kind of tools that design for those who could not control their body, there are 4 
micro-switches could control the infrared emitter, it was special designed for high 
tension in muscle problem, just as Fig3.  
  

 

Fig. 3. 4 micro-switches infrared tool 
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3 Case Study 

This 2 cases are custom made for children with cerebral palsy so as to increase their 
intention on rehabilitation treatment. Using virtual interface, infrared light emitter 
could make a simple interactive interface design, which is able to increase the 
applicative field on rehabilitation process. there are 2 cases demonstrate on this study. 
The research performed how to use the assistive tool, the child used intuition operate 
process. Case 1. The participant of case 1 is a boy. He is 13 years who's obstacle 
category belongs to moderate mental retardation, the tool is homemade infrared 
transmitter samurai sword. the power of his wrist is weaker than normal children, and 
his palm parts is always in involuntary tremor. Hand movements need a longer 
operating time, poor performance in finer finger movements. Assessed by 
occupational therapists in schools, it is recommended to strengthen the training of the 
students of the upper arm, and the arm strength, and force the proficiency to reduce 
barriers on hand tremor, this study provided an interactive game and test the 
operational flexibility of the student in the use of the sword-type infrared emitter; 
Observed from the test, he was the positive response of the tool, the intention and 
effect of hand-eye coordination, and control the use of appliances are also good, but 
there are some goal need enhance that is control of the direction and control and wrist 
forces. At the first step, this study use normal game, although this study setup the first 
level ,but it is also difficult for children because their high tension in muscle, so we 
redesign the program, the content is using the participant's pictures as the material to 
design an interactive effect, at the beginning ,there are no figure show on the screen, 
this study put on an infrared emitter on his hand, ask for the participant try his best to 
move his hand, when he do that, we can see that he scratch part of the picture because 
he move his hand. Another participant is a girl who is 13 years ,Category obstacle for 
the multiple severe barriers (cerebral palsy),her limb belongs to involuntary high 
tension, the parts of neck, back and waist belongs to the low-tension. Therefore, the 
student use positioning wheelchair in the classroom class, she only can wave her left 
hand, her left palm also belongs to high tension, she only control herself better part is 
the index finger. There was a special table boarding the classroom, she could only 
operate a small range that almost 20 * 20 cm2 ,it's difficult for her to control herself to 
touch the 4 corner of the table. In this event, we used the upright stander to help the 
student could stand in an fix area, the self-made infrared emitter sword maybe suit  
obstacle category belongs to moderate mental retardation but it's too heavy to student 
with cerebral palsy, we also observe that the speed of the game content is too fast to 
control for participant 2. 

 

Fig. 4. CP child tried interactive rehabilitation via upright stander 
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Using virtual interface on the ground and table and infrared light emitter like a 
board could make a simple interactive design, which is able to increase the applicative 
field. there are 2 cases demonstrate on this study. The research performed how to use 
the assistive tool, the child was asked for to push the board by their hand or foot. 
When she press the micro switch on the board of the infrared pen, the user could 
heard the reflections that the picture show. The research performed how to use the 
assistive tool, the child was asked for to push the board by their hand or foot. When 
she press the micro switch on the board of the infrared pen, the user could heard the 
reflections that the picture show. In this case, she sat on a wheelchair, and assist with 
a positioning cushions provide the better seating solution whether the need is for 
upper body support, lower body support, this positioning options are available which 
extend usefulness to almost any situation. This positioning chairs encourage sitting 
skills while the child is participating in other activities. Proper seating allows children 
to participate with peers at eye level but not allow her to operate the normal 
whiteboard or interactive white board. the relative infrared tools on the table, so the 
participant easy to push them, set the infrared emitter on the virtual interface range, 
when the girl push the board with micro switch of the infrared emitter, just like she 
operate the left button of a mouse. Case 2 is one kind of teaching materials for child 
with cerebral palsy, the research put on 4 interactive tools before the participant could 
touch them, and set up the relative sound as feedback. we want to enhance the stretch 
ability of the hand, so we arrange the 4 boards on a large range, when the girl push the 
board, she could hear the relative sound, and she know she could control the situation 
by herself, in this Fig. 5, the study remove 2 interactive board and set 2 interactive 
boards at the far position to train her hand strength. The case is not only a custom-
made teaching materials design but also a real-time feedback. Fig. 2. shows the 
pictures in the experimental process. This case focuses on using low-cost assistive 
technology could make interactive effect, child with cerebral palsy could do the 
rehabilitation by a interesting method. By this way, children to train their body active 
ability by virtual interface design with interaction. 
 

 

Fig. 5. CP child tried interactive rehabilitation via virtual table 

4 Conclusion 

Just as the application of low cost and custom-made interactive technology, the 
emphasis is focus on the application of rehabilitation, it's the sensor from the infrared 
emitter could transmit the signals to the wii remote then at the same time connect to 
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the computer. Because resource class don't have enough resource, and the children 
need different help, so this study combine some tools to make it. The main purpose is 
to instruct children in the application of physical activities. There will be more 
application on the field of interface, because the interface design focus on easy 
operate and easy use, moreover ,the interface design provide not only real-time 
feedbacks but also lower price could overcome the high tension in muscle. It is real 
and quite assistance to design interactive teaching materials for parents, resource 
teacher and physical therapist. Based on the fundamentals of making the operating 
interface simpler and burden-free. Some games are very interesting but the original 
design for normal person, so they t consider how difficult of the game and always 
design different level for users, sometime we can use the basic level for children with 
CP, but we also consider the high tension of muscle, if the children with high tension 
in muscle, the designer could redesign the content to fit the children. There are many 
interactive games just Fruit Ninja game could be redesign for children with physical 
disabilities, and consider the equipment on hand to redesign a system for children 
with physical disabilities just as the high tension in muscle. In terms of the hardware, 
the infrared emitter is modified to different type that children could be have high 
interested to be used, so that the projected images are interactive in real-time. 
Furthermore, the introduction of interactive, assistive technology also facilitates the 
children’s rehabilitation. When help children with physical disabilities to do the 
regular rehabilitation, the interactive material is modified according to their needs. 
The development of the study may cater to more children with diverse needs;. The 
development of digitization possesses high potential; as far as children are concerned, 
not only is the application of digital content refreshing, since the rehabilitation 
materials emphasize methods such as interaction and coordination, children will 
become more interested while training their body coordination, which in turn 
generates a sense of accomplishment. Therefore, the development of interactive 
interface to assist the children’s rehabilitation is a direction of thinking and execution. 
This study let the content present on the wall or floor via wii remote, so that the 
operator does not have to focus on the screen but in a more intuitive way to let the 
limb movement. To create activation of the teaching content , and by the process of 
the game into the technology of interactive technology. Therefore, throughout the 
process, children with high tension also could participant some kind of interactive 
effect, not only on the rehabilitation process but also could enhance their self 
confidence. 
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