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Abstract— This paper discussed on design and development 
of electronic device by using warning system for visually 
impaired person usage which is called ‘MY 2nd EYE’. This 
electronic device is designed to support and help the visually 
impaired person around this world to have their own confident in 
order to travel from one place to another place.  This project is 
about developing of warning system by using a vibration motor 
as a warning device via microcontroller that received input from 
distance measurement sensor when detecting obstacle. The 
vibration motor is a best solution to warn the blind person 
because it uses touch sense of human when the system is run. In 
this system, there are four pieces of vibration motor are mounted 
to the gloves at different locations. Each location will have its own 
function that show different direction such as front, left, right 
and down. In this project, the effectiveness of the system gives 
command the direction of obstacle existence is very important 
and have been confirmed through simulation and experiment. 
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I.  INTRODUCTION  
In early 2010, the Organization of the United Nations (UN) 

has been released the statistic that people with disabilities 
(PWDs) in the world are ten percent of the total 
population. Therefore, 80 percent of the disabled are located in 
developing countries from the calculated number. In addition, 
instead of Malaysia has a population of about 28 million 
people, the number of disabled persons in Malaysia is 
estimated at 2.8 million people. However, the numbers of 
people with disabilities which are registered with the Social 
Welfare Department (JKM) are only about 280 thousand 
people which are 12 percent of the estimated population of the 
disabled in our country [1]. This total number does not reflect 
to the real situation of disabled people in this country. Most of 
the disabled are ignored by the government, which they need 
not be considered.  

The disabled should be given priority, but in the context of 
Malaysia, disabled people are not advanced, but often ignored. 
Malaysia has signed the Convention on the Rights of Disabled 
Association of the United Nations, but the rights of disabled 
persons are not granted equally. The convention guarantees 
that the disabled enjoy equal opportunities with those efforts 
as well as full and effective participation in society in all 
aspects of life - accessibility, mobility, health, education, 

employment, rehabilitation and participation in the political, 
economic and socio-cultural.   

On the other hand, the disable person can be categorized in 
some classes such as deaf, blind, physically disability and etc. 
However, almost of disabilities who always involved in great 
danger is visually impaired person. Recent years, almost of the 
visually impaired man usually use white cane to travel from 
one place to another place. However, the one of the major 
problem by using white cane is the difficult to determine 
where the locations of obstacle are existed. Additionally, the 
disadvantage of the white cane is the obstacles can be detected 
only by contact. This problem will expose the users to danger 
situation when the blind man is very close to obstacles [3]. 
Hence, there are a lot of researches that have been actively 
researched is a supporting device for blind people. The 
machines that have been researched are electronic travel aids 
(ETAs), mobile robots, wearable travel aids, e.g. NavBelt, and 
guide canes and Robotic-cane [3-11]. Portability of guide cane 
type is the main advantage.   

However, the decision maker of the system is a controller 
which controls the motor at the wheel to turn or go straight for 
researched machines. Consequently, it will give hidden 
damage to the user’s brain where their brain cannot actively 
use as decision maker. The main requirements of the assistive 
device for visually impaired person are safety, practicability, 
portability and convenience. Safety is the basic requirement to 
judge whether an assistive device is reliable or not. The most 
important task for the visually impaired persons is to gain 
information on the circumstances of the road and the location 
of obstacle. By using the collected information, the visually 
impaired person needs to arrive at their destinations avoiding 
unexpected obstacles.  

In this paper, the assistive device for visually impaired 
person is described. The assistive device called MY 2nd EYE 
which replaces the eye of visually impaired person and not 
their brain. In addition, the warning system will assist them to 
predict the location of obstacles by using distance 
measurement sensor. Then, when the obstacles are detected 
(by distance sensor), the warning signal will be given 
immediately to the visually impaired person through vibration 
motor [9] directly to the user’s hand skin with the suitable 
strength via microcontroller. Therefore, it will help the 
visually impaired person to change the path or direction 
without collide with obstacles thus saving time and reduce the 
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risk of accidents. The effectiveness of this pro
also evaluated in this paper. 
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III. PROPOSED WARNING SYSTEM 

A. Vibration system 
For the proposed warning system, the vibration type system 

is the best solution as a warning system for the blind person 
because it applied the touch sense of human as medium of 
communication between device and human when the system is 
run.  The human’s sense of touch is the very suitable sense for 
blind person to know the circumstances around because it gives 
direct connection to the user. Technically, four pieces of 
vibration motor are mounted to the gloves at different location. 
Each location have its own function that show distance inputs 
(sensor) from different direction such as front, left, right and 
down which can be illustrated in Fig. 4. The obstacle’s distance 
is inputted to the controller and gives some command to 
vibration motor while obstacle is detected. This device is also 
designed with gloves that fixed on cane holder in order to 
reduce user’s burden. This design will help the user because 
they just need to wear the glove and walk as usual and no need 
special training.  

 

 
Figure 4. Location of vibration motor for warning system 

       The type of vibration motor which is used in the proposed 
warning system is flat coreless vibration motor that can be 
illustrated in Figure 5. The other specification of the motor is 
show in Table 1. The vibration motor is a good device because 
it uses the touch of sense as a warning system to warn the 
blind man. The ideas of this project same as concept of 
vibration system at mobile phone that use the vibration as a 
vibrator when the user uses a vibration mode. The need a fast 
response, long life-time, high performance vibration motors 
for a silent paging signal, contribute to applied this method as 
a warning system for blind man.  

 
Figure 5. Flat Coreless Vibration Motor 

TABLE 1 : SPECIFICATION OF VIBRATION MOTOR 

Specification  Value  

Voltage supply 2.7 – 3.3 V 

Rated speed 12000 rpm 

Rated current 100 mA 

Vibration amplitude 0.4 G 

Weight 0.7 g 

Dimension 8mm (Diameter) 

3.4mm (Length) 

From the table, the value of standard voltage is 3V and the 
operating voltage range is 2.7V-3.3V. The speed of vibration 
motor is controlled by Pulse Width Modulation (PWM) on 
PIC16F877A at controller. The vibration motor is one type of 
DC Motor and need a motor diver to control the motor. In this 
system, the IC type H-bridge motor driver is used in order to 
drive the vibration motor successfully. 

 

B. Simulation  
The proposed warning system uses the PIC microcontroller 

made by Microchip as a main controller to control the system. 
The integrated chip (IC) that use is PIC16F877A and all the 
programming made is compiling to PIC16F877A by using PIC 
burner. The program is simulating at microcontroller software 
(MikroC) and the Proteus 7 software is chosen to simulate the 
program. First at all, the program is made to give a pulse “on” 
and “off” of the motor without receive data from input. Then 
the program will test based on the simulation at Proteus 7 
software.  

 
 

Figure 6. Simulation program by using Proteus 
 

After the simulation phase, the second step is proceeding 
by using signal/pulse generator as input. The signal and pulse 
generator is used as an input from sensor and the result is 
determined. The strength of vibration motor is depending on 
value of Pulse Width Modulation (PWM) in order to give a 
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different speed at different distance of obstacles. The motor is 
run and the result is determined by using oscilloscope. Next, 
the real programming that receives an input from distance 
measurement is build after the design of prototype is done. 
The programming is needed to merge with the distance 
measurement from the other parts to get the input data. Figure 
6 shows the simulation program which is designed to evaluate 
the validity of the proposed experimental setup. 

 

IV. EXPERIMENTAL RESULT  
In order to evaluate the effectiveness the proposed warning 

system which has been developed in MY 2nd EYE device, the 
simulation program by using Proteus is designed. From the 
figure, the design use PIC16F877A as a PIC controller, the 
L298 as DC motor driver and four pieces of DC motor as 
vibration motor. Each of the DC motor is set at 3V operating 
voltage with the supply for 12V DC for motor driver. Before 
start the simulation, the programming is compiled to the PIC 
at the first. Then, the simulation is run. As consequences, the 
result shows each 200ms the motor can be run effectively. The 
motor run 200ms while delay from run to stop and from the 
first motor stop to second motor run. Besides, the experiment 
by using the same as simulation program also conducted to 
evaluate the validity of proposed warning system on the real 
developed MY 2nd EYE system.  

Consequently, the vibration motor is activated while 
detecting the obstacle at front, right, and left and down. The 
warning system by using vibration motor is very effective to 
realize on this assistive device for visually impaired person. 
The vibration motor is a good device to give fast responses; 
long time performance and safe to use without have a high risk 
of health problem. The speed of the vibration motor can be 
control by set up the value of Pulse Width Modulation at the 
programming. The different voltage is used to give a different 
strength to the user with different distance of obstacles. The 
flat coreless vibration motor is use in the developed MY 2nd 
EYE because it has a small diameter and the operating voltage 
is suitable for human being. Microcontroller is use to make a 
complete programming and then is simulate at the Proteus. 
The distance between each vibration motor embedded at the 
glove must be far enough to avoid the user become confuse 
with the signal given. The best strength advantages by using 
the vibration is determined by conducting survey and get the 
feedback from the user. The designed glove is attached to the 
holder to make the system is more user friendly and not giving 
any troubles to the blind man. The project is low cost project 
with using the cheap but effective component like vibration 
motor and glove because most blind men belong to lower 
income group.  

 

V. CONCLUSIONS 
In this paper, we have designed and developed the assistive 

device for visually impaired person. In addition, we have 

conducted the simulation program by using Proteus and the 
experiments on proposed warning system for the developed 
MY 2nd EYE. Firstly, the designed simulation is effectively 
activated when each vibration motor run with synchronously. 
Besides, the effectiveness of this developed MY 2nd EYE also 
confirmed when the vibration motor at developed device are 
vibrated if the obstacles are detected. The vibration motor is 
vibrated according to the direction of obstacle which has been 
detected. 

In the future, the more advanced assistive device for 
visually impaired person which is using audio visual system 
and navigation system. In addition, more experiments will be 
conducted when the visually impaired person is using the 
device at crowded people such as supermarket and obstacle 
avoidance for high speed movement such as car or transport. 
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