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Abstract 

Objective Pakistan is a developing country and strive to provide cost effective solutions for 

rehabilitation and aid of visionless individuals with innovative technologies. The purpose of this 

study is to design and study the blind stick prototype implanted with modern technology. 

Method Its significant characteristics is embedded photo-electric sensor that uses diffuse-

reflective scanning to sense hindrance and feedback it to the high quality buzzer which can be 

heard easily furthermore it operates by only rechargeable 9V battery. This will enable the blind 

individuals to sense and detect the obstacle from 5mm to 127 mm distance with simplicity. 

Result This prototype was used by a blind person in hall with obstacles. Results were 

tremendous and promising as the blind individual crossed the hall without tripping even a single 

time. Conclusion It is portable, light weight, user friendly and extremely cost effective that is 

4.77$ (500 Pakistan Rupees) only. It can be used not only in Pakistan but in other least 

developed countries as well. Blind as well as partially blind person can use it for walking in 

designated place independently.  
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Introduction 

A study from the Department for 

International Development (DFID) in 2000 

reported that “as many as 50% of disabilities 

are preventable”. As many of the causes of 

impairments are preventable, community 

development organizations in developing 

countries initiate community-based 

programs to provide basic prevention and 

rehabilitation services for persons with 

disabilities in a “low-cost, but highly 

accessible manner”1. The objective of 

rehabilitation is to reduce the impact of 

disabling conditions and to enable persons 

with disabilities to achieve equal 

opportunity and full participation in 

community development activities1. 

Consistent with this objective, disability 

specialists in the West developed different 

rehabilitation models to provide basic 

prevention and rehabilitation services for 

persons with disabilities.  

 

In developing countries, most persons with 

disabilities who live in rural areas cannot 

afford institutional care, and ultimately do 

not have access to its services as well as 

government has limited resources to catering 

services for persons with disabilities. 

Number of privately owned institutional 

care and rehabilitation services for persons 

with disabilities are also available in urban 

areas only, more over they use modern 

technologies and therefore services are 

expensive2.  

 

Since centuries, mobility has been the 

provocative issue for blind people or 

partially sighted people. Everybody 

including blind people needs to move. 
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Therefore, Blinds since old ages have been 

using walking stick for their mobility 

purpose. In addition, some of them are also 

using guide-dog as well. About 90% of the 

blind cannot travel independently; 7% use a 

white cane; 3% could use a Guide dog but 

only about half of them choose to use a 

guide dog due to the burden of the Caring 

for it3. Hence there are some limitations with 

such devices as they are not much efficient. 

With the advancement of technology, 

several prototypes have been developed for 

blind assistance. They are usually known as 

blind stick. Proposing cost effective and user 

friendly blind stick prototype which uses 

diffuse reflective technique also known as 

“diffuse scanning”. 

 

Methodology 

Significant components used are IR emitter, 

IR receiver, potentiometer and amplifier to 

form prime photo-electric sensor. Along 

with it DC battery, power switch and buzzer 

are connected in a blind stick.  

 

Photoelectric sensor 

A photoelectric sensor is a device used to 

detect the distance, absence or presence of 

an object by using a light transmitter and a 

photoelectric receiver. A photoelectric 

element can convert light signals into 

electrical signals using Photoelectric Effect. 

There are many advantages of using a photo 

electric sensor such as quick response, 

simple structure, convenient to use, ability to 

detect signal without contact and high 

reliability4. There are factors by which 

detection of target varies. It includes type of 

sensors, the nature of light and method. 

 

Photoelectric Diffused Mode 

It is also called diffused proximity sensing 

mode. It is the detection of the sensor’s own 

transmitted light as reflected from the target 

object’s diffusely reflecting surface as 

shown in fig 1. These sensors are intended 

for direct detection of an object rather than 

indirect detection via beam blocking. The 

advantage is that they can therefore be used 

without need for a reflector or detector on 

the other side of the target object. Both 

source and detector are on the same side of 

the object, mounted side by side, usually in 

same photoelectric housing5. In diffuse 

scanning, transmitter emits light that strikes 

the object and then reflects the light at 

random angles. A number of the reflected 

light comes back to the receiver, and 

detection of the target is achieved.  The 

transmitter and receiver is placed 

perpendicular to the target. Casing and 

positioning is very important. Both 

transmitter and receiver should be adjusted 

as well as enclosed in black plastic box to 

avoid surrounding reflections as shown in 

fig 1. Both of these factors play important 

role and aid in proper detection of an 

obstacle. 

 

Other Features 

The key feature of blind stick is the 

implantation of photo-electric sensor that 

sensed the distance from hurdle using 

diffuse-scanning method. It is portable, cost 

effective, light weight and operates by only 

9V battery. This will direct the blind person 

to the available path. However, the output 

will be in the form of high quality buzzer 

which the blind person can hear 

comfortably.  

This model is available with following 

features: 

 On/Off Switch 

 Photo-Sensor 

 Limited range 

 Rechargeable/ Changeable 9V DC 

battery 

 Light Weight 

 Device Working 
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Figure 1: Diffuse reflective method 

 

Figure 2: Device Working 

 

Device Working 

This model employs DC nine volts’ battery, 

a switch is connected between the batteries 

and photo-electric sensor. Switch can be 

turn on while using and turn off when not 

using the stick. 

 

IR LED is used as IR transmitter that emits 

and photodiode used as IR receiver that 

detects the infrared light. An amplifier is 

used here as a voltage comparator and the 

potentiometer is used for adjustment in the 

sensing range according to the conditions 

and requirement.  

 

When the emitted light of IR LED hits an 

object and reflected back to the photodiode 

its resistance drops to low value causing a 

greater voltage flow as compare to voltage 

threshold of amplifier.  As a result, the 

sensor activates the buzzer and an audio 

output enables a blind person to recognize 

the obstacle. 
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Physical description of E-smart blind stick 

Stick Color Black 

Sensor Range 127mm (5 inches) 

Length 40 Inches 

Weight 250g 

 

Experiment 

Through the experiment, we anticipated to 

identify how well users performed a 

navigation task with both a white cane and 

prototype to evaluate the objective utility 

and effectiveness. The test was conducted in 

a hall to simulate real-world conditions; 

many of the obstacles were placed in there 

randomly. Obstacles were of different shape 

and materials which include hard and soft 

materials. A blind person was first allowed 

to walk in the room for few minutes with his 

traditional blind stick. Then he was 

explained about prototype and was asked to 

take a trial by roaming in hall loaded with 

obstacle. 

 

Results 

Results were tremendous and promising as 

the blind individual crossed the hall without 

tripping even a single time. While walking 

with traditional white cane, He frequently 

collided with the objects. Subject described 

that while using the traditional cane he 

senses the obstacles and hindrances after 

reaching near it and sometimes stumbled 

upon the objects. After using the prototype, 

he showed positive response. He expressed 

that he walked very easily because the 

prototype warned him when he reached the 

nearby object. It aided him to change his 

path and check clearance of path by placing 

a blind stick at each step. 

 

Discussion 

Poor overall health conditions, poverty and 

malnutrition are major factors resulting in 

higher rates of disability in many developing 

countries2,1writes that the “most common 

causes of childhood disability in these 

countries are malnutrition of pregnant 

mother and child, injuries before and during 

birth, exposure to toxic substances and 

infectious diseases” 5.  

 

A large number of children in developing 

countries are born with a wide range of 

disabilities. This is due to lack of care and 

treatment at all levels. It is well-known that 

institutional rehabilitation services in less 

developed countries are insufficient as 

compared to the industrialized west. This 

leads to an increase in the number of persons 

with disabilities in developing countries2. 
 

The United Nations (UN) has estimated that 

5 percent of the world’s population has 

some sort of disabilities while WHO’s 

estimation is 10 percent7,8,9.  
 

Whatever the estimation is reported by 

national and international organizations, 

there is an immediate need for basic 

rehabilitation services for millions of 

persons with disabilities in less developed 

countries2. It is important to note that in 

these regions the number of persons with 

disabilities is increasing much faster than the 

annually added supply of rehabilitation 

services8. Instead, the inequality in the 

sharing of rehabilitation services in 

developing countries generates numerous 

challenges for persons with disabilities 

particularly those who live in poverty2. 
 

Recent research shows that persons with 

disabilities are systematically excluded from 

all development activities in many societies. 
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This, in turn, limits their rights and 

challenges their ability to fulfill their socio-

economic obligations10. 
 

It is now widely accepted that poverty and 

disability have reinforced each other and 

contributed to the increased vulnerability 

and exclusion of persons with disabilities11. 
 

Being aware of this situation, international 

development organizations and their interest 

groups have begun to realize that the needs 

and rights of persons with disabilities cannot 

be fully addressed unless the underlying 

causes of poverty are tackled1,2, quoted “the 

disability specialists have asserted that up to 

50 percent of some types of disabilities 

could be prevented by immunizations, 

environmental improvements and better 

overall health care” 12. The concept of 

prevention and rehabilitation in the 

developing world is viewed as significantly 

important because so many impairments can 

be avoided2. Several prototypes have been 

developed which incorporated different high 

end sensors and technologies. They are more 

efficient and reliable and having more 

features like GPS, GPRS and Android based 

system and headphones. But it significantly 

increases the cost of developing. Such 

devices are not affordable and economical 

for majority.  Proposed design not only fulfil 

its basic objective but have most significant 

feature-inexpensive and reasonable that is 

4.77$ (500 Pakistan Rupees) only. The 

overall device is ideal for blind individuals. 

When manufactured on large scale the price 

can reduce to approximate 200 Pakistani 

Rupees. It can be used not only in Pakistan 

but in other least developed countries as 

well. 
 

Conclusion 

The main purpose of this study is to design 

and study the blind stick prototype. From the 

tests carried out on its functions reveal that 

the developed prototype has achieved its 

objective efficiently. Results are tremendous 

and promising as the blind individual 

crossed the hall without tripping even a 

single time. It is portable, light weight, user 

friendly and extremely cost effective. It will 

help in rehabilitation of blind individuals not 

only in Pakistan but all around the world 

especially in poor and third world countries 

where resources and rehabilitation is quite 

limited to specific individuals. 
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