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1. SCOPE OF PROJECT
In this chapter we will illustrate the problem that face the blind people
and the

solutions that are used now to solve these problems.

1.1, Introduction

At the beginning, we must remember that the eye-sight is godsend that b
given e

to us ,and from it, we can see the nature which we live in it, also it help
usin

more things we cannot count it like reading and walking and travelling
from place

to another place.(( all actions and reaction are depended on the eye
))...etc. So we

must present the help to the people who do not have this grace. Because
there are

many visually impaired or blind people around the world. These people
can not

deal with the environment they live in, they can not avoid any obstacles
in their

way until they crush or sense it, for examples holes, stairs and door.

In Yemen, There are a lot of blind people. Most of them do not have

assistance

devices. There are a lot of assistance tools which are used by blind
people in the

developed countries, but these assistance devices are not available in
the

t m— !
S [ L4




developing countries, Yemen is one of them, and we can say that it is
one of the
poorest countries. Our goal is to share in the solving this problem by:

Designing an instrument these which help these people, and alfow them

to deal

with their environment easier way.

1.2. Goals of project

As you know, any work must start with specific goals and objectives to
achieve this work. Therefore, to achieve our project we put the following
goals: :

A. Design a robotic mobility to help the blind and the visually impaired to
navigate efficiently.

B. Use the sonar technique to explore the obstacles by using ultrasound
transducers.

C. Design automatic avoiding system of obstacles.

D. Design manual directional scanning system.

E. Inter new technology to our country.

1.3. Tools Assistance For Blinds

Many visually impaired or blind people depend on some assistance
devices to

guide them in safe path; these devices are divided into two groups
Devices

Primitive Assistance (DPA) and Modern Technical Assistance (MTA).In -

__.r"l|
the
following we will merely try to illustrate the types of systems and

technologies

———is1




of
mentioning every individual technique.

1.3.1. Devices Primitive Assistance (DPA)
DPA are the first devices which the

visually impaired and blind people start

use it to help them to navigate their

round environment. They are very

simple tools which depend on the human
skills and abilities. These tools are white

cane and guide dogs. '

Figure1.1: blind use White Cane
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WhiteCane

Is the most successful and widely used travel aid for the blind. This

purely

mechanical device is used to detect obstacles on the ground, uneven

surfaces,

holes, steps, and other hazards.

Advantages:

1. Detect obstacles on ground,

uneven surfaces, and other

hazards.

2. It is inexpensive and available.

3. Lightweight and small.

4. It can be folded and slipped into packet.

Disadvantages:

1. Need to trained the users on less one
hundred hours

2. White Cane requires the user to actively
scan the small area ahead of him/her.

3. White Cane cannot detect obstacles
beyond its reach of 1-2m

4. The obstacles can be detected only by

contact.
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Guide Dogs

Guide Dogs are very capable guides for the blind

people, but they require extensive training.

Advantages:

1. Take initiative (intelligent disobedience).

2. Batteries don't die.

Disadvantages:

1. High cost.

2. They are useful only in more five years.

3. Many blind and visually impaired people are elderly and find difficult

to care appropriately for another living being.

1.3.2. Modern Technical Assistance (MTA)
There are several techniques used to perform assistance instruments.

We will
illustrate the modern techniques in the following:

( 3 A. Infrared Obstacle Locator(IOL)
s technology use light waves ( invisible to the human eye ) to detect an

obstacle
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and provide feedback as to the obstacle’s approximate location and
distance from

the user. The infrared obstacle locator used to design the several)
devices which

Hand Guide

This device is approximately the size of small torch, and is
recommended to be |

used in conjunction with traditional cane. It uses infrared sensors to
detect objects

within 1.2m, and offers an audio mode that uses pitch variation, or
vibration mode

that quietly uses vibration variation, as well as long battery life with easy
battery

access. See figure 1.3

B. Ultrasonic Obstacle Locator

Is the technology that depend on send ultrasonic wave (the human can
not hear it)

to scan around environment and benefit from return echo that carry
information

about distance obstacle.
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C. Ultrasonic Obstacle Locator

Is the technology that depend on send ultrasonic wave (the human can
not hear it)
to scan around environment and benefit from return echo that carry

information

about distance obstacle. b
L
}: Y It is common use in modern assistance devices to guide and help blind ~

3 people,

because it has a lot of features in distributed and detection environment.
These

devices for example, NavBelt, Sonic Pathfinder, UltraCane...etc. In
following, we

illustrate some of these devices.

Sonic Pathfinder

Described as a secondary mobility aid for use by people with vision
impairment,

the Sonic Pathfinder is a head-mounted pulse-echo sonar

system controlled by a microcomputer. The five ultra-sonic transducers
which are

mounted on the head-band comprise three

receivers, one pointing left, one right and one straight ahead, and two

transmitters.

The two transmitters are angled so as to cover the user's pathway with
ultrasonic e
energy. See figure1.4. Echoes from objects lying within this pathway are

caught

by the three receiving transducers and this information is processed by

the onboard
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computer. The output of the device is fed to one or other of the two ear

pieces depending on whether the object is on the left or the right of the

user or to

both ear pieces if the object lies directly in the travel path.

Figure1.3: Hand Guide device (sample of infrared
locator). b
I~ u
( 3&* '
UltraCane

The UltraCane is based on a traditional white cane, but it uses
"echolocation" to

emit ultrasonic waves that reflect from objects in its path and echo back
to the

cane. It feeds that information through to the buttons on the handle,
indicating to a

user how far away the object is, and whether it is in front or at head
height. See

figure1.5 . This gives users more knowledge about their environment,

and enables =)
them to make decisions much more quickly than is possible with an G
ordinary

white
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1.4Now we will discuss the blind Guide deveicl and improvement.
1.4.1Introduction

Life is very difficult when you cannot see anything around you, just can
see darkness'

also, the most difficult is when cannot see the danger which may face
you. This is one

of the hardest missions for blind people in their lives However, blind
people cannot

practice usual activities as normal people. For that, we got an idea which
is to build a

device which may help people who cannot see.

In addition, it is our duty to give a hand for people who really need help.
So, we decided to build and improve this device to make blind people
feel Happy and

live easy. Now, blind people can only depend on their selves and no
need for help

anymore. with this device, blind people can keep on going without fears.
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