s ‘)5\ O ‘J-“ Aﬁ\ﬂ(

Sudan University of Science and Technology

College of Engineering

Electronics Engineering School

Simulation of human prosthetic arm

A Research Submitted In Partial fulfillment for the Requirements of the

Degree of B.Sc. (Honors) in Electronics Engineering

Prepared By:

1. Alharith Abbas Elamin.

2. Aziz Mohammed Almogtaba.
3.Esra Hashim Ali.

4.Tagwa Mukhtar Mohammed.

Supervised:
Dr. AlaEldin Awouda

September 2014






i)

IS¢
sl pan sl all sy -
s Ja
(ﬁ 1] °
L2 #Z1
0
17 l¢ %
2 A=l b3
)

adaal) ) 3o

85 4"
Y — ;\‘).m:)(\ I PE™


http://www.hayah.cc/forum/t4061.html
http://www.hayah.cc/forum/t4061.html
http://www.hayah.cc/forum/t4061.html
http://www.hayah.cc/forum/t4061.html
http://www.hayah.cc/forum/t4061.html
http://www.hayah.cc/forum/t4061.html
http://www.hayah.cc/forum/t4061.html
http://www.hayah.cc/forum/t4061.html

Dedication

Dedication

For those whom inspired us to do this thesis, who are struggling life
to live it the way they want, not the way they can. To reach decent life to
themselves and others surrounding them, to those who don’t make
handicaps a factor of discrimination.

It is presented to all families, the true blessing from god into our lives. To
teachers and doctors who were the definition of beacons in our search for
knowledge. Sudan University of science and technology entire staff.

We expand our gratitude to the University of Medical Science and
Technology crew for their great help. Last but not least to the special person
who dedicated his time and knowledge to make this possible, the one and
only Dr. AlaEldin Awouda.



Acknowledgment

Acknowledgment

All praise due to Allah, the all mighty god, who spread his and

wisdom across the globe, all our thanks to our lord.

To the supervisor Dr. AlaEldin Awouda, the guider of our work, gave us his
trust in the knowledge and work, being determined and dedicated, helped

and motivated us, to reach this form.

To our parents, friends and families, those who pushed our goals till clarity,
supported to the limit for it to be, sometimes over pushed it just so we

succeed.



Abstract

Abstract

The human prosthetics is a major lack in our surrounding, while the
technical capabilities are capable for its availability. Thus a control system
for a prosthetic human arm that functions by mirroring the movements of an
existing arm is the aim of this project. An arm that reflects the other one to
make daily tasks easier for the amputees, with the capability of sensing
excess heat and force applied on it to offer protective reaction. This thesis
uses electrodes sensors to sense the different moves of the arm. The signals
from electrodes through a pickup circuit will be passed to microcontroller to
translate those signals to the motors. A programmed microcontroller is
used to control the behavior of the arm. Different sensors are used to sense
different physical signals such as temperature and force. According to the
signals from those sensors the microcontroller will control the arm. The
simulation for the system carried a fair degree of freedom for shoulder,
elbow and wrist joints, to simulate the mirroring of the movements. The
obtained result from the simulation is encouraged for more research in this

area.
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Chapter one Introduction.

1.1 Background

Arm loss is a tragic case and it happens for many reasons, illness war
or even accidents. Humans through history tried to reach a substitute to that

part to make the individual able to look or function similar to normal.

As the technology evolution the traditional arm is no longer enough and
below the needed tasks at capability limits, thus a modern function arm that
can work as a replace for the lost arm and do moves based on nerves bases,

which are to get the needed functionality on more of a natural form.

Prosthetics is part of the field of bio mechatronics, which aims to integrate
mechanical, electrical and biological systems. They are typically used to
replace appendages lost to injury, missing from birth, or to replace a
defective body part. Prosthetics are important to improve amputees’
lifestyles and in order to do so there have been many studies aimed at
allowing control over the prosthetic appendage. In this report we will look

at a myoelectric-controlled prosthetic hand.

The aim is to develop a prosthetic arm which can be controlled by signals
from a set of muscles in the body using EMG signal, the arm will have a
functional elbow, wrist and shoulder with two functions, the first function is
to simulate the other arm of the user and the second is to sense the excess

pressure and heat and make a reaction based on pre stored signals.
1.2 Problem Statement

The arm loss is a huge life changing experience, which makes life
harder for the individual and limits the level of self-independency of any

human, and as well may cause of harm or the inability to avoid danger. In
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general life, many simple tasks become impossible for the human to do,

such as lifting an object.

Old methods used a static prosthetic made of wood or metal, with evolution
new light and strong fabrics appeared, yet that all was just a regular looks

matter.

1.3  Proposed Solutions

To use myoelectric in designing an automatic control system and this

system will be controlled by a microcontroller.

With technology evolution new changes were added, the microcontrollers
and microcomputers are now available and with high performance range,
motors and sensors, the sensors are great key in the prosthetic evolution.
The ability of having a prosthetic arm that is able to function and to make
moves based on natural responses (more than forced), and this would make
a great help in the prosthetics evolution and it’s affectivity in the daily life

of humanity.
1.4 Research Aims and Objectives
Aims:

e To develop a hand that mirror’s the move of the existing other hand.

e To get the hand to be able to interrupt the mirroring function for

another robotic movement such as danger avoidance.
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Objectives:
e To proposed control system development.
e To simulate the proposed control system.
e To evaluate the proposed control system.

e To design the system.

1.5 Scope

This covers reading muscle signals and processing of this signal,
sensing, programming the microcontroller using specific code and

designing the arm using motors.
1.6 Methodology

The methodology used to accomplish the required objectives can be

divided into three phases or stages.

e First stage: sensing and reading EMG (electromyography) signal,
then amplify the signal so it can be readable by the micro-controller.

e Second stage: control the obtained signal from the first stage and the
sensors using micro-controller.

e Third stage: finalization of the stages, using the output of the

previous stage in the control of motors movement.
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1.7 Research Outlines

e Including this chapter the research includes another five :-

e Chapter two the literature reviews of the previous work and the
history of the development done in the project’s field, as well as the
used components main description.

e Chapter three provides detailed description of the microcontroller,
since it’s the main control of the system.

e Chapter four the design is described for the technical aspect.

e Chapter five illustrates the simulation and results gained out of the
project, as well explains the mechanism of operation.

e Chapter six the conclusion of the research and the recommendations

for the progress and enhancement of the research.



