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Abstract:- The implementation of robotic wheel chair 
explores how technology can be assistive for individuals to 
communicate with the environment. It leads to more self-
reliant and independent life. This paper discussed about a 
project based on servo gripper attached to one end of the 
metal arm and angle is accomplished by using servo motor. 
The lead screw arrangement is used for smooth functioning 
of metal arm, which is driven by gear motor. Joy stick is used 
to achieve the movement of metal rod in both left and right 
direction, so that the object(tumbler) can be picked by using 
servo gripper in both directions respectively. A gear motor at 
the bottom enables the entire setup to move in left and right 
directions depending upon the movement of the joystick. This 
design was implemented to make multiple sclerosis patient 
to feel more comfortable because it is very safe and easy 
technology which does not meet any complicated algorithm 
or programs to perform the task. 
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INTRODUCTION 

Multiple sclerosis (MS)[2] is a potentially disabling disease 
of the brain and spinal cord (central nervous system)[5].In 
MS, the immune system attacks the protective sheath 
(myelin) that covers nerve fibers and causes 
communication problems between brain and the rest of the 
body[1]. Eventually, the disease can cause the nerves 
themselves to deteriorate or become permanently 
damaged[6].Signs and symptoms of MS vary widely and 
depend on the amount of nerve damage and which nerves 
are affected[5]. Some people with severe MS may lose the 
ability to walk independently, while others may experience 
long periods of remission without any new symptoms.[6] 

 

Figure 1 Demylinated sheath of MS patient 

Servo gripper, one of the most common appliances for 
lifting applications[8]. This paper is all about to support the 
multiple sclerosis[2] patient to survive independently. This 
project consists of three sections: mechanical, electrical and 
control section. All control actions are carried out by 
microcontroller. 

The objective of this project is to make the multiple 
sclerosis patient to survive independently. The outcome of 
the paper is to reduce the manual work and to make the 
patient to hold the cup without any human effort[12]. 

PROPOSED METHODOLOGY 

The proposed model consists of lead screw arrangement 
which is fitted with wheel chair. The holding and lifting 
applications is provided by using servo gripper. The lead 
screw arrangement is used for the constant movement of 
the arm to achieve upward and downward movement. The 
lead screw is driven by gear motor which is powered by 
battery(12v). Joystick is used inorder to rotate the arm 
towards left and right directions which can be 
accomplished by using gear motor, which is fixed at the 
bottom the control action is provided by PIC16F877A 
microcontroller to the gripper, gear motor, limit switches, 
joystick and servo motor. 
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BLOCK DIAGRAM OF THE PROPOSED SYSTEM 

 

Figure 2 Block Diagram for Lead Screw 

The Figure 2 shows the block diagram for lead screw 
arrangement. The power supply from battery is fed to the 
driver circuit, inorder to drive the gear motor which is 
fixed with lead screw. As a result lead screw movement 
takes place. The lead screw makes the rod to move up and 
down at constant speed.  

 

Figure 3 Block Diagram using Joystick 

The Figure 3 shows the block diagram using joystick. The 
Joystick is interfaced with pic16F877A microcontroller. 
Limit switches are used to move the rod arrangement 
within the allowable limits and movement of the entire 
model towards left and right direction for gripping the 
object. The bottom gear motor rotates the entire setup 
either towards left or right direction respectively. The 
gripping, folding and tilting action is accomplished by using 
servo motor which is interfaced with microcontroller by 
using driver circuit. 

PROCESS DESCRIPTION 

MATERIAL REQUIREMENTS 

 The holding and lifting applications is provided by 
servo gripper(5v) 

 Upward and downward movement is attained by 
lead screw arrangement. 

 Metal rod movement is carried out by means of 
gear motor 

 Limit switches are used to move the metal rod 
within the range. 
 
 

DESIGN LAYOUT 

 

Figure 4 Design Layout 

The whole arrangement comprises of wheel chair to which 
metal rod is attached to one arm. At the end of metal rod 
servo gripper is welded for holding applications. On the 
other arm joy stick is used for arm movement in left and 
right directions. Lead screw arrangement is used to achieve 
arm movement at constant rate. 

CONTROLLER CIRCUIT DESCRIPTION 

The joystick is interfaced with the PIC16F877A 
microcontroller. The VRx pin is connected to 2nd pin(analog 
0) and VRy pin is connected to 3rd pin(analog 0).The limit 
switches are connected from RB0 to RB6 to limit the rod 
movement and movement of the model towards left and 
right direction which is accomplished by gear motor. The 
gear motor which is fixed with leadscrew is powered by 
battery. MOSFET is used along with bottom gear motor 
inorder to control its speed. The servo motor which is used 
for folding, gripping and tilting actions are interfaced with 
the microcontroller through driver circuit 

CONTROLLER CIRCUIT DIAGRAM 

 

Figure 5 Circuit Diagram 
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RESULTS AND DISCUSSION 

The holding movement is ensured through controlling the 
step by step rotation of the gripper. To achieve constant 
speed for arm movement lead screw arrangement is used. 
Joy stick is used inorder to lift the object(tumbler)in right 
and left directions.  

Table-1: Design analysis for movement of Joystick 

MOVEMENT 
OF JOYSTICK 

ACTION 

 

 

RIGHT SIDE 

ROTATION OF GEAR MOTOR 
TOWARDS RIGHT 

GRIPPING ACTION 

ROTATION OF GRIPPER 
TOWARDS 45 DEGREE 

 

 

LEFT SIDE 

ROTATION OF GEAR MOTOR 
TOWARDS LEFT 

GRIPPING ACTION 

ROTATION OF GRIPPER 
TOWARDS 45 DEGREE 

 
RECOMMENDATION TOWARDS IMPROVEMENT 

In this project the inability of multiple sclerosis patient  to 
hold the object can be eliminated. In addition to this 
automation is done without any human intervention.  

In future, application to support the patient during eating 
can be extended which will be very helpful for them to eat 
adequate amount of food without any human support. 
Wireless option in wheel chair can be done. By replacing 
servo gripper with robotic arm, more functional activities 
can be done like self activities of walking, taking food etc. 
By include more generalized programs, movement of wheel 
chair in different directions can be achieved. 
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