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Abstract— A rover is a vehicle designed to move across the 

surface of a planet or other celestial body. Rocker Bogie 

Suspension is special type of suspension for robot. Some 

rovers have been designed to transport members of a human 

spaceflight crew; others have been partially or fully 

autonomous robots. So here was fabricating this concept is 

to enduring the all type of the terrains. The motion of the 

rover is controlled by individual motor and these motors are 

interfaced by an Arduino microcontroller. We use Arduino 

as a controller due to its cheap cost and easy to program and 

interface with other components. This project is to design 

the robot to help for disabled person to pick and place 

necessary object by controlling it through wireless 

controller. It consists of wireless camera to have a live video 

that will help them to navigate the robot easily. The main 

advantage of using this project that it can climb steps 

without any difficulties. It consists of a buzzer system that 

will be helpful in case of emergency situation. By using this 

project on real time will provide a helpful and comfort 

condition to the disable people. 
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I. INTRODUCTION 

This project study deals with disable person using the rocker 

and bogie suspension. This is the one type of suspension 

using links and hinge joints. All components what we used 

in this projects are readily available in market. This 

construction is very simple and efficient method. it is one 

type of innovative using that design we build the fabricated 

model of this suspension in workshop.it is really useful for 

disable person. 

 All disable person was not born as disabled one 

they are made as one due to accident some health problem 

etc. A recent survey says that nearly 1374 road accident take 

place every day resulting in 400 deaths. This number 

translate to 55 accidents every hour and resulting a death of 

17, when we take a total a count of people died in the it will 

exceed the death of person in all our war together. This 

project will be helpful for the disable person to lead their life 

easily and smoothly without the help of other person. 

 
 This Statistics shows cause of disability in the 

human beings. The main reason for this cause is due to 

diseases and accidents that happen in day today life. 

 
 Suspension is the term given to the system of 

springs, shock absorbers and linkages that connects a 

vehicle to its wheels and allows relative motion between the 

two. Suspension systems serve a dual purpose contributing 

to the vehicle's road holding/handling and braking for good 

active safety and driving pleasure, and keeping vehicle 

occupants comfortable and reasonably well isolated from 

road noise, bumps, and vibrations etc. These goals are 

generally at odds, so the tuning of suspensions involves 

finding the right compromise. It is important for the 

suspension to keep the road wheel in contact with the road 

surface as much as possible, because all the road or ground 

forces acting on the vehicle do so through the contact 

patches of the tires. The suspension also protects the vehicle 

itself and any cargo or luggage from damage and wear. The 

design of front and rear suspension of a car may be 

different. The main advantage of using this type of 

suspension is that it can move in any kind of terrain surface 

mainly it can easily navigate or climb on the steps. This is 

the reason why we choose this type of suspension system. 

The second part of the project deals with robotic arm, 

controller, programming. A robotic arm is a type 

of mechanical arm usually programmable, with similar 

functions to a human arm; the arm may be the sum total of 

the mechanism or may be part of a more complex robot. The 

links of such a manipulator are connected by joints allowing 

either rotational motion (such as in an articulated robot) or 

translational (linear) displacement. The links of the 

manipulator can be considered to form a kinematic chain. 

The terminus of the kinematic chain of the manipulator is 

called the end effector and it is analogous to the 

human hand. The controller used here is Arduino. It is open 

source computer hardware and software, project and user 

community that design and manufacture single board 

microcontroller and microcontroller kit for building digital 

device and interactive object that can sense and control 

object in the physical world. The Arduino does not a 

separate piece of hardware to load a program. In order to 

load a program on the board we can simply use a usb cable. 

The arduino IDE use a simple version of c++ making easy 

to learn the program. By using the above component on can 

design a vehicle for disable person using a rocker bogie 

mechanism it can be controlled by the apps that are 

https://en.wikipedia.org/wiki/Mechanical_arm
https://en.wikipedia.org/wiki/Program_(machine)
https://en.wikipedia.org/wiki/Arm
https://en.wikipedia.org/wiki/Robot
https://en.wikipedia.org/wiki/Articulated_robot
https://en.wikipedia.org/wiki/Kinematic_chain
https://en.wikipedia.org/wiki/End_effector
https://en.wikipedia.org/wiki/Hand


Aided Vehicle for Disable Person using Rocker Bogie Mechanism 

 (IJSRD/Vol. 6/Issue 01/2018/033) 

 

 All rights reserved by www.ijsrd.com 134 

developed during the project. By implementing this project, 

it will provide a helpful way for the approach to the easy 

handling of the material to the disable people 

II. LITERATURE REVIEW 

An early form of suspension on ox-drawn carts had the 

platform swing on iron chains attached to the wheeled frame 

of the carriage. This system remained the basis for all 

suspension systems until the turn of the 19th century, 

although the iron chains were replaced with the use of 

leather straps by the 17th century. No modern automobiles 

use the 'strap suspension' system. 

 Automobiles were initially developed as self-

propelled versions of horse-drawn vehicles.  However, 

horse-drawn vehicles had been designed for relatively slow 

speeds, and their suspension was not well suited to the 

higher speeds permitted by the internal combustion engine. 

 The first workable spring-suspension required 

advanced metallurgical knowledge and skill, and only 

became possible with the advent of industrialization. 

Obadiah Elliott registered the first patent for a spring-

suspension vehicle; - each wheel had two durable steel leaf 

springs on each side and the body of the carriage was fixed 

directly to the springs attached to the axles. Within a decade, 

most British horse carriages were equipped with springs; 

wooden springs in the case of light one-horse vehicles to 

avoid taxation, and steel springs in larger vehicles. These 

were often made of low-carbon steel and usually took the 

form of multiple layer leaf springs. 

 Leaf springs have been around since the early 

Egyptians. Ancient military engineers used leaf springs in 

the form of bows to power their siege engines, with little 

success at first. The use of leaf springs in catapults was later 

refined and made to work years later. Springs were not only 

made of metal, a sturdy tree branch could be used as a 

spring, such as with a bow. Horse-drawn carriages and 

the Ford Model T used this system, and it is still used today 

in larger vehicles, especially in the rear suspension. 

 This was the first modern suspension system and, 

along with advances in the construction of roads, heralded 

the single greatest improvement in road transport until the 

advent of the automobile. The British steel springs were not 

well suited for use on America's rough roads of the time, so 

the Abbot Downing Company of Concord, New 

Hampshire re-introduced leather strap suspension, which 

gave a swinging motion instead of the jolting up and down 

of a spring suspension. Henri Fournier on his uniquely 

damped and race winning 'Mors Machine', photo taken 1902 

 In 1901 Mors of Paris first fitted an automobile 

with shock absorbers. With the advantage of a damped 

suspension system on his 'Mors Machine', Henri Fournier 

won the prestigious Paris-to-Berlin race on 20 June 1901. 

Fournier's superior time was 11 hours 46 min 10 sec, while 

the best competitor was Leonce Girardot in a Panhard with a 

time of 12 hours 15 min 40 sec. 

 Coil springs first appeared on a production vehicle 

in 1906 in the Brush Runabout made by the Brush Motor 

Company. Today, coil springs are used in most cars. 

 In 1920, Leyland Motors used torsion bars in a 

suspension system. 

 In 1922, independent front suspension was 

pioneered on the Lancia Lambda and became more common 

in mass market cars from 1932. Today most cars 

have independent suspension on all four wheels. 

 In 2002, a new passive suspension component was 

invented by Malcolm C. Smith, the inerter. This has the 

ability to increase the effective inertia of a wheel suspension 

using a geared flywheel, but without adding significant 

mass. It was initially employed in Formula 1 in secrecy but 

has since spread to other motorsport. 

 Independent suspension is a broad term for any 

automobile suspension system that allows each wheel on the 

same axle to move vertically (i.e. reacting to a bump in the 

road) independently of each other. This is contrasted with a 

beam axle or de-Dion axle system in which the wheels are 

linked – movement on one side-affects the wheel on the 

other side. Note that "independent" refers to the motion or 

path of movement of the wheels/suspension. It is common 

for the left and right sides of the suspension to be connected 

with anti-roll bars or other such mechanisms. The anti-roll 

bar ties the left and right suspension spring rates together 

but does not tie their motion together. 

 Most modern vehicles have independent front 

suspension. Many vehicles also have an independent rear 

suspension. IRS, as the name implies, has the rear wheels 

independently sprung. A fully independent suspension has 

an independent suspension on all wheels. Some early 

independent systems used swing axles, but modern systems 

use Chapman or MacPherson struts, trailing arms, multilink, 

or wishbones. 

 Independent suspension typically offers better ride 

quality and handling characteristics, due to lower un-sprung 

weight and the ability of each wheel to address the road 

undisturbed by activities of the other wheel on the vehicle. 

Independent suspension requires additional engineering 

effort and expense in development versus a beam or live 

axle arrangement. A very complex IRS solution can also 

result in higher manufacturing costs. The key reason for 

lower un-sprung weight relative to a live axle design is that, 

for driven wheels, the differential unit does not form part of 

the un-sprung elements of the suspension system. Instead it 

is either bolted directly to the vehicle's chassis or more 

commonly to a sub-frame. A new suspension mechanism 

has been designed and its kinematic analysis results were 

discussed. Standard rocker-bogie suspension mechanism, 

which has been developed in the late 1990’s, has excellent 

weight distribution for different positions on rough terrain. 

New design, mostly similar to rocker-bogie suspension 

system, has a natural advantage with linear bogie motion 

which protects the whole system from getting rollover 

during high speed operations. This improvement increases 

the reliability of structure on field operations and also 

enables the higher speed exploration with same obstacle 

height capacity as rocker-bogie. 

III. DESCRIPTION OF COMPONENTS 

A. Suspension 

Suspension is the system of tires, tire air, springs, shock 

absorbers and linkages that connects a vehicle to its wheels 

and allows relative motion between the two. Suspension 
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systems serve a dual purpose — contributing to the vehicle's 

road holding/handling and braking for good active safety 

and driving pleasure, and keeping vehicle occupants 

comfortable and a ride quality reasonably well isolated from 

road noise, bumps, vibrations, etc.[2] These goals are 

generally at odds, so the tuning of suspensions involves 

finding the right compromise. It is important for the 

suspension to keep the road wheel in contact with the road 

surface as much as possible, because all the road or ground 

forces acting on the vehicle do so through the contact 

patches of the tires. The suspension also protects the vehicle 

itself and any cargo or luggage from damage and wear. The 

design of front and rear suspension of a car may be 

different. Obviously any four-wheel vehicle needs 

suspension for both the front wheels and the rear 

suspension, but in two-wheel drive vehicles these can be 

very different configuration. For front-wheel drive cars rear 

suspension has few constraints and a variety of beam axles 

and independent suspensions are used. For rear-wheel drive 

cars, rear suspension has many constraints and the 

development of the superior but more expensive 

independent suspension layout has been difficult. Four-

wheel drive often have suspensions that are similar for both 

the front and rear wheels. The spring rate (or suspension 

rate) is a component in setting the vehicle's ride height or its 

location in the suspension stroke. When a spring is 

compressed or stretched, the force it exerts is proportional to 

its change in length. The spring rate or spring constant of a 

spring is the change in the force it exerts, divided by the 

change in deflection of the spring. Vehicles which carry 

heavy loads will often have heavier springs to compensate 

for the additional weight that would otherwise collapse a 

vehicle to the bottom of its travel (stroke). Heavier springs 

are also used in performance applications where the loading 

conditions experienced are more extreme. Springs that are 

too hard or too soft cause the suspension to become 

ineffective because they fail to properly isolate the vehicle 

from the road. Vehicles that commonly experience 

suspension loads heavier than normal have heavy or hard 

springs with a spring rate close to the upper limit for that 

vehicle's weight. This allows the vehicle to perform properly 

under a heavy load when control is limited by the inertia of 

the load. Riding in an empty truck used for carrying loads 

can be uncomfortable for passengers because of its high 

spring rate relative to the weight of the vehicle. A race car 

would also be described as having heavy springs and would 

also be uncomfortably bumpy. However, even though we 

say they both have heavy springs, the actual spring rates for 

a 2,000 lb. (910 kg) race car and a 10,000 lb. (4,500 kg) 

truck are very different. A luxury car, taxi, or passenger bus 

would be described as having soft springs. Vehicles with 

worn out or damaged springs ride lower to the ground which 

reduces the overall amount of compression available to the 

suspension and increases the amount of body lean. 

Performance vehicles can sometimes have spring rate 

requirements other than vehicle weight and load. 

B. Hinge Joint 

A hinge joint is a point of connection between two objects 

that allow movement, backward and forward, on one plane. 

The joint does not allow side-to-side movement. Hinge 

joints are found in the human skeleton and other animal 

skeletons, as well as in objects that allow single plane 

motion like doors, box lids and cupboards. Mechanical 

hinges make daily living more convenient because they help 

construct many of the structures and objects people use on a 

day-to-day basis. Hinges are found on standard doors that 

open and close on 180-degree planes, jewelry box lids and 

toy box lids that open and close and cupboard doors. Types 

of mechanical hinges include a butt hinge, strap hinge, 

reversible or double-folding screen hinge, non-reversible 

screen hinge for screen doors, back flap hinge, rising butt 

hinge and pivot hinge. Hinges must be installed properly, 

with precision, because if they are not aligned correctly, the 

hinged object will not operate the way it is intended. There 

are different ways to install hinges, like on the outside or 

inside of a door or lid. Each way allows the hinge joint to 

operate on its intended plane. 

C. DC Motor 

A DC motor relies on the facts that like magnet poles repels 

and unlike magnetic poles attract each other. A coil of wire 

with a current running through it generates an 

electromagnetic field aligned with the center of the coil. By 

switching the current on or off in a coil its magnetic field 

can be switched on or off or by switching the direction of 

the current in the coil the direction of the generated 

magnetic field can be switched 180°. A simple DC motor 

typically has a stationary set of magnets in the stator and an 

armature with a series of two or more windings of wire 

wrapped in insulated stack slots around iron pole pieces 

(called stack teeth) with the ends of the wires terminating on 

a commutator. The armature includes the mounting bearings 

that keep it in the center of the motor and the power shaft of 

the motor and the commutator connections. The winding in 

the armature continues to loop all the way around the 

armature and uses either single or parallel conductors 

(wires), and can circle several times around the stack teeth. 

The total amount of current sent to the coil, the coil's size 

and what it's wrapped around dictate the strength of the 

electromagnetic field created. The sequence of turning a 

particular coil on or off dictates what direction the effective 

electromagnetic fields are pointed. By turning on and off 

coils in sequence a rotating magnetic field can be created. 

These rotating magnetic fields interact with the magnetic 

fields of the magnets (permanent or electromagnets) in the 

stationary part of the motor (stator) to create a force on the 

armature which causes it to rotate. In some DC motor 

designs the stator fields use electromagnets to create their 

magnetic fields which allow greater control over the motor 

the commutator allows each armature coil to be activated in 

turn. The current in the coil is typically supplied via two 

brushes that make moving contact. With the commutator. 

Now, some brushless DC motors have electronics that 

switch the DC current to each coil on and off and have no 

brushes to wear out or create sparks. Since the series-wound 

DC motor develops its highest torque at low speed, it is 

often used in traction applications such as electric 

locomotives, and trams. The DC motor was the mainstay of 

electric traction drives on both electric and diesel-electric 

locomotives, street-cars/trams and diesel electric drilling 

rigs for many years. The introduction of DC motors and an 
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electrical grid system to run machinery starting in the 1870s 

started a new second Industrial Revolution. DC motors can 

operate directly from rechargeable batteries, providing the 

motive power for the first electric vehicles and today's 

hybrid cars and electric cars as well as driving a host of 

cordless tools. Today DC motors are still found in 

applications as small as toys and disk drives, or in large 

sizes to operate steel rolling mills and paper machines. 

Large DC motors with separately excited fields were 

generally used with winder drives for mine hoists, for high 

torque as well as smooth speed control using thyristor 

drives. These are now replaced with large AC motors with 

variable frequency drives. 

 
 If external power is applied to a DC motor it acts as 

a DC generator, a dynamo. This feature is used to slow 

down and recharge batteries on hybrid car and electric cars 

or to return electricity back to the electric grid used on a 

street car or electric powered train line when they slow 

down. This process is called regenerative braking on hybrid 

and electric cars. In diesel electric locomotives they also use 

their DC motors as generators to slow down but dissipate 

the energy in resistor stacks. Newer designs are adding large 

battery packs to recapture some of this energy. 

D. DC Motor 

A Servo is a small device that has an output shaft. This shaft 

can be positioned to specific angular positions by sending 

the servo a coded signal. As long as the coded signal exists 

on the input line, the servo will maintain the angular 

position of the shaft. As the coded signal changes, the 

angular position of the shaft changes. In practice, servos are 

used in radio controlled airplanes to position control 

surfaces like the elevators and rudders. They are also used in 

radio controlled cars, puppets, and of course, robots. Servos 

are extremely useful in robotics. The motors are small. 

proportional to the mechanical load. A lightly loaded servo, 

therefore, doesn't consume much energy. The motor, a set of 

gears, and the case. The servo motor has some control 

circuits and a potentiometer that is connected to the output 

shaft. The right side of the circuit board. A normal servo is 

used to control an angular motion of between 0 and 180 

degrees. A normal servo is mechanically not capable of 

turning any farther due to a mechanical stop built on to the 

main output gear. The amount of power applied to the motor 

is proportional to the distance it needs to travel. So, if needs 

to turn only a small amount, the motor will run at a slower 

speed. This is called proportional. 

E. Wi-Fi Module 

The Wi-Fi module used here is ESP8266 it consist of self 

containedsoc with integrated TCP/IP protocol stack that can 

give any microcontroller access to your Wi-Fi network 

.ESP8266 is capable of is either hosting an application or 

offloading a  Wi-Fi network connection from another 

application processor .The module has a powerful on board 

processing and storage capability that allow as to integrated 

with sensor and other application specific device through  its 

GPIO with minimal external program loading during 

runtime .The ESP8266 module is not capable of 5-3v logic 

shifting and will required an external logic level converter. 

F. GRIPPER 

In robot, an end effector is the device at the end of a robotic 

arm, designed to interact with the environment. The exact 

nature of this device depend on the application of the device. 

At the endpoint the tools are attached in a wider sense, an 

end effector can be the part of the design to carry or pick 

and place the object required by the person which is 

controlled by the apps provided through it. 

G. Controller 

Microcontrollers are destined to play an increasingly 

important role in revolutionizing various industries and 

influencing our day to day life more strongly than one can 

imagine. Since its emergence in the early 1980's the 

microcontroller has been recognized as a general purpose 

building block for intelligent digital systems. It is finding 

using diverse area, starting from simple children's toys to 

highly complex spacecraft. Because of its versatility and 

many advantages, the application domain has spread in all 

conceivable directions, making it ubiquitous. As a 

consequence, it has to generate a great deal of interest and 

enthusiasm among students, teachers and practicing 

engineers, creating an acute education need for imparting 

the knowledge of microcontroller based system design and 

development. It identifies the vital features responsible for 

their tremendous impact. 

IV. WORKING 

A. Model 

 

B. Working Principle 

Our design consists of linkage mechanisms and the six 

wheels. Here every wheel is having separate motors. In 
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which four fronts and two rear wheel is placed in main rigid 

body frame separately. Front and rear set of wheel is jointed 

with help of linkages which permit the wheel to adjust for 

up and down surfaces. Each wheel operated with separated 

motor for all. The spatiality of the suspension system is to 

move the robot in irregular surfaces. The irregular surface 

includes steps, the path containing stones or any obstacles. 

Servo motor is used for tilting the wheel axis. The term 

“rocker” comes from the rocking aspect of the larger 

links on each side of the suspension system. These rockers 

are connected to each other and the vehicle chassis through 

a differential. Relative to the chassis, when one rocker goes 

up, the other goes down. The chassis maintains the average 

pitch angle of both rockers. One end of a rocker is fitted 

with a drive wheel and the other end is pivoted to a bogie. 

The term “bogie” refers to the links that have a drive wheel 

at each end. Bogies were commonly used as load wheels in 

the tracks of army tanks as idlers distributing the load over 

the terrain. Bogies were also quite commonly used on 

the trailers of semi-trailer trucks. Both applications now 

prefer trailing arm suspensions. 

 Here the robot can be controlled by means of a key 

pad provided to it. The signals given to the keypad gets 

transmitted through RF transmitter and it is received 

wirelessly using RF receiver and the signals will be given to 

the microcontroller for moving the whole robot model to the 

required place by driving the two motors coupled to the 

wheel. The servo motor is used as a first degree of freedom 

which is coupled to the arm which makes the robotic arm to 

move in up and down directions. The mechanical parts are 

fitted as arm which helps to catch and remove the particular 

materials. The servo gripper is provided to pick and place 

the required things. The power for all the motors and gripper 

comes from the battery which is connected to the control 

unit. six motors are coupled to the robot wheels to control 

the robot in forward, reverse, left & right directions. The 

camera is also fixed in the vehicle to monitor the path. This 

signal is received and monitor using the display. 

 
 The above shown figure is the simplified block 

diagram for our project. The overall control is taken by the 

Arduino it is operated by the person who handle the portable 

app for the control of whole mechanism. All six wheels are 

operated by individual motor in order to provide enough 

amount of torque to step up in the stairs. All this operation is 

controlled by wireless app. The bot consists of buzzer and 

display which will be useful in the time of emergency. The 

entire vehicle is controlled using the Arduino controller. The 

Arduino controller is controlled by a wireless app which 

consists of all operation like moving the rover, controlling 

the robotic arm to pick and place the object, the buzzer 

control for in case of emergency and it is interfaced with the 

keypad through the controller, the camera to provide a live 

video which will be helpful to navigate the rover in any 

situation. The main advantage of using this kind of rover is 

that it can travel in any kind of terrain and mainly it can 

climb the steps without any difficulty. 

 
 From the above diagram we can use any type of 

steering motion to move the bot. The most appropriate way 

is a zero radius due to its steering capacity it can change its 

direction in the same place without moving inch due to this 

function the zero radius is implemented in the bot for 

appropriate function. 

V. CONCLUSION 

The project carried out by us made an impressing task in the 

life of disable person using rocker bogie mechanism. The 

wireless control of the bot is used effectively to control the 

robot movement and the way it controls the robotic arm to 

handle the equipment. It is very usefully for drive in off road 

and to climb steps. Moreover, it is applicable to implement 

in rescue research. The motion of the bot can be easily 

viewed by the person due to its inbuilt camera features this 

made them easy to control the bot. the buzzer system will be 

helpful during the time of emergency. The project carried 

out by us will make an impressing mark in the life of disable 

person. This project has also reduced the cost involved in 

the concern. Project has been designed to perform the entire 

requirement task which has also been provided. 

VI. FUTURE SCOPE 

1) Control of vehicle using Internet. 

2) To design a vehicle with more torque. 

3) To increase the speed of vehicle. 
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