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Abstract - Since last few decades we have 

seen an ample amount of advancement in the 
automobile industry, especially in the cars. We 
also want to give some modifications to a 
conventional car in order to improve the viability 
of car or a four wheel drive vehicle. The main 
advantage is to achieve angular motion (90 
degree) of the wheel; more than in the holonimic 
vehicles. 
 

Omni-directional vehicles provide higher 
quality maneuvering capability as compared to 
the common non holonomic vehicles. The ability 
to move along any direction irrespective of the 
orientation of the vehicle makes it an attractive 
option in dynamic environment. 
 
 We used some arrangements to achieve the 
intended task. Here we have discussed not only the 
project model, but also how the concept of the 
omni directional vehicle is viable on the road. We 
have discussed about transmission and suspension 
system which will be used in the actual vehicle. 
 
We have also described the role of steering system 
so that the research paper will be giving an idea 
about the actual Omni-directional vehicle. We 
have also elaborated the role of and types of the 
gears as the gears have extemporary role in the 
experiment. 
 

I. INTRODUCTION 
 
A holonomic omni directional vehicle is a highly 
maneuverable vehicle that can move in an arbitrary 
direction from an arbitrary configuration. Unlike 

traditional non- holonomic vehicles, the holonomic 
vehicle can move in arbitrary direction, continuously 
by changing the direction of the wheels. It can move 
back and forth, slide sideways, and rotate in a place. 
Therefore the holonomic vehicle would be useful for 
diverse applications like maneuvering in crowded 
location such as residential ares, roads, long-term 
care units and factories. 

 
II. DESIGN OF OMNI DIRECTIONAL 

VEHICLE 
 
Selection based availability was made as is described 
as below: 
 

1. Weight= 10 Kg 
 (4 Kg is the self weight of the vehicle 
including motor , gear box, platform + 6 Kg 
external weight) 
 

2. Power is equal to 6 watt 
 
 

3. Speed of the motor is equal to 1200 rpm  
 

4. Motor used is of 12 V D.C 
 

5. Spur gears of 20 degree full depth teeth with 
good balance in strength and wear for mild 
steel. 
 DESIGN OF GEAR AND WHEEL 

 
Both the gears have 32 teeth. 
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Nm / Nw = Tw / Tm = 32/32 
Where: 
 

Nm = speed of the motor in rpm 
 

Nw= speed of the wheel in rpm 
 

Tw = number of teeth on wheel gear 
 

Tm= number of teeth on motor gear 
 
 Now,  
  Nw= Nm = 1200 rpm 
 
Also,  

Fn = m* g 
 

Fn= 10*9.81 
 

Fn = 98.1 N 
 

µ = 0.7 considered (as it works on the floor) 
 
Pm = 6 watt 
 
Pm = (2* п * Nm * Tw) / 60 
 
Where, 

Pm = power of the motor 
 
6 = (2*3.14* 1200* Tw)/ 60 
 
Tw = .0477 Nm 
 
Tw = µ * Fn * Rw 
 
Where, 

Fn = normal force 
 
Rw = radius of the wheel 
 

Hence we get, 
 

0.0477 = 0.7 * 98.1 * Rw 
 

Rw = 0.700 mm 
 
This is undesirable radius of wheel therefore the 
design fails in this case. To increase the radius of 

wheel we have to decrease speed. That’s why we 
reduced the speed by using gear box . 
 
N1= Nm= 1200 rpm 
 
N2/N1 = T1/T2  
 
N2 = (1200 * 8) / 16 
N2 = N3 = 600 rpm 
 
µ = 0.7 (considered) 
 
Pm = (2 * п * N3 * Tw) / 60 
 
Pm =  6 watt 
 
Tw = 0.0955 N-m 
 
Tw = µ * Fn * Rw 
 
 Rw= 1.39 mm 
 
This is also an undesirable radius of wheel therefore 
the design fails in this case. 
 
N4 / N3 = T3 / T4  
 
N4 = (600 * 8 ) / 16 
 
N4 = N5 =300 rpm 
 
µ = 0.7 assumed 
 
Pm = (2 * п * N3 * Tw) / 60 
 
Pm =  6 watt 
 
Tw = 0.191 N-m 
 
Tw = µ * Fn * Rw 
 
Rw = 2.781 mm 
 
This is also undesirable radius of wheel therefore the 
design fails again. 
 
N6 / N5 = T5/ T6 
 
N6 = (300* 4) / 32 
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N6 = 37.5 rpm 
 
Nw = N6 = 37.5 rpm 
 
Fn = m* g 
 
Fn= 10 * 9.81 
 
Fn = 98.1 N 
 
µ = 0.7 assumed 
 
Pm = 6 watt 
Pm = (2 * п * N6 * Tw) / 60 
 
Pm= (2* п * 37.5 * Tw) / 60 
 
6 =  (2* п * 37.5 * Tw) / 60 
 
Tw = 1.5828 N-m 
 
Tw = µ * Fn * Rw 
 
1.5828 = 0.7 * 98.1 * Rw 
 
Rw= 27.28 mm 
 
Now, we get the desirable radius of wheel, therefore 
the design is applicable. To achieve better safety we 
have increased this diameter to 30 mm, this result 
decreases the chances of failure in most of the 
circumstances. 
 

S .NO GEAR  NUMBER OF 
TEETH 

1 Spur Gear 16 

2 Spur Gear 32 

3 Spur Gear 8 

4 Spur Gear 4 

5 Spur Gear 8 

6 Spur Gear 16 

 
Table 2.1 – No. of teeth in different spur gears used. 

 

TOTAL NUMBER OF GEARS USED AND OTHER 
SPECIFUCATIONS 
 
In whole assembly total numbers of different gears 
used are as given in table 2.2. 
 

S.No. 
Electrical 
Component Quantity Specification 

1 Motors 4 + 2 = 6 
12V, 1200 
RPM 

2 Ribbon wire 1  

3 Switch Box 

4 two 
way key, 
4 on/off 
key  

4 
Battery 
Eliminator 1 

Input 220V 
A.C. Output 
1.5 to 12V 

 
Table 2.2 -  Specification table of electrical 

components used 
Motors 
 
6 D.C. motors of 12V, 1200 R.P.M. are used; 4 D.C 
motors are connected to each wheel the 2 motors give 
the turning moment to the wheel. 
 
Ribbon Wire 
  
There are 10 wires used for each motor. One of the 
wires is positive and the other is ground. The current 
coming through the batter eliminator is transferred to 
the D.C. motors through the ribbon wire. 
 
Battery Eliminator 
  
When we give 220V A.C. power to the circuit then 
during positive half cycle diode D1 and D3 is on and 
D2 and D4 is off due to this the capacitor is charged 
through positive terminal and the load is working. 
During this working the capacitor gets discharged. 
Now in next negative half cycle the D2 and D4 are on 
and the capacitor is again charged through negative 
terminal and the load is working again. This cycle 
continues repeatedly. 
 
The battery eliminator circuit is shown in figure 2.1 
and teeth number for different gears has been 
mentioned in the table 2.3. 
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Table 2.3 – No. of teeth in different spur and worm 

gears used. 
 

 
Fig. 2.1 – Circuit Diagram of Battery Eliminator 

 
Switch Box 
  
The switch box consists of 4 on/off switches and  4 
two way switches to provide different orientations. 
The current comes into the switches from the battery 
eliminator and it leaves the switch box through the 
ribbon wires. The two switches are keys, which move 
up and down for different orientations. The on/off 
switch is a press type of switch, which is pressed to 
make the current flow. 
 

 
 

Fig. 2.2 Electric Circuit Diagram of the Vehicle. 
 

 

 
Fig. 2.3 – Different Motions of the Omni-directional 

Vehicle. 
 
 

III. WORKING 
 

Our Omni-directional vehicle will move on power 
supply from an A.C. source. So we are connecting 
the plug of the battery eliminator to an A.C. supply 
now alternating current is supplied to the battery 
eliminator which is converted into D.C. supply and 
transferred to the switch board. The switch board is a 
combination of two ways switches and ON/OFF 
switch. Now to give the constrained motion i.e. 
forward and reverse motion, we are using a set of two 
on and off switch and two 2 way switches. To 
provide the forward motion we are moving the two 
way switch to the up position. Now pressing the 
corresponding on and off switch we are moving all 
the four wheels in the forward direction thus resulting 
in a forward motion of the vehicle. 
 
 
REVERSE MOTION 
 
Now to provide the reverse motion the two way 
switches are move to the down position. Now 
pressing the corresponding on and off switch we can 
move 4 wheels in the reverse direction. Thus 
providing the reverse movement to the vehicle. 
 
 
TURNING 
 
In our model turning the wheel in 90 degree is 
optional and which can be achieved by pressing the 
joystick. When the wheels are to be rotated to 90 
degree or less, then power is given to the two motors 
which are individually connected to the power 
supply. When power supply is given then the motors 
shaft rotates, in turn it rotates the spur gear which is 

S.No. Gears No. of Teeth No. of gears 
1 Spur 48 2 
2 Worm 4 4 
3 Spur 16 8 
4 Spur 8 10 
5 Spur 4 4 
6 Spur 32 4 
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mounted on its shaft. This gear rotates the bigger spur 
gear, which is connected to the shaft and it rotates the 
shaft, which transmits the power to the two wheels 
assembly which are connected to the two ends of the 
shaft. On the end of the shaft worm gears are fixed 
through which angular power is transmitted to the 
wheels. And all the four wheels turn to the left side or 
right side which is optional.  
  

 
 

Fig. 3.1 – Gear and Worm Arrangement for the 
steering. 

 
 

IV. DEMO PRESENTATION 
  
The forward and reverse movement of the four 
wheels can be shown by providing all the four wheels 
the same orientation and providing motion by the 
pressing the ON/OFF switches. The procedure is 
same for the reverse motion. We have to reverse the 
position of the two-way keys only. 
  
The motion towards the left can be made by making 
the orientation of four wheels parallel to the left 
direction. The motion is provided by pressing the 

ON/OFF switches of the four wheels, which are 
parallel to the left direction.  
 
 

 
 

Figure 3.2 – Demo Model 

 
 

V. ADVANTAGES & DISADVANTAGES 
  
Every project is a new invention or addition to a 
already present concept. Every invention has some 
advantages for which the world is striving.  
 
 
ADVANTAGES 
 

1. It reduces the turning radius. When a two 
wheeled or four-wheeled steered 
vehicle takes a turn; it swipes over the 
large area. This happens because in two 
wheeled steered vehicle the rear axle is 
dead. But in Omni-directional vehicle it 
can take sharp corner turnings as the 
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motion is possible in any direction due 
to high degree of freedom. 

 
2. Increases the vehicle stability during lane 

changing maneuver. During turning the 
centrifugal forces act on the vehicle due 
to which the swaying of the towing part 
of the vehicle takes place, which causes 
the vibrations in the vehicle. Using the 
concept of Omni-directional can 
stabilize this swaying of vehicle and 
overall weight of the vehicle. The effect 
is better as compared to conventional 
two and four wheel steered vehicles. 

 
3. During conventional turning the pressure on 

the inner wheel is higher that the outer 
wheel. If this pressure is much higher in 
inner wheels than in outer wheels then 
rollover or the skidding of the vehicle 
may happen. But this is totally 
eliminated in omni directional vehicle 
as all the wheels are equally placed. 

 
4. The omni directional vehicle can be driver 

selective or fully automatic depending 
upon the requirements of the 
automaker. 

 
5. It increases trailer stability while driving at a 

normal speed. 
 
DISADVANTAGES  
 

1. A switch box attached to it through a ribbon 
wire controls the car. This decreases the 
flexibility of the vehicle, as the length of the 
ribbon wire is limited. 

 
2. It also needs manual interference and the 

overall control is difficult. The use of 
remotes cannot solve this problem 
effectively, as the working ranges of the 
remotes are limited. 

 
 

VI. APPLICATIONS 
 

The applications of Omni-directional vehicle is as 
follows: 
 
EASE IN PARKING 
  
The platform can be attached to a car at its center. 
This platform will be pneumatically controlled and 
comes into action during parking operations. In 
general the platform is elevated and not in contact 
with the ground, which affects the sidewise 
movement of the car resulting in parking at a zero 
radius of curvature. So the motion can be 
perpendicular to the original path of movement. 
 
ADVANCED AUTOMATED GUIDED VEHICLE 
 
The Omni-directional vehicle can be considered as an 
advanced version of AGV’s. The ODV’s are capable 
of sharp turning and movement through a 
predetermined path which makes it the best suitable 
for industrial purposes. This can be used for carrying 
fragile goods as the vibrations are minimized. The 
different weight constraints result in different radius 
of the wheels. 
 
MOBILITY INSIDE THE HOSPITALS 
 
The Omni-directional vehicles can be used as a boon 
for the wheelchairs so it will provide a movement in 
a direction. The Omni-directional platform can be 
attached to the stretchers, also resulting in better 
mobility and control. The trolleys used in carrying 
medicine and various medical equipments can be 
converted into Omni-directional platforms. 
 
BASE TO THE ROBOTS 
 
The Omni-directional platforms can be attached to 
the robot manipulator. This results in a greater 
stability of the robot and facilitates movement of the 
robot in a predetermined path. The research in this 
field is growing at a fast pace, so our platform can 
provide a new dimension to this process. 
 
SPY VEHICLES FOR ARMIES 
 
These vehicles can be moved in a predetermined path 
when programmed as per requirements. This process 
makes it valuable for the army as then can use it for 
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spying sending the vehicles to the opposition army 
camp. The vehicle will be programmed to follow the 
path leading to the opposition army camp. 
 
 

VII. CONCLUSION 
 
 The whole study over the topic that omni 
directional vehicle is a very advantageous and helpful 
application especially for conventional vehicles. 
 
 As during congested parking stability 
maneuverability and over the road handling every 
little bit helps be it high speed lane changes 
navigating around corners or backing up and 
positioning of vehicle where it is needed. 
 
 The Omni-directional system is a very 
complicated setup and requires expert knowledge to 
drive and special tools to service and repair. The 
operation is dependent upon battery so a separate 
battery setup is a must. 
 
 It does not affect the overall running cost 
and weight of the vehicle. Hence it can be inferred 
that the omni directional vehicle is a very flexible 
system to operate, remarkably contributes the 
maneuverability during limited space and better 
stability. 
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