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Abstract— In our modern scenario, everyone wants to use 

product that make human lives easier. So do the disabled 

people who think of having a wheelchair that gives them 

every comfort possible. An automated wheelchair serves this 

purpose. But not every disabled person can afford to buy an 

automated wheelchair. That is why we have designed such a 

wheelchair which will serve the same purpose and still will 

be cheaper than the ones available in the market. This 

wheelchair is operated through voice command and hand 

gesture. Gesture Control is achieved through Gyro module 

and Voice control is achieved via Bluetooth module. Also, 

the full scale model that we have designed will be much 

cheaper once it is mass produced. Thus we have designed an 

automated wheelchair that is affordable to the common 

people also.   
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I. INTRODUCTION 

We all know in today’s world people hardly have any time 

for themselves so it is tough for them to have time for 

dependent people. So, an automated wheelchair can act as an 

ideal solution for handicapped people as they can navigate 

around using this wheelchair. Not only is this wheelchair one 

of the most significant component is the biomedical sector, 

but also as time passes by number of aged persons and 

physically disabled increasing day by day. What is available 

today in markets at affordable prices are normal wheel chairs 

which will increase the dependency on others. So in this 

project, a wheelchair is designed which can be operated either 

by user’s voice or by their hand gestures. Also, we have 

aimed at making this wheelchair cheaper than the ones 

available in the market. Now for selection between the two 

control systems, we have provided a switch that can be 

operated in order to select either of the two controls. The 

Hand Gesture control uses gyro module which is connected 

to the Arduino as well as a glove which will be worn by the 

person sitting on the wheelchair. For Voice Module, we have 

used Bluetooth module HC-05 which is programmed for use 

with android smartphone. Thus, both the controls are 

programmed in the Arduino such that it will receive and 

execute the following commands: 

I. Forward II. Backward III. Right IV. Left V. Stop 

II. DESIGN SPECIFICATION 

We have created a new structure for our wheel chair. A 

wheelchair is supported by four wheels and out of which two 

wheels are motorized wheels and two are castor wheels. 

A. Design 

 
Fig. 1: Design of Wheelchair 

 
Fig. 2: Design of Roll cage 

B. Dimensions of Wheelchair 

Total Height 1033.22 mm 

Total Length 946.41 mm 

Seat to floor Height 510.44 mm 

Arm rest to floor Height 694.04 mm 

Roll cage width 482.60 mm 

Caster wheel size 7 inch 

Motorized wheel size 10 inch 

C. Design of shaft 

We are using a D.C. motor which we are going to lift or move 

around a maximum load of 70 kg and weight of wheelchair 

being 30 kg (total load=100kg). So total force considering 

factor of safety 1.5 is 150N. So each motorized wheel takes a 

load of 75 kg. This can be simply achieved by using simple 

formula of physics: 

𝑇 =
𝜋 ∗ 𝜏 ∗ 𝑑3

16
 

Where, 

T=Torque(N-mm) 



Design and Fabrication of Hand Gesture/Voice Based Controlled Wheelchair for Physically Disabled 

 (IJSRD/Vol. 6/Issue 02/2018/917) 

 

 All rights reserved by www.ijsrd.com 3389 

τ= Shear Stress 

d=Diameter (in mm) 

By using above equation and taking torque 3000 N-

mm and shear stress 35, we get value of diameter is approx. 

8 mm. 

So shaft diameter is of 8 mm. 

D. Speed Calculation 

We have taken rear wheels of size 10inch. 

Therefore, radius r=5inch=12.7cm. 

Now, distance covered in 1 rotation is 2𝜋𝑟 = 79.756 𝑐𝑚 

Now, assuming rpm as 80 

so, distance covered in 1 minute is = 79.756*80 

= 6380.83 cm/min 

= 3.83 Km/hr 

(Here we take speed between 3-4 Km/hr) 

E. Power Calculation 

𝑃 =
2 ∗ 𝜋 ∗ 𝑁 ∗ 𝑇

60
 

Here, 

P = Power in watts 

N = Motor RPM 

T = Torque 

By taking value of torque is 3 Nm and motor rpm is 80 we, 

get value of power is 25.12 watts. 

So, P = 25.12 watts 

Now, 

P = VI 

watts = volt*ampere 

so, 𝐼 =
𝑃

𝑉
 

where, V is voltage whose value is 12V. (here we are taking 

12V battery as power source) 

from above equation value of I is 2.093 A 

I = 2.093 ampere 

Above value of current is taken by assuming 60% 

efficiency of input current. Now, considering ideal condition 

(100% efficiency) we require 3.5 A current. 

[Above Power calculation is for 1 motor.] 

F. Material 

In today’s world, there are a variety of materials available, 

having different properties like durability, strength, 

flexibility, elasticity, hardness, toughness etc. For this 

project, cost effectiveness is an important aspect to keep in 

mind while making the wheelchair, as our agenda is to make 

a wheelchair having the best material properties with the 

cheapest cost. By the knowledge of materials and its 

properties and comparing them with each other, we have 

come up with the conclusion that aluminum is the best option 

as we have to make wheelchair light weight and cost 

effective. 

 We are using pipe of aluminum whose outer diameter is 

1 inch and thickness is 1.5 mm. 

G. Simulation Report 

This report shows load condition on roll cage for load of 2000 

N. (Load is applied as vertically downward direction) 

 
Fig. 3: Simulation Report 

III. METHODOLOGY 

 
Fig. 4: Methodology 

Basically, we have used Arduino System as a relay which 

receives user’s commands and executes them accordingly. 

Programs are set up for both hand gesture and voice 

command systems and a switch is put in between in order to 

select either of the two system. So input is given to the 

Arduino based control system selected. 

Now for hand gesture, gyro module gy521 is used. 

It consists of 3-axis Gyroscope with Micro Electro 

Mechanical System(MEMS) technology. It is used to detect 

rotational velocity along the X, Y, Z axes. When the gyros are 

rotated about any of the sense axes, the Coriolis Effect cause 

a vibration that is detected by a MEM inside MPU6050. The 

resulting signal is amplified, demodulated and filtered to 

produce a voltage that is proportional to the angular rate. It 

measures the angular velocity along each axis in degree per 

second unit. This gyro module is attached to a hand, thus 

executing the commands on the wheelchair. 

For Voice Control, we have used Bluetooth module 

HC05 which is programmed to work with Android 

smartphones. The user will give commands by speaking them 

out to the phone as per the given names for e.g. Forward, 

Reverse etc. This phone is connected to the Arduino via 

Bluetooth. The Arduino is programmed such that is receives 

the voice signal given by the user and executes it, thus moving 

the wheelchair. 
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For safety purpose, we have provided signal to Arduino, 

which in turn will operate the motors as per the command and 

moves the wheelchair in the said direction. 

IV. ADVANTAGES 

Automation: Being an automated wheelchair, it gives the 

disabled person so much ease to move around without any 

effort. 

Ease: It makes day to day tasks easier as moving 

around is not so much of a problem, thus making life easier. 

Independence: The disabled person will not need other person 

to help him move around or do his work for him. He can 

manage on his own because he doesn’t have to do any manual 

effort to move around. 

Comfort: The wheelchair designed to provide basic 

comforts like arm rest, foot rest, proper back rest etc. Thus 

the person setting wouldn’t feel any discomfort in the 

wheelchair. 

Safety: We have installed an ultrasonic sensor which 

helps to avoid obstacles that can cause accident with the 

wheelchair. Thus we have ensured the safety of the person 

sitting on the wheelchair. 

V. FUTURE SCOPE 

The proposed model can be designed to recognize more 

number of gestures and voice commands. Even the range of 

communication can be increased to a certain limit, with the 

help of better wireless sources. 

The model we have designed will be even cheaper 

than our estimated price when mass produced because the 

cost we have estimated is for one-time production only. 

VI. CONCLUSION 

Our paper shows that we can develop and implement gesture 

and voice controlled wheelchair. This wheelchair will give 

the expected performance in above mentioned real time 

application. Thus it solves our objective of making a cheaper 

automated wheelchair providing same specification as those 

available in the market. So it should be promoted for mass 

production. Which will still reduce its cost. 
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