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Abstract- This paper presents a novel method of controlling the movement of a vehicle based on the hand gestures. A pair of 
IR sensors and one ultrasonic sensor are used to sense the hand gestures. The signals generated by these sensors are used to 
control the movement of the vehicle. These signals are channeled to a microcontroller where processing is done. The 
processed signals are transmitted wirelessly to the vehicle using a pair of radio transmitter and receiver. The motion of the 
vehicle depends on the movement of the hand. This system is not only user friendly but also it allows the user to interact 
with the vehicle using the intuitive gestures without the help of any additional aides. The hand gestures given in the range of 
0 to 20 cms are used to control the movement of the body. Evaluating the results shows that the system recognizes the 
gestures with 99% accuracy and is of low-cost and low-power. 
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I. INTRODUCTION 
 
According to the report produced by World Health 
Organization (WHO), more than 15% of the people 
around the world live with physical disabilities. The 
technological development has brought a significant 
change in the Human Machine Interface (HMI) to 
help the differently abled people. In the current 
market, touch screen technology is the most 
commonly used. But this cannot be used efficiently in 
controlling the movement of a body by physically 
challenged people as it is very difficult to move the 
fingers, also it requires maintenance and is not robust. 
The next evolution of the Human Machine Interface 
(HMI) is touchless technology, which is the 
descendent of the touchscreen technology. The 
control system used by physically challenged people 
`ought to be comfortable, rugged and should be easily 
maintained. Touchless sensing system would best suit 
for this purpose as it meets all the above mentioned 
requirements. One of the important fields of research 
in touchless technology is gesture recognition as it is 
the most primitive way of communication. As the 
percentage of the world population suffering from 
physical disabilities is increasing, this paper provides 
an interactive tool that uses motion based touchless 
interaction, where technology can be controlled using 
hand gestures without wearing any additional aides 
like gloves, remote controllers, cameras etc.This 
paper proposes a new device that uses IR and 
ultrasonic sensors for the recognition of hand 
gestures. This device has two IR sensors and one 
ultrasonic sensor which are used in the photo 
reflective mode. In the photo reflective mode, the 
transmitter and receiver are placed adjacent to each 
other. The IR and ultrasonic transmitters emit out IR 
rays and a series of ultrasonic tones respectively. The 
signals   produced by the transmitters are reflected 
back by the moving hand which then set the 

corresponding receiver output high. These outputs 
together form a composite characterization of the 
position of the hand in multiple directions.  The 
signals captured by the three receivers are then used 
to recognize the specific gestures. The overall system 
can be classified into two main modules: Joypad and 
vehicle. 
 
1. Joypad: It can be classified into these sub-blocks. 
i)  Sensor block 
ii) Controller block 
iii) RF Transmitter 
2. Vehicle: This block also can be further classified 
into two sub-categories. 
i.) RF receiver 
ii.) Body which has to be controlled 
 

 
Figure 1 shows the block diagram of the system in detail. 

 
II. RELATED WORK 
 
The recent developments in the field of gesture 
recognition employ either image processing 
techniques or use wired gloves which has 
accelerometer, gyroscope etc. Microsoft’s Kinect and 
Leap motion controller which are a revolution in the 
recent years use cameras to track the movement of 
the body. The devices using vision based gesture 
recognition are very rapid and can even detect a 
sudden change in the movement of the body but are 
very expensive. Also these products employ image 
processing algorithms which are very complicated 
and do not work in large distances and varying light 
conditions. The devices incorporating accelerometers 
and magnetometers have wires hung in a haphazard 
manner which makes it uncomfortable to use. This 



International Journal of Industrial Electronics and Electrical Engineering, ISSN: 2347-6982 Volume-2, Issue-6, June-2014 

Gesture Based Touchless Joypad 
 

21 

paper provides a device which overcomes the 
disadvantages of using cameras and wired gloves. 
 
III. DEVICE DESCRIPTION 
 
The gesture based touchless Joypad uses piezoelectric 
effect and photo-voltaic effecttocharacterize the 
complex movements of articulated objects like hands. 
The following subsections describe the device and its 
operation in detail. 
 
a. Joypad: Figure 2 shows a prototype of the joypad 
which has sensors, microcontroller and RF 
transmitter. As shown in the figure, sensors are 
placed on the surface and microcontroller, RF 
transmitter are placed inside it. Ultrasonic sensor is 
placed in the middle of the joypad and the two IR 
sensors are placed one to the left and one to the right. 
Let the IR sensor placed to the left be denoted by L 
and the one placed to the right by R. These sensors 
give output values depending on the position of the 
hand. These values are sent to microcontroller PSoC. 

 

Figure:2-Prototype of JOYPAD. 
 

1. Sensor Block: This device uses proximity sensors 
to know the movement of the hand. Various sensors 
like laser, radar, infrared and ultrasonic sensors can 
be used for collision avoidance and distance 
measurement. If distance measurement is required, 
ultrasonic sensors and Infrared sensors are generally 
preferred. Among these sensors, laser and radar 
techniques are normally not employed in vehicles 
because of their high cost. Though infrared cannot be 
used for very high ranges it works perfectly in the 
range of 0 – 20 cms and ultrasonic sensors have high 
range and are of low cost. These two sensors are even 
robust and can be used in any climate. These 
advantages of infrared sensors and ultrasonic sensors 
over the other sensors have made them ideal for 
controlling the vehicle. 
i. Infrared Sensor: This device uses IR sensor 
modules which here act as proximity sensors. It has a 
pair of IR transmitter and IR receiver and an on-board 
LED indicator. When IR signals are received by IR 
receiver a voltage will be generated due to 
photovoltaic effect and the output goes high. Hence 
the output pin is normally low though the IR LED is 
continuously transmitting as there is no obstacle and 
nothing is reflected back to the IR receiver. When an 

obstacle is encountered, the output of IR receiver 
goes high as IR signal is reflected from the obstacle 
surface. This drives the output and the on-board LED 
to high. 
ii. Ultrasonic sensor: The sensor works on the 
principle of piezoelectric effect. Sensor has 
piezoelectric material which convert mechanical 
stress applied on them to electrical energy and vice 
versa. This phenomenon is used in designing the 
ultrasonic transmitter and the receiver. Ultrasonic 
transmitter has a piezoelectric crystal which when 
excited by an electric signal produces acoustic waves 
of the same frequency. When these acoustic waves hit 
a surface they reflect and the reflected wave is termed 
as an echo. The echo is detected by the receiver. The 
piezoelectric crystal in the receiver produces an 
electric signal corresponding to the echo received. 
The properties of the echo depend on the time of 
flight of the wave which is used to find the distance 
of the object from the sensor .As the speed of the 
ultrasound at 25℃ is known, the distance travelled by 
the wave can be found out by calculating the time 
taken for the wave to sense an obstacle 
2. Microcontroller: A microcontroller is a small, low-
cost computer built for the purpose of dealing with 
specific tasks. The microcontroller used here is PSoC 
5. It is the latest controller developed by Cypress. 
PSoC 5 is a Programmable System-on-Chip, a 
platform for 8-bit, 16-bit, and 32-bit applications. It 
combines precision analog and digital logic with a 
high-performance CPU. With PSoC, you can create 
the exact combination of peripherals and integrated 
proprietary IP to meet your application requirements. 
3. RF transmitter: The modified signals from the 
microcontroller are encoded and transmitted on RF 
carrier wave of 434MHz frequency. It uses ASK 
(Amplitude shift keying) method of modulation. Each 
address or data bits can be set to either logic ‘1’ or 
logic ‘0’.On transmission enable TE first the address 
bits are transmitted followed by the data bits. It has a 
four bit encoder which helps to transmit four bits at a 
time. 
b. Body:The body consists of: 
i) Chassis. 
ii) 2 DC motors each 9V and 60rpm. 
iii) 2 wheels. 
iv) 2 castor wheels at front and back of the vehicle. 
v) RF receiver. 
vi) Motor driver. 
 
1.RF receiver: The four bits from the RF transmitter 
are received by the receiver. The address and data bits 
are transmitted using RF transmission medium. It has 
a decoder which compares the serial input data 3 
times with the local address and if no error is found 
the data bits are decoded and transferred to the output 
pins. During this time VT pin is ON indicating the 
valid transmission.  
2.Motor driver: Since the current output from the RF 
receiver is not sufficient to drive the motors, an 
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integrated circuit is used to provide sufficient current 
to drive the circuit. Here we are using a L293D motor 
driver IC to drive the motors. It consists of a dual H-
bridge which helps in movement of body in both 
forward and reverse directions by just reversing the 
current flowing through the motor. It works as 
follows: 
 
a. If switches A and D are ON the body moves in the 
forward direction. 
b. If switches B and C are ON the body moves in the 
reverse direction. 
c. If all the switches are closed the motor is turned 
OFF. 
d. If all the switches are turned ON the circuit 
explodes.  
 
IV. HARDWARE IMPLEMENTATION 
 
The hand gestures which control the movement of the 
body are sensed by IR and ultrasonic sensors which 
here act as proximity sensors. The ultrasonic sensor is 
calibrated in such a way that if the distance between 
the sensor and the hand is below 10cm(the distance is 
displayed in the LCD display in the microcontroller) 
it is taken as digital ‘1’ and if the obstacle is above 
10cm and below 20cm it is taken as digital ‘0’. And if 
any obstacle is detected above 20cm the body will not 
move. And similarly for IR sensors if any object is 
detected in the range of 5 cms the output of the sensor 
goes high otherwise it goes low.  This paper defines 
four gestures to control the movement of the body. 
The detailed explanation of these gestures is given 
below: 
1. Forward movement of body: Obstacle at ultrasonic 
sensor should be less than 10cm and both the IR 
sensors should not detect any object. When this 
condition occurs the signals from the controller are 
transmitted to the motor driver such that it moves in 
the forward direction.  
2. Reverse movement of the body: Obstacle at 
ultrasonic sensor should be greater than 10cm and 
less than 20cm and both the IR sensors should not 
detect any object. When this condition occurs the 
signals from the controller are transmitted to the 
motor driver such that it moves in the reverse 
direction. 
3. Left movement of the body: Obstacle at ultrasonic 
sensor should be less than 10cm and the left IR sensor 
should detect objectwhile the other IR sensor remains 
at zero.   When this condition occurs the signals are 
given to the motor driver such that left wheel rotates 
in clockwise direction and the other wheel rotates in 
anti-clockwise direction resulting in left turning of 
the body. 
4. Right movement of the body: Obstacle at 
ultrasonic sensor should be less than 10cm and the 
right IR sensor should detect object while the other 
IR sensor remains at zero. When this condition occurs 
the signals are given to the motor drivers such that 

right wheel rotates in clockwise direction and the 
other wheel rotates in anti-clockwise direction 
resulting in right turning of the body. 

 
 

 
The signals from the sensors are modified in the 
microcontroller and are given to the RF transmitter 
circuit. The signals are received and the RF receiver 
gives these signals to the motor driver such that the 
body moves according to the gestures. The table 1 
given below explains the modification of the gesture 
signals to the movement of the body. 
 
V. RESULTS AND EXPERIMENTATION 
 
This device has been checked for its working 
condition for all the four gestures from ten different 
users. The gesture recognizer has showed 99% 
accuracy. Each of these users was asked to move the 
body on ‘H’ and ‘8’ tracks. The movement of the 
vehicle on these two tracks is show in the series of 
pictures given below. 
 

 
 

 
 

 
 

 
CONCLUSION 
 
We have demonstrated a low cost gesture control 
mechanism which is accurate up to 99%.Gesture 
recognition technology is very young and soon, 
gesture recognition will be the only tool in our 
everyday life in ways we can barely imagine. 
 
FUTURE WORK 
 
IR sensors when used inside a room have to be tuned 
for maximum sensitivity. When the sensor is brought 
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out it has to be re-tuned as the sun’s rays have IR 
frequencies which act as IR source. So, the next step 
for improving the system includes replacing the IR 
sensors with ultrasonic sensor as ultrasonic sensor is 
insensitive to climatic changes. The other advantage 
of this improvisation is that ultrasonic sensor has 
higher range and is more accurate than IR sensor. 
Gesture control has large scale applications like 
control of virtual objects. It can be used to control the 
cursor, flip the pages in a document and roll the 
screen. This can be implemented by sensing the hand 
gestures and transmitting the sensor outputs to a 
computer or phone. Apart from gaming, gesture 
control also finds its path into medical field with 
improvised functionalities which expands their 
applications. 
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