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Abstract— The main goal of this project is to develop two 

robots which play badminton.  In the design of the robot, the 

Arduino mega controller along with the USB host shield to 

support the PS3 controller which is controlling the robots is 

introduced. Bluetooth wireless technology is used to control 

the movement of one robot and the other is wired. Joystick 

controls on PS3 are used to control the speed of the motors. 

The Bluetooth dongle used to interface the PS3 is of Version 

4.0. The pneumatic valve and cylinders are used to give 

stroke to the shuttle so that it can go a long way. Omni 

wheels are used to reduce the time required for turning. This 

paper explains the design, the overall interfacing and 

working of the robot.       
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I. INTRODUCTION 

A. History: 

Robocon is organized by Asia-Pacific Broadcasting Union 

(ABU), which consist of over 20 countries of Asia Pacific 

Region. Selection of team which represents their country in 

the International contest is done through national contests. 

Teams from Engineering and Technological colleges are 

eligible for participation. Participating teams are expected to 

design and fabricate their own robots. 

Every year, the National Robocon event is 

organized by Doordarshan: the national public service 

broadcaster. The winning team gets an opportunity to 

represent India in the International competition. First 

Robocon was held in 2002 at IIT Kanpur. The number of 

participant countries has increased from 3 to around 96 in 

Indian National Robocon 2014 held at the Badminton Hall 

of Shree Shiv Chhatrapati Sports Complex, Balewadi, Pune. 

B. About Theme: 

The theme for Robocon 2015 was declared by Indonesia as 

“Robominton: Badminton Robo-Game” [1]. The motive of 

this contest was badminton‟s doubles game. In this theme, 

two robots were to be designed such that they must be 

capable of serving the shuttle and hit it back when serviced 

by opponent robot. The highlight of the game was how the 

two robots hit the shuttle.  

The prototype was developed by taking into 

account the safety primitives such as using wire with 

adequate length, avoiding over-current to a circuit or short-

circuit which may cause fire, use of adequate batteries 

manufactured by the authorized battery manufacturers etc. 

The Robot is been designed such that it does not harm to 

any other Robot or humans. 

C. Outline of the Paper: 

First the concept of robot is presented along with the 

mechanical configuration. Then the development board is 

presented   the detailed description and working of the two 

robots. The highlights of components used is presented and 

the future modifications windup the paper. 

 
Fig. 1: Concept of robot playing field. 

II. ABOUT ROBOT 

A. Objectives: 

1) To service correctly so that it falls into specified 

yellow zone of opponent team. 

2) The robot should have capability to hit back the 

shuttle coming from other side. 

3) The speed of the robot must be high with limited 

power consumption. 

4) The robot should be light in weight and within 

given dimensions. 

Badminton playing robot is having two main goals: service 

and reply. The service robot has to service accurately in the 

yellow zone of the opponent‟s team. When opponent‟s 

robots hit back the shuttle our robots should be capable of 

hitting it back either it maybe service robot or reply robot. 

B. Literature Survey: 

Badminton playing robot-a multidisciplinary test case in 

Mechatronics: Steven Gillijns (PhD) have presented a 

Mechatronics design approach and related technologies for a 

badminton playing robot [2]. It dealt with visual recognition 

of the flying shuttle, estimation of its trajectory and possible 

interception points, moving the robot to the interception 

point and performing the interception hit. 

C. Proposed System: 

 Robots can be manual, automatic or semi- 

automatic. 

 Wireless communication to be established. 

 Preloaded shuttles in the robot. 

 Pneumatic controls to the racquet for replying. 

 PS3 controllers for the movement of the robot. 

 Minimum power consumption. 

 Arduino is used as a controller. 

Arduino Mega 2560 is used to control all the mechanisms. 

Arduino gives the advantage to reduce the wiring in the 
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circuit as many arduino compatible shields are available. 

The USB host shield is used for interfacing the PS3. As one 

robot is wirelessly controlled, Bluetooth dongle of version 

4.0 is connected to USB Host shield and PS3 is connected 

via it to Arduino. The pneumatic cylinder having 12mm 

diameter provides stroke of 250mm. The pressure provided 

to the cylinder is up to 6 bars. The shuttles are preloaded in 

the robots which are used for servicing. The structure 

designed for shuttle releasing is done with the help of 

stepper motor. The stepper motor is rotated by an angle of 

450 every time and the shuttle is released. The racket hits 

the shuttle within fraction of seconds. The joystick on PS3 

controls the direction as well as speed of the motors such as 

increase in X and Y co-ordinates increase the speed 

accordingly in horizontal and vertical directions. The speed 

controlling is important factor that is to be considered. USB 

host shield library is used to program the circuitry. The 

advantage of using the shield is it does not require external 

supply as it is powered by arduino. While serving, the 

stepper motor rotates to drop the shuttle and the racquet is 

released. The timing for the shuttle releasing and racquet 

hitting are synchronized. When shuttle comes from another 

side then the reply robot will hit back the racquet. A 

particular challenge in the Mechatronics is the integration of 

diverse technologies from different areas of engineering and 

science. Mechanical design of the robot and embedded hard 

real- time and soft real-time system programming on 

distribute computing platforms are also an important part of 

the realization.  

The main features of these robots are that it is 

economical, light in weight and fast in movement. 

III. MECHANICAL DESIGN 

A. Robot Has Two Degrees Of Freedom: 

1) Linear Axis: Used to position the robot across the 

field using a line armature 

2) Hit Axis: Used to position the racquet for the hit 

and   to perform the actual hit. 

The mechanical design of the robot was challenging due to 

extremely high acceleration and velocity requirements. 

Several alternative mechanical configurations were analyzed 

during the concept phase. Omni wheels are used here for 

movement of robot in any direction easily so that Robot 

should be able to hit the shuttle back within a short span 

of time. Speed of the robot is major factor in the design of 

the robot; thus we have used high RPM motors.  

The service robot has to service the shuttle that 

freely falls from the shuttle dropping mechanism. When 

shuttle falls, service racquet (mechanism shown in Fig. 2) 

hits the shuttle in the service zone. A challenge in this was 

to use pneumatic cylinder with appropriate length and 

bore. 

 

 
Fig. 2: Service robot mechanism 

The reply robot (Fig. 3) has to hit back the shuttle 

which is being serviced by opponent‟s robot. A particular 

challenge in this task was to hit the shuttle with 

appropriate velocity. This is achieved by the appropriate 

selection of cylinder. The mechanism of inclined joining 

of racquet with cylinder is as shown in Fig.3. 

 

 
Fig. 3: Reply robot mechanism 

IV. ELECTRONIC DESIGN 

A. Block Diagram: 
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The dc-dc buck is used as a constant voltage source so as to 

keep the further circuit isolated from the surge current that 

may produce in relays or capacitors in the circuit. This 

results in protection of Arduino and other circuits from 

being damaged. Arduino is the basic building block of the 

robot designed. It is used to provide automation or semi 

automation to the designed machine with compact circuit 

and less number of wires. The motor drivers, relay modules 

and the PS3 controller are all controlled by Arduino and 

henceforth it provides an ease to operate the robot. The 

development board has been developed for optimum of 

wires. The relays are used to operate the solenoid valves 

whereas the high ampere motor drivers are used to drive the 

motors along with speed and direction control. The host 

shield is being used to establish a connection between the 

Arduino and the PS3 controller. 

The PWM pins of arduino are used to control the 

speed of the motors through the motor drivers. The digital 

pins on the Arduino are used to digital write and send 

commands to the relays and the drivers. As the „HIGH‟ 

command is sent on the relay pins, the solenoids are 

actuated thus providing the service or the reply. Besides, 

high current rated motor drivers are used to drive the 

motors along with the short-circuit and over current 

protection capabilities and the speed and direction control. 

The USB host shield is used for the interfacing the PS3 

controller. The Bluetooth dongle of version 4.0 is 

connected to the host shield and it provides a 

communication path between the PS3 and the Arduino. 

B. Development Board: 

The development board is developed so as to achieve greater 

flexibility in the circuit such as efficient conductor routing, 

reduced connection errors and easier component assembly. 

 
Fig. 4: Development board 

V. SYSTEM DEVELOPMENT 

A. Power Supply Unit: 

Lithium-polymer (Li-Po) battery is used for robotics 

application. It is very light in weight and small in size for 

same power compared to Ni-Cd, Ni-MH and lead acid 

batteries. It has very long life without losing charging 

capacity and it also has very low maintenance. 

B. PS3 Controller: 

PS3 is Bluetooth controlled device. PS3 controller joysticks 

are used to control the speed of the motor.  Robot is having 

SONY PS3 controller. The pneumatic strokes are also 

controlled using PS3. PS3 controller is interfaced with the 

controller using arduino, USB host shield and the Bluetooth 

dongle. 

C. Pneumatic Cylinder: 

In the prototype pneumatics is used for linear movement for 

the reply and service. Pneumatics controls the racket stroke 

for hitting the shuttle. Three pneumatic cylinders are used. 

One is used for service having 12mm diameter and 250 mm 

strokes. Two others used are for reply having 16mm 

diameter and 200 to 250 mm strokes. 

D. Omni Wheels: 

Omni wheels are introduced in the robot. It reduces the time 

required to control the direction of the robot. It easily moves 

in the vertical, horizontal and diagonal directions. Omni 

wheels are bidirectional, double row and 100mm. the robot 

having 35 kg/cm motor with side shaft. To reply along with 

pneumatic two wiper motors are used. Every motor requires 

motor driver to provide sufficient current to drive the 

wheels. The motor driver used is of 16A, 12V. 

E. Motor Drivers: 

The motor driver can take high peak current load and can be 

operated up to 20 kHz PWM. These drivers can be 

interfaced with 3.3 V and 5V logic levels. It also has in-built 

under/over voltage protection and provides a constant output 

current. 

F. Software: 

There are several practical challenges in the implementation 

of the system, which are also to be taken into account to 

communicate amongst the circuit. Arduino IDE is used to 

develop the software of the robots. Various libraries are 

available in the Arduino for the shields the USB host shield 

library is introduced for PS3. The software gives facility to 

interface the components with other. The speed of the robot 

can easily be controlled. Special efforts were made to keep 

the costs low, while extracting   maximum performance 

from the hardware. 

VI. PERFORMANCE ANALYSIS 

We have thus analysed that the robot can give the service of 

hitting the shuttle within fraction of seconds and with high 

speed. The robot is also able to hit back the shuttle that 

comes from opponent side. 

A. Snapshot of Service Robot: 

 
Fig. 5: Snapshot of Service Robot 
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B. Snapshot of Wireless Robot: 

 
Fig. 6:  Snapshot of Wireless Robot 

VII. CONCLUSION 

The first version of a robot playing badminton is designed. 

The design of such a robot contains diverse problems-

mechanical, software and is a challenging case in 

Mechatronics design both from theoretical and from 

practical perspective.  

VIII. FUTURE MODIFICATIONS 

Future version of the robot is currently under 

development, with even more challenging goals, such as 

wireless information transfer and completely autonomous 

platform. Image processing can be introduced to scan the 

shuttle and for that purpose the camera can be placed on the 

robot. 
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