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Abstract— The current emerging technology in the field of 

science is Robotics. The spy robot as its name suggests in 

the one used for the purpose of spying on enemy territories. 

Its applications can be, at the time of war where it can be 

used to collect information from the enemy terrain and 

monitor that information at a far secure area, and safely 

devise a plan for the counter attack, tracking locations of 

terrorist organizations and then plan attack at suitable time, 
making a surveillance of any disaster affected area where 

human beings can’t go. This paper deals with design and 

implementation of an accelerometer based hand gesture 

controlled robot controlled wirelessly using a small low 

cost, 3-axis accelerometer. These days a number of wireless 

robots are being developed and put to various applications 

and uses. In order to increase the use of robot in places 

where conditions are not certain like rescue operations, 

robots can be made to follow the instructions of human 

operator and perform the task accordingly. One common 

form of communication is Gestures that are not only limited 
to face, body and fingers but also hand gestures. A hand 

Gesture Control Robot is a kind of robot which is controlled 

by the hand gestures and not by using buttons. This proposes 

an integrated approach of tracking and recognition of hands 

which is intended to be used as human-robot interaction 

interface. 
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I. INTRODUCTION 

Military Robots are used to detect bombs, weapons, fire and 

gas etc. in the war fields. The advantage is that the cost per 

hour to operate a robot is a fraction of the cost of the human 

labor needed to perform the same function. Including this, 

they are reprogrammed and perform functions with a high 

accuracy. Human operators are far more versatile so they 

can switch to any pre-defined job tasks easily. Robots are 

built and programmed to be job specific. Robots are in the 

infancy stage of their evolution. As robots evolve, they will 

become more versatile, emulating the human capacity and 
ability to switch job tasks easily. While the personal 

computer has made an ineffaceable mark on society, the 

personal robot hasn’t made an appearance. Robotics is 

element of science of automation which is operated under 

control of mini or micro-computer. Robots require a 

combination of elements to be effective: sophistication of 

intelligence, movement, mobility, navigation, and purpose. 

Without risking human life, robots can replace humans in 

some hazardous duty service. Robots can work in all types 

of polluted environments, chemical as well as nuclear. They 

can work in environments so hazardous that an unprotected 

human would quickly die [3]. 
A hand Gesture Control Robot is a kind of robot 

which is controlled by the hand gestures and not by using 

buttons. The robot is equipped with two sections- 

Transmitting section and Receiving section. In the 

Transmitting section, the Accelerometer is mounted on hand 

of the user capturing its gesture and moving the robot 

accordingly. For assigning proper levels to the input 

voltages from the accelerometer comparator IC is used. 

Encoder IC is then used to encode the four bit data which 

will later be transmitted by an RF Transmitter module. In 
the receiving section, the received encoded data by RF 

receiver module is then decoded using a decoder IC which is 

then processed by a microcontroller and passed onto a motor 

driver to rotate the motors in a special configuration to move 

the robot in the same direction as that of the hand. So, the 

primary basic aim of design is to make the robot move as 

soon as the operator makes any gesture. The goal of this 

paper is to develop methods that helps user to control & 

program a robot with high level of abstraction from robot 

specific language [1]. 

II. HARDWARE REQUIREMENTS 

A. Transmitter Section: 

It consists of, 

1) Gyroscope accelerometer 

2) RF transceiver 

3) Atmega328 microcontroller 

4) 16*2 LCD 
5) LED 

1) Gyroscope accelerometer:  

MPU6050 sensor module is complete 6-axis Motion 

Tracking Device. It combines 3-axis Gyroscope, 3-axis 

Accelerometer and Digital Motion Processor all in small 

package. Also, it has additional feature of on-chip 

Temperature sensor. It has I2C bus interface to 

communicate with the microcontrollers. It has Auxiliary I2C 

bus to communicate with other sensor devices like 3-axis 

Magnetometer, Pressure sensor etc. If 3-axis Magnetometer 

is connected to auxiliary I2C bus, then MPU6050 can 
provide complete 9-axis Motion Fusion output. The 

MPU6050 consist of 3-axis Gyroscope with Micro Electro 

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

rotational velocity along the X, Y, Z axes as shown in below 

figure. 

 
Fig. 1: MPU-6050 Orientation and Polarity of Rotation 
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The MPU-6050 module has 8 pins, 

 INT: Interrupt digital output pin. 

 AD0: I2C Slave Address LSB pin. This is 0th bit in 7-
bit slave address of device. If connected to VCC then it 

is read as logic one and slave address changes. 

 XCL: Auxiliary Serial Clock pin. This pin is used to 

connect other I2C interface enabled sensors SCL pin to 

MPU-6050. 

 XDA: Auxiliary Serial Data pin. This pin is used to 

connect other I2C interface enabled sensors SDA pin to 

MPU-6050. 

 SCL: Serial Clock pin. Connect this pin to 

microcontrollers SCL pin. 

 SDA: Serial Data pin. Connect this pin to 
microcontrollers SDA pin. 

 GND: Ground pin. Connect this pin to ground 

connection. 

 VCC: Power supply pin. Connect this pin to +5V DC 

supply. 

 
Fig. 2: Accelerometer MPU 6050 

 
Fig. 3: Hand Movements 

2) RF transceiver:  

RF stands for Radio Frequency. This module consists of 

further two parts: Transmitter (Tx) and Receiver (Rx). It is a 

small electronic device used to transmit and receive signal 
between two devices. It is available in different operating 

frequencies with different operating range. An Encoder 

Circuit & a Decoder Circuit is used along with the 

Transmitter & Receiver respectively in order to transmit & 

receive the message/signal. RF transmission is better than IR 

because signals through RF can travel through larger 
distances while IR mostly operates in line-of-sight mode and 

also RF signals can travel even when there is an obstruction 

between transmitter & receiver. Moreover, RF transmission 

is more strong and reliable than IR transmission [1].  

 
Fig. 4: RF Transceiver kit (HC-11) 

This is FM based module having frequency of 
433.1MHz-433.10MHz i.e. it have 10 channels. It can send 

signals up to 40m and minimum range is 0.2m. The 

transmitter Power supply ranges from a 3-12 V, making it 

ideal for battery-powered applications. The receiver module 

requires no external RF components except for the antenna. 

The super-regenerative design exhibits exceptional 

sensitivity at a very low cost. You can integrate the 

encoding and decoding work to the MCUs on both sides. 

Whenever there are no 433MHz devices around, you may 

use it as direct cable connection. 

3) ATMEGA328 Microcontroller:   
ATmega328 microcontroller is used as the hardware 

platform. It is the controlling unit, to which all other 

components (Accelerometers, Motors, RF modules etc.) are 

interfaced. It is a low voltage, high performance CMOS 8-

bit Microcomputer with 32K bytes of Flash Programmable 

& Erasable Read-Only Memory. It is an 8-bit high 

performance microcontroller of AVR family with low power 

consumption and is based on enhanced RISC architecture 

with 131 powerful instructions. Most of the instructions 

execute in one machine cycle. It can work on a maximum 

frequency of 20MHz. It has 32 KB programmable flash 

memory, static RAM of 2 KB and EEPROM of 512 Bytes. 
It is a 28 pin microcontroller and has 14 I/O (input/output) 

lines. The device supports throughput of 20 MIPS at 20 

MHz and operates between 4.5-5.5 volts. 
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Fig. 5: Atmega328 Microcontroller 

B. Receiver Section: 

It consists of, 

1) Metal detector 

2) Spy Camera 

3) Motor driver IC 

4) Atmega328 Microcontroller 

5) RF transceiver 

6) Battery 

1) Metal detector:  

Detects metal objects up to 7 cm giving active low output 

with LED indication & buzzer on detecting metal. Detection 
range is adjustable up to 7 cm. Operation range varies 

according to size of the metallic object. It requires a Power 

Supply of 5V DC. Power Consumption is 50mA max. It 

requires Detection Indicator as LED or Buzzer. It gives 

Digital output. Active with logic “0”.It have Dimensions: 

52x71 mm. It has Full SMD design. 

 
Fig. 6: Metal detector 

To test sensor you only need power the sensor by 

connect two wires +5V and GND. You can leave the output 

wire as it is. When LED is off the output is at 5V. • Bring 

the metal object nearby the PCB coil and the LED will lit up 
and output becomes 0V. The output is active low and can be 

given directly to microcontroller for interfacing applications. 

 
Fig. 7: Output state and LED state 

2) Spy Camera:  

Here we use wireless very high frequency camera to send 
audio video signal up to 35m.With easy Wi-Fi connection 

(Only 2.4GHZ) to access, you can live stream all your 

videos via smart phone or tablet App (IOS & Android 

Available). Just insert a micro SD card and turn on. We 

connect the camera with mobile through mobile application 

using Wi-Fi. As robotic vehicle moves it sends audio and 

video signals to mobile. 

 
Fig. 8: Spy Camera 

With 150°wide-angle lens, stunning HD video 
quality 1920 x 1080p 30 fps, high resolution live streaming 

delivers you clear picture with more details to know what's 

going on when you're away. This spy cam supports loop 

recording, and record & playback with local micro SD card 

(up to128G, not included). This mini spy camera with 6 

hidden infrared LEDs without lighting, 5m night vision 

distance, remotely turn it on or off, no longer worry about 

recording at night, This home hidden camera gives you 

fantastic night experience even in pitch dark and full 

protection to see the whole room at night - not just a limited 

spotlight view at any time of day or night. 
3) Motor Driver IC:   

L293D IC is a typical Motor Driver IC which allows the DC 

motor to drive on any direction. This IC consists of 16-pins 

which are used to control a set of two DC motors 

instantaneously in any direction. It means, by using a L293D 

IC we can control two DC motors. As well, this IC can drive 

small and quiet big motors. 
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Fig. 9: Motor driver IC L293D 

III. BLOCK DIAGRAM 

A. Transmitter: 

 
Fig. 10: Block diagram of Transmitter 

B. Receiver:  

 
Fig. 11: Block diagram of Receiver 

IV. WORKING 

There will be ONE transmitter circuit and ONE receiver 

circuit. The transmitter circuit is fixed on human hand and 

receiver circuit is on robotic vehicle.  Hardware for the 

transmitter and receiver circuits will be designed and 

developed in the project. There will be a three-axis 

accelerometer to determine the orientation in two axis, +x 

axis, +y axis, -x axis, -y axis and z for free fall. When power 

supply turns on, according to gestures of our hand as shown 

in above figure, robotic vehicle moves in particular 

direction. In receiver, metal detector will detect existence of 
metals or mines when a robotic vehicle is send to any place. 

When any metal is detected by metal detector, buzzer turns 

on and message displays on LCD screen which is on 

transmitter circuit as ‘Metal Detected’. Also the spy camera 

which is fixed on receiver circuit gives audio and video 

output on android application through Wi-Fi. Spy camera 

with 150° wide-angle lens, stunning HD video quality 1920 

x 1080p high resolution live streaming delivers you clear 
picture on your android app  with more details to know 

what's going on. It has 6 hidden infrared LEDs without 

lighting, 5m night vision distance; remotely turn it on or off. 

Both wireless transmitter and receiver modules will work 

independently.  

V. CONCLUSION 

Hand gesture control becomes an example of 

companionship between man and machine in the race of 
man vs. Machine further enhancing the technology to the 

next level from speech recognitions and wired connections 

to wireless hand gesture control technology. There is a rapid 

growth on application development considering gesture 

recognitions system. So in this paper, we propose a model of 

a robot based on “Human Gesture Recognition” utilizing 

hand gesture to communicate with the robot. The 3-axis 

accelerometer selected to be the input device of this system 

captures the human gestures. When compared with the other 

input devices, accelerometer is easier to work and offers the 

possibility to control a robot by wireless means. The low 
price and short set-up time are other advantages of the 

system but an important limitation to consider is the 

reliability of the system. Physical hardship to the user is 

avoided through the use of accelerometer as with the twist 

of the hand, the user gets the ability and freedom to turn the 

robot into the desired direction [1]. 
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