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ANDROID BASED GESTURE CONTROLLED ROBOT 

 
 

Abstract— In this wireless gesture controlled robot 

project we are going to control a robot using hand 

gestures. This is an easy, user-friendly way to 

interact with robotic systems and robots. An 

accelerometer is used to detect the tilting position of 

your hand, and a microcontroller gets different 

analogue values and generates command signals to 

control the robot. The gestures can be interpreted 

from any kind of physical movement or condition, 

but usually arise from a person. Gesture recognition 

can be explained as a method by which a computer 

can understand the language of the human body, 

thereby creating a communication bridge between 

humans and machines than normal text based or a 

terminal user interfaces or even graphical user 

interfaces (GUIs) that still restrict most of the 

mouse and keyboard inputs.This concept can be 

implemented in a robotic arm used for welding or 

handling hazardous materials, such as in nuclear 

plants. Detailed description of the project is 

discussed below. 
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1.INTRODUCTION 

 

Nowadays, robotics is becoming one of the most 

advanced fields in the modern era of technology. 

The robotics mainly involve in the automobile 

industry, medical industry, construction works, 

defense and even used as a fire fighting robot to help 

people from fire accidents. But, controlling the robot 

with a remote or a switch is quite complicated. So, a 

new project is developed that is, an accelerometer 

based gesture control robot. The main goal of this 

project is to control the movement of the robot with 

hand gesture using accelerometer present in android 

phones. 

2..PROBLEM FORMULATION 

We cant always depend on Remote consoles or 

controllers to control robots. We had to come up with 

some special idea inorder to make the robot use more 

effieciently. Voice controlled robots were opted but 

they were not effective in Loud and noisy areas. So 

we required a process where the robot would respond 

quickly and at the same time, save us both time and 

money. boards feature serial communications 

interfaces, including Universal Serial Bus (USB) on 

some models, which are also used for loading 

programs from personal computers. The 

microcontrollers are typically programmed using a 

dialect of features from the programming 

languages C and C++. In addition to using traditional 

compiler tool chains, the Arduino project provides 

an integrated development environment (IDE) based 

on the Processing language project. 

 

Microcontroller: 

The ATmega328 is a single chip microcontroller 

created by Atmel in the mega AVR family. The 

Atmel 8-bit AVR RISC-based microcontroller 

combines 32 kB ISP flash memory with read-while-

write capabilities, 1 kB EEPROM, 2 kB SRAM, 23 

general purpose I/O lines, 32 general purpose 

working registers, three flexible timer/counters with 

compare modes, internal and external interrupts, serial 

programmable USART, a byte-oriented 2-wire serial 

interface, SPI serial port, 6-channel 10-bit A/D 

converter (8-channels in TQFP  and QFN/MLF 

 packages),programmable watchdog timer with 

internal oscillator, and five software selectable power 

saving modes. The device operates between 1.8-5.5 

volts. The device achieves throughput approaching 

1 MIPS per MHz. 

Accelerometer: 

An accelerometer is a three-axis acceleration 

measuring device. The accelerometer used here is 

ADXL335 and it has 3 axis (X Y Z).Almost all smart 

phones now have accelerometers (even though we are 

not going to take it from a smart phone). You definitely 

played motion games in your mobile (E.g Temple run) 

where the character in the game moves left and right 

when you tilt your phone left and right respectively it 

is done by the accelerometer. 
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IC HT12D: 

HT12D is a decoder integrated circuit that belongs to 

2
12 

series of decoders. This series of decoders are 

mainly used for remote control system applications, 

like burglar alarm, car door controller, security 

system etc. It is mainly provided to interface RF and 

infrared circuits.  They are paired with 2
12

 series of 

encoders. The chosen pair of encoder/decoder should 

have same number of addresses and data format.In 

simple terms, HT12D converts the serial input into 

parallel outputs. It decodes the serial addresses and 

data received by, say, an RF receiver, into parallel 

data and sends them to output data pins. The serial 

input data is compared with the local addresses three 

times continuously. The input data code is decoded 

when no error or unmatched codes are found. A valid 

transmission in indicated by a high signal at VT 

pin.HT12D is capable of decoding 12 bits, of which 8 

are address bits and 4 are data bits. The data on 4 bit 

latch type output pins remain unchanged until new is 

received. 

IC HT12E: 

HT12E is an encoder integrated circuit of 2
12 

series of 

encoders. They are paired with 2
12

 series of decoders 

for use in remote control system applications. It is 

mainly used in interfacing RF and infrared circuits. 

The chosen pair of encoder/decoder should have 

same number of addresses and data format. Simply 

put, HT12E converts the parallel inputs into serial 

output. It encodes the 12 bit parallel data into serial 

for transmission through an RF transmitter. These 12 

bits are divided into 8 address bits and 4 data 

bits. HT12E has a transmission enable pin which is 

active low. When a trigger signal is received on TE 

pin, the programmed addresses/data are transmitted 

together with the header bits via an RF or an infrared 

transmission medium. HT12E begins a 4-word 

transmission cycle upon receipt of a transmission 

enable.  

 

This cycle is repeated as long as TE is kept low. As 

soon as TE returns to high, the encoder output 

completes its final cycle and then stops. 

IC 7805: 

A voltage regulator is designed to automatically 

maintain a constant voltage level. A voltage 

regulator may use an electromechanical mechanism, 

or electronic components. Depending on design, it 

may be used to regulate one or more voltages. 7805 

voltage regulating IC is used to provide the voltage 

5V dc. 

 

L293D Motor Driver: 

L293D is a typical Motor driver or Motor Driver IC 

which allows DC motor to drive on either direction. 

L293D is a 16-pin IC which can control a set of two 

DC motors simultaneously in any direction. It means 

that you can control two DC motor with a single 

L293D IC.  

It works on the concept of H-bridge. H-bridge is a 

circuit which allows the voltage to be flown in either 

direction. As you know voltage need to change its 

direction for being able to rotate the motor in 

clockwise or anticlockwise direction, hence H-bridge 

IC are ideal for driving a DC motor. 

In a single L293D chip there are two h-Bridge circuit 

inside the IC which can rotate two dc motor 

independently. Due its size it is very much used in 

robotic application for controlling DC motors. There 

are two Enable pins on l293d. Pin 1 and pin 9, for 

being able to drive the motor,  

http://www.rakeshmondal.info/High-Torque-Motor-Low-RPM-Motor
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the pin 1 and 9 need to be high. For driving the motor 

with left H-bridge you need to enable pin 1 to high. 

And for right H-Bridge you need to make the pin 9 to 

high. If anyone of the either pin1 or pin9 goes low 

then the motor in the corresponding section will 

suspend working. It’s like a switch circuit (IC). 

DC Motors: 

A DC motor is any of a class of rotary electrical 

machines that converts direct current electrical energy 

into mechanical energy. The most common types rely 

on the forces produced by magnetic fields. Nearly all 

types of DC motors have some internal mechanism, 

either electromechanical or electronic, to periodically 

change the direction of current flow in part of the 

motor.DC motors were the first type widely used, 

since they could be powered from existing direct-

current lighting power distribution systems. A DC 

motor's speed can be controlled over a wide range, 

using either a variable supply voltage or by changing 

the strength of current in its field windings. Small DC 

motors are used in tools, toys, and appliances. 

The universal motor can operate on direct current but 

is a lightweight motor used for portable power tools 

and appliances. Larger DC motors are used in 

propulsion of electric vehicles, elevator and hoists, or 

in drives for steel rolling mills. The advent of power 

electronics has made replacement of DC motors 

with AC motors possible in many applications. 

3.CIRCUIT DIAGRAM 

 

V.WORKING 

In this paper, the working is divided over two 

sections. First one is transmitter unit and second one is 

receiver unit.  

 

The transmitter section consists of an accelerometer 

which detects the hand gesture and sends the data to 

the Android app. Later the Android app sends the 

obtained data to the Bluetooth module present in the 

receiver section connected to the Arduino. Before that 

the internal encoder in mobile encodes data and then 

transmits to Bluetooth. The Bluetooth module in 

receiver section transfers the data to decoder and 

hence the decoded data is sent to  

Arduino that has the Atmega328 microcontroller. The 

microcontroller then controls the L293D motor driver 

and drives the robot accordingly. 

4. ADVANTAGES 

 Improves ease of access. 

 Robust and efficient. 

 Low Cost and Small in size. 

 Fast speed of response. 

5.APPLICATIONS 

 Military. 

 Inaccessible Radioactive areas. 

 Baggage lifting airports and trains. 

 Using as low cost worker drones. 

 

6.CONCLUSION 

It can work just by connecting our android 

phone with the module in the receiver so that one can 

control the bot just by using hand gestures. 
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