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Abstract— In this paper we have proposed a model to 

control the robot through human gestures using 

accelerometer, switches and flex sensor. The accelerometer 

and switches are mounted on the human hand to control the 

actions of arm and movements of the vehicle from one place 

to another respectively. ARDUINO UNO R3 accepts data 

from the accelerometer, flex sensor and switches and 

transmits them to the receiving unit through RF module. DC 

motors are used to move the arm and to drive the vehicle 

wheels. The main objective is to smoothly move and control 

the robot using gestures wirelessly over a range. 
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I. INTRODUCTION 

In present scenario, where industries strive to reach targets 

economically and effectively; robots can be integrated into 

working tasks to replace humans. In cases like handling 

hazardous substances, explosive chemicals or in hazardous 

waste segregation, robots can prove to be a boon.  

Small size and moderate cost has led to the 

popularity of accelerometers as a gesture recognized device. 

Tasks such as gripping, spinning, etc. can be performed. For 

precise imitation of the human arm, we have designed a 

robot which is wirelessly attuned to the human arm and can 

mimic it using accelerometers as sensors for natural arm 

movements, allowing greater flexibility. 

II. LITERATURE SURVEY 

There is great demand for robotic systems in regions of 

operation where a direct human intervention is not possible 

either because of redundant nature of the task or due to the 

harmful nature of the region of operation. There is a 

constant need in the robotic industry for an improved 

efficiency, accessibility and accuracy in the operation of the 

robotic systems. [2] Human Machine Interaction (HMI) has 

always played an important role in everybody's life 

motivating research in the area of intelligent service robots. 

Conventional methods such as remote controllers cannot 

cater the high demands in some scenarios. To overcome this 

situation, the challenge is to develop gesture recognition 

techniques.  Bluetooth is used to make the controls wireless. 

[1] 

Hand motions and gestures could potentially be 

used to interact with computers in more natural ways. The 

wireless based mobile robot system using hand gestures is a 

new innovative user interface that resolves the 

complications of using numerous remote controls for 

various applications. Based on one unified set of hand 

gestures, this system interprets the user hand gestures into 

pre-defined commands to control the remote robot. The 

experimental results are very encouraging as the system 

produces real-time responses and highly accurate 

recognition towards various gestures [3].In the robotics 

field, several research efforts have been directed towards 

recognizing human gestures, recurring to vision-based 

systems [3], motion capture sensors [1], or Real-Time 

Robotic Hand Control Using Hand Gestures [4]. 

Accelerometer-based gesture recognition has 

become increasingly popular over the last decade. The low-

moderate cost and relative small size of the accelerometers 

make tool to detect and recognize human body gestures. 

Several studies have been conducted   on the recognition of 

gestures from acceleration data using Artificial Neural 

Networks (ANNs).[5]However, the specific characteristics 

of an industrial environment (colors, non-controlled sources 

of light, infrared radiation, etc.), the safety and reliability 

requirements, and the high price of some equipment has 

hampered the deployment of such systems in industry.  

III. BLOCK DIAGRAM 

The system is divided into two parts: transmitter and 

receiver section. The transmitter section (see Figure.1) 

consists of a flex sensor to control the gripper operations, 

switches to control arm operations and an accelerometer to 

control the vehicle movements from one place to another. 

ARDUINO UNO receives the co-ordinates from the 

accelerometers, signals from switches and transmits the 

digital information through the RF transmitter module. The 

receiver RF module decodes the digital data using decoder 

HT12D and matches the information to the stored data and 

performs the desired action. 

 
Fig. 1: Transmitter section 

Figure2. Receiver section 
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A. Sensors 

1) Accelerometer 

The ADXL335 is a small, thin, low power, complete 3-axis 

accelerometer with signal conditioned voltage outputs. The 

product measures acceleration with a minimum full-scale 

range of ±3 g. It can measure the static acceleration of 

gravity in tilt-sensing applications, as well as dynamic 

acceleration resulting from motion, shock, or vibration. The 

user selects the bandwidth of the accelerometer using the 

CX, CY, and CZ capacitors at the XOUT, YOUT, and 

ZOUT pins. Bandwidths can be selected to suit the 

application, with a range of 0.5 Hz to 1600 Hz for the X and 

Y axes, and a range of 0.5 Hz to 550 Hz for the Z axis. The 

ADXL335 is available in a small, low profile, 4 mm × 4 mm 

× 1.45 mm, 16-lead, plastic lead frame chip scale package. 

 
Fig. 3: Accelerometer Working 

Features- 3-axis sensing ,Small, low profile 

package ,4 mm × 4 mm × 1.45 mm LFCSP ,Low power : 

350 μA (typical) ,Single-supply operation: 1.8 V to 3.6 V 

,10,000 g shock survival ,Excellent temperature stability 

,BW adjustment with a single capacitor per axis 

,RoHS/WEEE lead-free compliant 

Sr. No 
Values of X & Y 

axis  
Command set 

1 X=,Y= FORWARD 

2 X=,Y= BACK 

3 X=,Y= LEFT 

4 X=,Y= RIGHT 

5 X=,Y= STOP 

Table 1:  Vehicle movement commands 

2) Flex sensors  

The impedance buffer in the [Basic Flex Sensor Circuit] is a 

single sided operational amplifier, used with these sensors 

because the low bias current of the op amp reduces error due 

to source impedance of the flex sensor as voltage divider. 

 
Fig. 4: Working of flex sensor 

IV. TESTING AND RESULTS 

Flex Value Description 

Less than 700 1001 Grip open, Motor clockwise 

Greater than 800 1101 Grip close, Motor anticlockwise 

Table 2: Gripper movement commands 

Switches Value Description 

SW1 0111 Arm Up 

SW2 1011 Arm Down 

SW3 1101 Arm Left 

SW4 1110 Arm Right 

Table 3: Arm movement commands 

 
Fig. 5: Transmitter simulation 

 
Fig. 6: Receiver simulation 

V. CONCLUSION 

In this project, we have used the robot to demonstrate the 

application of robotics in the desired location using RF 

modules to perform wireless operations through gesture 

control. 

The gesture controlled wireless device proposed 

can provide a suitable solution in robotic applications in 

industry where repetitive tasks are to be performed or 

handling of hazardous components is required. It ensures 

health safety of workers and relieves them of mundane tasks 

and helps to utilize manpower in a more productive manner. 

VI. ADVANTAGES 

 Having wireless control facility this robot will be able 

to perform many tasks that human cannot perform or 

that are dangerous for human to handle. 

 With simple programming functions of the robot can be 

modified according to the requirements and application. 

 Due to its cost effectiveness this robot if affordable for 

small scale industries also. 

 With the help of this robot human effort required will 

be minimized. 

 The robot arms can be autonomous or controlled 

manually and can be used to perform a variety of tasks 

with great accuracy. 
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 Manpower required will be less. 

 Being easy to operate and not having complex functions 

common workers (laborers) will be able to operate this 

robot. 

VII. FUTURE SCOPE 

 The robotic arm can be designed to perform any desired 

task such as welding, gripping, spinning etc., depending 

on the application. For example robot arms in 

automotive assembly line perform a variety of tasks 

such as wielding and parts rotation and placement 

during assembly.  

 With some modifications this robot can be used for 

helping the physically challenged people. 

 In space the space shuttle Remote Manipulator System 

can have multi degree of freedom robotic arms that can 

be used to perform a variety of tasks such as inspections 

of the Space Shuttle using a specially deployed boom 

with cameras and sensors attached at the end reflector.  

 Our robot will be able to handle dangerous chemicals in 

chemical lab or in nuclear reactor labs which are 

hazardous to human body 
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