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Abstract: 

The various developments in the field of robotics are advancing rapidly as the trend of the industry is moving from the current 

state of automation to robotization. The Wireless Bomb Disposal Robot is a command and control robot which takes commands 

from the user in the form of control signals and performs the required action. This system makes use of robotic arm as well as 

robotic vehicle which helps to enter an area involving high risk and also to pick, move and drop an object. The system also 

includes night vision camera which allows viewing and recording in day time and night. The whole system is controlled via RF 

remote which generates commands for the receiving circuit mounted on the vehicle through push buttons. The receiving circuit 

involves 8051 microcontroller and a receiver which receives commands sent by the transmitting circuit. The user needs to press 

the push buttons for moving the vehicle in whichever direction he wants i.e. forward, backward, right or left direction. In order to 

make the arm movement, the user needs to long press the forward and backward push buttons. The proposed system is very 

beneficial in areas where there is high risk for humans to enter. 
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I.   INTRODUCTION 

 

One of the greatest threats for both police and military forces 

to handle is explosive devices. Even when a device is found, 

disarming it is potentially dangerous and unpredictable. 

Robots are used in many cases to aid bomb squads, but they 

have many limitations. Current bomb disposal robots have 

grippers which allow the robot to open doors and access the 

explosive device; however, in most cases a human must put 

themselves in danger by disarming the device manually. To 

further reduce the risks associated with bomb disposal, robots 

must be developed that can actually disarm explosive devices. 

The main idea of this robot is to provide the bomb disposal 

squad with safety and security from the risks that they face 

every day. The bomb disposal squad of Karachi has metal 

detectors and other equipment for bomb detection and 

disposal, but they have to risk their lives by approaching the 

bomb or the suspicious packet without any safety and 

precautions. Our robot provides an extra layer of protection to 

the bomb disposal squad by allowing them to check and 

analyse a suspicious packet before actually approaching it for 

disposal. Mobile robots reduce or eliminate a bomb 

technicians time-on-target.A robot takes risk out of potentially 

deadly scenarios and lets the bomb technician focus on what to 

do to an explosive device rather than on the immediate danger 

to life and limb. Even if a robot cannot reach an item for 

disruption, it can still be used to relay information to aid in 

tool and procedure selection to moving downrange. In 

addition, events recorded by a robots camera can provide 

evidence for further analysis. 

 

II. LITERATURE SURVEY 

 

Mr. Ranjeet P. Rajmane and Miss.Yogita Y. Pati [1] in this 

paper described the control of a robot using an Android 

mobile. We use Bluetooth as the wireless interface between 

the mobile and the robot. An android application serves as the 

graphical user interface for the application. The main idea of 

this robot is to provide safety and security to person for 

handling hazardous material like bomb. This Wireless Robot 

uses a control application at the user end to control the robot 

remotely using Android technologys. The ARM used in it 

receives the commands from the android phone through 

Bluetooth model connected to it and controls the Stepper 

motor connected to the robotic wheels. The main idea of this 

robot is to provide safety and security to person for handling 

hazardous material like bomb. Robot and automation is 

employed in order to replace human to perform those tasks 

that are routine dangerous, dull and in a hazardous area.  

Dhanasekar and P.Sengottuvel [2] presented a paper in which 

a robotic arm was developed using a 89c51microcontroller, 

programmed with Keil software with the use of a monitoring 

camera controlled by a remote controller. This robot having 

the pick and place arm for pick explode things. In the 

proposed system, interfacing the pick and place robot with 

89c51 microcontroller through the driver circuit. The robot 

navigation and operations should be controlled by Zigbee 

technology. CCTV camera used to get visual of robot 

navigation area. The pick and place operations and navigations 

controlled by the commands given from pc. We can control 

the camera from remote area using Zigbee. cause major 

damages to humans, assets and environment, draw attention to 

development of new technological means to eliminate danger 

without the risk for human life. This determines the equipment 

logistic for the protection and rescue system. In line with this, 

the article presents the development of a robotized system for 

detection of chemical, biological, radiological and nuclear 

threats (CBRN), and for detection and neutralization of 

improvised explosive devices (CIED). In addition, a prototype 

model of a robotic vehicle is constructed. This proposal 

greatly reduces the manpower, saves time and operates 

efficiently without human interference. This project puts forth 

the first step in achieving the desired target. With the advent in 

technology, the existing systems are developed to have in built 

intelligence. Prof. Vaibhav joshi and Sonali Katore [3] has 

presented a paper describing a wireless bomb diffusing robot 

with camera interfacing. Here interfaced a camera for future 

purpose that images capture by camera of bomb will be more 
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useful. Here we use robotic arm which have 5 degree of 

freedom so operation of robot handling will be more softly. 

For more user friendly operation video camera is beneficial. 

Due to wire range may decrease so we are going to use RF 

module . For more soften operation we will use 5-DOF. This 

paper details the design and implementation of an intelligent 

explosive ordinance disposal (EOD) robot to provide law 

enforcement agencies with a cost effective and Due to this 

more security will provide to bomb disposal squad. Also it 

more applicable for police, nuclear radioactive material 

handling, also for military purpose. The main goal of the 

project is to provide safety to the bomb disposal squad by 

providing an extra line of defense. Provide a remote 

monitoring and controlling application for analysis of a 

suspicious packet (or bomb).Allow the user to manipulate the 

packet using the robotic arm. To provide visual feedback from 

the site of the packet. To provide a very user friendly control 

application. R.A. Kadu, Prof. V.A. More, P.P. Chitte, J.G. 

Rana, M.R. Bendre [4] presented a paper Wireless Control and 

Monitoring of Robotic Arm (SWORDS) in which they 

described about SWORDS or the Special Weapons 

Observation Reconnaissance Detection System. It’s the first 

weapon zed robot in the history of warfare. Features controlled 

by the swords ,that is armed robot to march into battle - Robot 

locomotion, Climbing on stair case / inclined plane, Robotic 

arm with gripper , Wireless video transmitter , Gun, Fire 

detection , Mines detection , Rocket launcher. Robotic arm 

contains a gripper in order to pick and displace the objects. 

Wireless video transmission and reception enables user 

friendly interface and it uses a dc motor to control movements 

of the robots. 

 

III. BLOCK DIAGRAM  

 
Figure.1. Transmitter Side 

Transmitter side of the wireless bomb disposal robot consists of 

four push buttons to produce the commands, a encoder and a 

transmitter as shown in fig 1.Receiver side of wireless bomb 

disposal robot consists of a receiver, decoder, microcontroller, 

robotic arm and base and a wireless night vision camera a 

shown in fig 2. Transmitter section of wireless bomb disposal 

robot consists of four push buttons to generate command 

signals, an encoder and an RF transmitter. 

 1) PUSH BUTTON A push-button (also spelled pushbutton) 

or simply button is a simple switch mechanism for controlling 

some aspect of a machine or a process. Buttons are typically 

made out of hard material, usually plastic or metal.  

2) ENCODER HT12E 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. 

3) RF TRANSMITTER an RF transmitter module is a small 

PCB sub-assembly capable of transmitting a radio wave and 

modulating that wave to carry data. Transmitter modules are 

usually implemented alongside a micro controller which will 

provide data to the module which can be transmitted. RF 

transmitters are usually subject to regulatory requirements 

which dictate the maximum allowable transmitter power 

output, harmonics, and band edge requirements. 

 

 Receiver Section 

 Receiver section consists of an RF receiver, decoder, arduino 

mega 2560 microcontroller, motors and motor drivers and the 

robotic arm 

1) RF RECEIVER an RF receiver module receives the 

modulated RF signal, and demodulates it.It consists of an 

antenna to receive the transmitted signals.Output of the RF 

receiver section is given to a decoder which decodes the 

signals. 

 2) ARDUINO MEGA 2560 Arduino MEGA is a 

microcontroller board based on the ATmega328P. It has 14 

digital input/output pins (of which 6 can be used as PWM 

outputs), 6 analog inputs, a 16 MHz quartz crystal, a USB 

connection, a power jack, an ICSP header and a reset button. It 

contains everything needed to support the microcontroller; 

simply connect it to a computer with a USB cable or power it 

with an AC-to-DC adapter or battery to get started. 

3) DECODER HT12D HT12D converts the serial input into 

parallel outputs. It decodes the serial addresses and data 

received by 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.  

4) 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. 

5) 12V BATTERY AND VOLTAGE REGULATOR IC 

7805 is a 5V Voltage Regulator that restricts the voltage output 

to 5V and draws 5V regulated power suppl the maximum value 

for input to the voltage regulator is 35V. It can provide a 

constant steady voltage flow of 5V for higher voltage input till 

the threshold limit of 35V.  

6) DC GEARMOTOR A dc gear motor refers to a 

combination of a motor plus a reduction gear train. These are 

often conveniently packaged together in one unit. The gear 

reduction (gear train) reduces the speed of the motor, with a 

corresponding increase in torque. A small ratio can be 

accomplished with a single gear pair, while a large ratio 

requires a series of gear reduction steps and thus more gears. 

  

 
Figure.2. Receiver Side 
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IV. SIMULATION 

 
Figure.3. Simulation 

 

Figure 3 shows the simulation circuit of our project work. The 

signal to be transmitted is generated using the pushbuttons. 

This is encoded by HT12E encoder and transmitted using the 

RF transmitter. The data being received by the RF receiver is 

decoded by the decoder HT12D and given to the micro-

controller. The simulation was done in micro controller 

8051.But due to the economic and reliability reasons we used 

Arduino .The motor drier IC’s are connected to the micro-

controller and each driver IC can drive 2 motors. The 

simulation was done with dc gear motor for both robotic arm 

and vehicle. But in the hardware setup DC gear motor was 

used for robotic vehicle and DC servomotor for the robotic 

arm. The robotic arm was given five degree of freedom, ie the 

movement of arm base, elbow up and down, arm rotation and 

gripper closing and opening with 5 motors. This setup 

essentially showed how the robot can move to the destination 

and dispose safely the bomb. 

 

IV.   WORKING 

 

Transmitter section produces command signals corresponding 

to different motions of the robotic vehicle and arm. Receiver 

section receives the signals and decodes it. Arduino board 

produces the necessary control signals corresponding to the 

command signals produced by push buttons. Metal detector is 

used for detection of explosive objects. 

 

TRANSMITTER SIDE 

 
Figure.4. Transmitter Side Circuit Diagram 

Transmitter circuit is shown in figure 4. Switches S1, S2, S3 

and S4 are interfaced with AD8 through AD11 of encoder 

HT12E for forward (FWD), reverse (REV), left 19 (LEFT) 

and right (RIGHT) motions, respectively. Resistor R1 is 

connected between oscillator pins 15 and 16 to set the 

transmitter frequency. 

 

RECEIVER SIDE 

 
Figure. 5. Receiver Side Circuit Diagram 

The block diagram of the robot is shown in Figure 5 and 

Figure 4.3 It has two major sections: (a) transmitter and (b) 

receiver and motor driver. The transmitter circuit (Figure 5.) is 

built around encoder IC HT12E (IC1), 433MHz RF 

transmitter module (TX1) and a few discrete components. The 

receiver and motor driver circuit (Figure 5.3) is built around 

Arduino MEGA board (BOARD1), decoder IC HT12D (IC2), 

433MHz RF receiver module (RX1), motor driver IC L293D 

(IC3), regulator IC 7805 (IC4) and a few discrete 

components.The heart of the robot is Arduino MEGA board. 

Arduino is an Open Source electronics prototyping platform 

based on flexible, easy-to-use hardware and software. It is 

intended for artists, designers, hobbyists, and anyone 

interested in creating interactive objects or environments. The 

Mega 2560 is a microcontroller board based on the 

ATmega2560. It has 54 digital input/output pins (of which 15 

can be used as PWM outputs), 16 analog inputs, 4 UARTs 

(hardware serial ports), a 16 MHz crystal oscillator, a USB 

connection, a power jack, an ICSP header, and a reset button. 

It is operated with a 16MHz crystal oscillator. It contains 

everything needed to support the microcontroller. It is very 

user-friendly; simply connect it to a computer with a USB 

cable to get started. The microcontroller on the board is 

programmed using the Arduino programming language and 

the Arduino development environment.Remote control. For 

controlling the robot remotely, Holteks encoderdecoder pair 

(HT12E and HT12D) together with a 433MHz transmitter-

receiver pair is used. HT12E and HT12D are CMOS ICs with 

working voltage ranging from 2.4V to 12V. Encoder HT12E 

has eight address and another four address/data lines. The data 

set on these twelve lines (address and address/data lines) is 

serially transmitted when transmit-enable pin TE is taken low. 

The data output appears serially on DOUT pin. The data is 

transmitted four times in succession. It consists of differing 

lengths of positive-going pulses for 1 and 0, the pulse-width 

for 0 being twice the pulse-width for 1. The frequency of these 

pulses may lie between 1.5 and 7 kHz depending on the 

resistor value between OSC1 and OSC2 pins. The internal 

oscillation frequency of decoder HT12D is 50 times the 

oscillation frequency of encoder HT12E. The HT12D receives 
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the data from the HT12E on its DIN pin serially. If the address 

part of the data received matches the levels on A0 through A7 

pins four times in succession, the valid transmission (VT) pin 

is taken high. The data on pins AD8 through AD11 of the 

HT12E appears on pins D8 through D11 of the HT12D. Thus 

the device acts as a receiver of 4-bit data (16 possible codes) 

with 8-bit addressing (256 possible channels). 

 

V. HARDWARE SETUP 

 

Transmission side is powered from a 9 V battery which has a 

capacity of 400mAh.Receiver side is powered from a separate 

12V battery which can drive 12V DC gear motors using 

L293D motor drivers. Arduino mega microcontroller cannot 

provide enough current to drive DC motors, so a motor driver 

namely L293D is used. It basically acts as a current amplifier 

to provide enough current for the motor to run. L293D 

requires a 5V power supply for its internal operation and 

another supply for driving the motor connected to it. 

 

Transmitter Side 

 

 
Figure. 6. Transmitter Side 

Figure 6 shows the hardware setup of the transmitter side. This 

includes the four pushbuttons, encoder IC HT12E and 

433MHz RF Module. The whole setup is powered from an 

independent source ie a 9V battery. 

 

Receiver Side 

 Figure 7 shows the hardware setup of the receiver side. This 

includes the robotic vehicle and the robotic arm. It includes 

additional features like metal detector, wireless camera. The 

control is given by the Arduino mega microcontroller. 

Wireless Bomb Disposal Robot was able to provide remote 

monitoring and controlling application for analysis of a 

suspicious packet (or bomb), allowing the user to manipulate 

the packet using the robotic arm and provide visual feedback 

from the site of the packet. Thus a very simple and user-

friendly robot is made that reduce or eliminate a bomb 

technician’s time-on-target, and can be in areas where there is 

high risk to humans. It travels along rough spaces as per the 

commands given through the remote. When metal detector 

detects some suspicious objects it produces an alarming sound 

and by controlling both the vehicle and arm the suspicious 

object is picked up. After analyzing the suspicious object 

through the camera either the object is disposed or it is taken 

to the technician for further analysis. 

 

 
Figure.7. Receiver side 

 

VI. CONCLUSION 

 

Wireless Bomb Disposal Robot that was implemented has two 

sections, which are independent of each other. The objectives 

of our project were to build a bomb disposal robot which is 

very user friendly and can reduce risk and time-on-target of 

bomb technician. Though there are systems existing for this 

purpose, they are very costly and complex and there are a 

number of disadvantages for those systems. We were able to 

build a robot which can travel on even very rough surfaces and 

search for bombs. Robotic arm has a very high degree of 

freedom which is controlled by five servomotors enabling 

different motions of the arm. The control is completely 

through the remote by inspecting the area that the robot is 

traveling through the camera provided on the vehicle whose 

receiver is connected to a PC. The first section is the robotic 

vehicle which moves to the site of risk and the second section 

a robotic arm to render safely the bomb. The accuracy of this 

setup can be improved if we use metal detectors of more 

range, highly efficient sensors for bomb detection capable of 

detecting all types of bomb. The future aspect of this work can 

be to incorporate ways to diffuse the bomb at the site. This 

will be beneficial to the bomb squad providing them more 

safety. This can be used to pick and place various objects 

without being in actual contact with the object. Various 

modifications can be made to this project by incorporating 

other powerful bomb detecting devices. High resolution 

camera can be incorporated to get a better view of the site. 

Wireless bomb disposal robot can be effectively controlled 
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from a distance of 100m in open space as RF module is 

used.IR remotes or Bluetooth module also can be used instead 

of RF module. The robot can be completely automated by 

incorporating ultrasonic range detectors and slight 

modifications in the program. Metal detector can detect 

explosive objects within a range of 2.5 inches. Other sensors 

also can be incorporated to improve the effectiveness of the 

system. 
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