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Abstract— Coal mine is a hazardous place in which numerous 

lethal variables are risky for human life, particularly when 

impacts happen. Rescue team typically doesn’t have a clue 

about the real circumstance of the mine passage. Accordingly 

it might be exceptionally risky for rescuers to go into mine 

passages to check survivors without distinguishing ecological 

data previously. To tackle this issue, robot is created for 

helping individuals to do the rescue work force. The robot is 

used for detecting the explosion environment of coal mine. 

We have developed prototype of a fully autonomous robot 

which can be used to indicate presence of harmful gases 

inside a mine for mine rescue operations in case of 

emergencies caused by natural calamities such as explosion. 

Coal mine rescue robot is a sort of portable robot. It can go 

into blast environment and discover gas content.   
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I. INTRODUCTION 

Radio frequency (RF) is any of the electromagnetic wave 

frequencies that lie in the range extending from around 3 kHz 

to 300 GHz, which include those frequencies used for 

communications or radar signals. RF usually refers to 

electrical rather than mechanical oscillations. However, 

mechanical RF systems do exist. Although radio frequency is 

a rate of oscillation, the term "radio frequency" or its 

abbreviation "RF" are used as a synonym for radio – i.e., to 

describe the use of wireless communication, as opposed to 

communication via electric wires. To receive radio signals an 

antenna must be used. However, since the antenna will pick 

up thousands of radio signals at a time, a radio tuner is 

necessary to tune into a particular frequency (or frequency 

range). This is typically done via a resonator – in its simplest 

form, a circuit with a capacitor and an inductor form a tuned 

circuit. The resonator amplifies oscillations within a 

particular frequency band, while reducing oscillations at 

other frequencies outside the band. Another method to isolate 

a particular radio frequency is by oversampling (which gets a 

wide range of frequencies) and picking out the frequencies of 

interest, as done in software defined radio. The distance over 

which radio communications is useful depends significantly 

on things other than wavelength, such as transmitter power, 

receiver quality, type, size, and height of antenna, mode of 

transmission, noise, and interfering signals. 

II. LITERATURE SURVEY 

ZigBee is a RF standard that has been specifically designed 

and developed for low power, low data rate wireless 

monitoring and control applications present across a large 

number of distributed nodes. RF stands for Radio Frequency. 

It refers to a frequency or a band of frequency lying in the 

range of 10 kilohertz to 300,000 megahertz. ZigBee is a 

specification for a set of wireless protocols that have been 

designed for data transfer by low power devices. ZigBee has 

the drawbacks compared to RF modules with respect to range 

of communication. Hence we have made use of RF 

transceiver module UART RS 232 operating at 433MHz 

frequency.  

 
Fig. 1: 433MHz UART RS 232 Wireless RF Module 

This wireless serial port communication module in 

fig. (1) is a new-generation multichannel embedded wireless 

data transmission module. Its wireless working frequency 

band is 433.4-473.0MHz, multiple channels can be set, with 

the channel stepping of 400 KHz, and there are 100 channels 

in total. The maximum transmitting power of module is 

100mW (20dBm), the receiving sensitivity is -117dBm at 

baud rate of 9,600bps in the air, and the communication 

distance is 1,000m (1KM). 

III. METHODOLOGY 

We have made use of two microcontrollers and two 

transceiver modules where each microcontroller is connected 

to one of the transceiver modules as shown in fig. (2). One 

microcontroller and transceiver module pair is connected to 

the pc (control station) and other is connected to the robot is 

sent to the coal mines. Serial Communication is used to 

transfer the data from the microcontroller to the PC so that it 

can be analyzed properly and suitable actions are taken 

accordingly. The microcontroller receives the signals from 

sensors and processes this data. This data can be transferred 

to a PC outside the mine via serial communication. Then this 

data can be displayed on a PC screen and can be observed by 

the rescue persons. From this received information from the 

robot the rescue persons can take the required action. RS232 

is the most widely used serial I/O interfacing standard. This 

standard is used on PCs and numerous types of equipment. 

Here the PC is connected to one transceiver module via 

comport. This module can transfer and receive information to 

and from the other transceiver module via serial peripheral 

interface protocol. Different types of sensors are then 

interfaced to the second transceiver.  
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Fig. 2: Block Diagram 

IV. ALGORITHM 

 

 

V. GRAPHICAL USER INTERFACE 

For this paper we have made a GUI using visual basics. 

The graphical user interface is a type of user interface that 

allows users to interact with electronic devices through 

graphical icons and visual indicators such as secondary 

notation, instead of text-based user interfaces, typed 

command labels or text navigation. The purpose of GUI in 

this project is to control the body of the robot in the coal 

mines and collect and display the information at the base 

station. 

The GUI is divided into two parts- fig. (3) for 

controlling the movement and fig. (4) for displaying the 

information collected via sensors.  

https://en.wikipedia.org/wiki/User_interface
https://en.wikipedia.org/wiki/User_(computing)
https://en.wikipedia.org/wiki/Human%E2%80%93computer_interaction
https://en.wikipedia.org/wiki/Computer_icon
https://en.wikipedia.org/wiki/Text-based_user_interface


Applications of RF in Rescue Robot in Coal Mines 

 (IJSRD/Vol. 6/Issue 01/2018/580) 

 

 All rights reserved by www.ijsrd.com 2092 

 
Fig. 3: GUI for Movement Control 

 
Fig. 4: Display of Information Collected 

VI. CONCLUSION 

RF 433 MHz Modules are popularly used in remote control 

system.  RF Module means Wireless Radio Frequency 

Module .RF module consists of two units. One Transmitter 

unit and another is Receiver unit. Basically RF modules are 

used to build wireless connection between two points. We can 

easily communicate over 1000m distance through RF 

module. We are using RF Module at 433 MHz frequency and 

it supports baud rate 9600.We used USART to interface RF 

Module with microcontroller. The transmitter module seems 

to have a range of several meters without an antenna. If you 

require more range, you can add an external antenna by 

soldering a length of insulated wire to the “ANT” via on the 

transmitter. Recommended length is 1/4 wavelength, which 

is approx. 17cm @ 433MHz. 
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