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Abstract---In this paper, we present the design and 

construction of a mini-robot for poisonous gas detection in 

mining areas. An application of DPDT is to control the mini 

robot if there is any obstacle which can’t be avoided by 

itself and it can be carried out successfully by using DPDT 

switch.  Also, this application recipes a signal when the mini 

robot has detected poisonous gas with help of gas sensor 

(MQ-6)activates an alarm. The communication between the 

mini robot and the DPDT switch is carried out by using 

wireless micro wave. The results show the effective 

implementation of this kind of mini robot system has 

advantages such as low cost, small and simple. 

I. INTRODUCTION 

Mining is a dangerous field, various fatal factors menace 

people. It is very dangerous to go into the tunnel without 

detecting poisonous gases. MINI- ROBOT has become a 

discipline important both in the scientific field of research 

and technological development in the world due to different 

applications. The mini -robots are divided into four 

categories: land, water, air and space, in this paper we only 

limit to land mini robots, specifically the fitted with wheels, 

as they are the most used due to its simplicity, ease of 

construction, for its load capacity , higher control and 

mechanical stability.  

Mainly the ability of the robot to respond to changing, 

ambiguous or unpredictable situations without human 

supervision, it is carried out using gas sensors and micro 

controllers, thus giving a greater ability to mini robot for the 

adaptation to different scenarios. In this research paper 

presents the design and building a wireless mini- robot by 

gas detecting sensor used in mining areas to detect 

poisonous gases such as liquid nitrogen (LN2), helium (He), 

and argon (Ar) can inert. To perform successful tasks mini 

robot was developed by using DPDT switch. Gas detecting 

sensor (MQ-6) is used to detect the poisonous gas when it 

detects it alarms. Communication between the mini robot 

and DPDT was carried out by means of wireless micro 

wave. 

II. LITERATURE REVIEW 

The information from [1] says that many number of 

accidents occur in a coal mine during and after a disaster. 

The main reasons are gas accidents, floods, etc. This really 

asks for the development of a system that can help minimize 

the human and material loss that happens during rescue 

operations. The probability analysis of occurrence and 

causes of extraordinarily serious gas explosion accidences 

and its revelation [2]. Thus gas sensors are mandatory in the 

robot to be deployed. 

The idea of a Mini Robot to be able to aid the rescue 

team entering into a coal mine [3]. The Robot is used to 

reach the disaster zone and it is used for rescue and research 

operations. The robot can go into explosion environment 

and detect gas content. The robot is designed in such a way 

that it suits the mine tunnel. It runs well on debris an over 

rough terrain. The advancement in technology saw the usage 

of Blue Tooth for wireless communication [4].  

The mini robot has the capability to move around 

autonomously using complicated and powerful algorithm. 

The algorithms are stored in a PC that acts as a server. All 

sensor readings from the mini robot will be transmitted and 

processed. The wireless communication would function only 

to a specified area and the robot couldn’t be controlled 

beyond that. This lead to the usage of much wide wireless 

communications technologies like RF transceiver and 

ZigBee[5].  

The Zig Bee had much better range than Blue Tooth 

and hence it could transmit commands and receive data from 

long distance from the tunnel. Once the communication and 

movement and sensing of robot was finalized, the focus 

shifted on how to make it more reliable. Robot wireless 

sensor networks are an increasingly capable platform and 

show great potential in environments from future battlefields 

to disaster discovery. Robot wireless sensor networks can 

enhance multimedia surveillance and provide the foundation 

for strategies based on multi-modal sensor integration [6]. 

The IEEE paper authored by Shan Cai, Zhao-long, Xu Jie, 

Yang Xiao-zhi Liu et al [7] designs a robot system fit for 

detecting mine disaster information. It introduces in detail 

the structure of the system and the technologies using 

sensors. The collection of information and wireless 

transmission modules, including gas sensors. 

III. PROPOSAL METHOD 

 
Fig. 1:  Overview of the System 

This project uses sensors such as gas sensor (MQ-6) when 

poisonous gas is detected a buzzer is connected to produce 

audible alert signal. Sensor (MQ-6) uses infra-red spectrum 

absorption way to detect methane, carbon monoxide and 

such gases simultaneously.  

The sensor is attached to mini robot and the mini 

robot has a microcontroller .The microcontroller is used to 

collect the parameter value from the sensor unit and 

compare it with the set point (safer level of gases) and 

transfer the corresponding data. It also receives commands 
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from the person and transfers it to the robot unit for its 

movement. The microcontroller is the core for the sensor 

robot. 

 
Fig.2: Block diagram of the System 

The transceiver unit is used to both transmit and receive 

data. One transceiver is mounted on the robot unit, which 

gets the data from the microcontroller and transmits to the 

other transceiver placed in the control room. Similarly, the 

transceiver placed in the control room will transmit 

commands to the transceiver mounted on the robot for the 

control of robot movement. The movement of the mini robot 

is controlled by DPDT switch. The mini robot consists of 

two DC motorsof200 RPM.  This motor makes 200 rotations 

in a minute. It gives the user a good handling condition. The 

motor is fast and gives a good swift performance. The entire 

circuit is connected to a regulated power supply 

IV. RESULTS AND DISCUSSION 

We have implemented this sensor in a coal mine near 

Vellore. A 12Vrechargeable battery is used to run the robot. 

The robot was test run and it moved well on debris and over 

rough terrains. The sensors was tested for their performance 

a source of smoke is brought near to the MQ-6 sensor. The 

results experimentally shows that the robot detects the 

poisonous gases in a short time and transmits the 

information. Because of its physical size, the robot is able to 

explore areas where for humans is inaccessible, therefore 

this kind of robots can also find application in search tasks.  

V. CONCLUSION 

This work is aimed at providing human safety for the 

workers in hazardous environment like coal mines. This 

prototype can be implemented in real time by using 

components with better efficiency. This mini robot will 

enters into a coal mine and detect poisonous gases on which 

the workers will take safety measure. This mechatronic 

device has low cost and excellent performance. In future this 

can be developed by the use of higher transmission range 

transceivers so that it can travel for a greater distance and 

can be used in different environments based on the 

transmission range. 
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