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ABSTRACT: 

Industrial security is a major worry in today's environment, as we are all aware. Every day, there 

are more and more catastrophes, and flammable gasses are often the source of these mishaps in 

our everyday life. Home cylinders, which are used in many industries, transportation, and 

domestic settings, are known to explode on a regular basis. Explosions have caused several 

people to suffer severe injuries and, in some instances, even death. New discoveries and 

technological advancements have not only made life easier, but they have also made the globe 

more susceptible to catastrophic errors and mishaps. Likewise, Liquefied Petroleum gas (LPG) is 

often used in kitchens and for gas heaters or geysers during the winter months in most 

households. In a similar vein, businesses use it for several purposes, including boiling, furnaces, 

and lowering costs while boosting productivity. The project's objective is to detect gas leaks in 

pipes via GSM connection and track them using a mobile app. The proposed solution uses a 

robot that travels down the pipe and looks for gas leaks. When one is found, it sends data via 

GSM to a mobile app.  

I. INTRODUCTION OF PROJECT 

The globe has seen several scientific 

advances and technological revolutions that 

have benefited mankind since the start of the 

scientific century. These days, technology is 

really just an extension of the human being; 

it has permeated every facet of existence and 

evolved into a need. It is even more 

astounding that humans survived the Stone 

Age given that modern man cannot imagine 

his life without these technological marvels. 

But similar to how every picture has two 

sides—bright and dark—technology also 

carries the risk of bad luck in addition to 

these comforts. To counteract the risks 

associated with current technology, new 

concepts and research are being developed 

on a regular basis [2]. The purpose of this 

paper is to lower the possibility of liquefied 

petroleum gas (LPG) leaks in residential, 

commercial, industrial, or utility lines. This 

study also aims to design a leak detection 

device that can alert authorized parties and 

relevant parties to leaks, therefore reducing 

the danger of leaks without human 

involvement. [3] Installing an Arduino or 

Raspberry Pi will thus enable you to manage 

other built circuits or gadgets that contribute 

to the reduction of gas leak incidents and the 

dissemination of leak information. The robot 

is equipped with a MQ6 sensor, which is 

specifically designed to identify gas leaks in 

butane (C4H12), propane (C3H8), and 

methane (CH4). Robot will be equipped 

with a MQ-6 sensor, specifically designed to 

detect leaks of methane (CH4), propane 

(C3H8), and butane (C4H12). Additionally, 

this gadget will be immediately linked to a 

GPS module in order to pinpoint the precise 

site of a pipeline leak, alerting all connected 

devices to the problem.  
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II. LITERATURE SURVEY 

New research is continuously being 

undertaken to address the gaps left by each 

technology, and science is always 

advancing. The "Intelligent Private Security 

Warning and Remote Control Framework 

Built on SingleChip Computers" by WANG 

Zhendong and CHEN Rong was also 

published in 2008 at LIU Shenya. Intelligent 

private intruder alerts, crisis alerts, fire 

alarms, dangerous smoke leak inaccessible 

sound alarms, and remote control 

frameworks based on the 89c51 single-chip 

computer were the primary features of their 

introduction. 

A system that can identify gas leaks and use 

IOT to monitor them is represented by 

Mukesh Mahajan and Vishal Date [2]. CH 

Robotics technology is described here by 

Manohar Raju [3]. The little robot discovers 

a leak in this hazardous area. Here, the 

author has developed an Android mobile 

application that uses Bluetooth to instantly 

get data from several robots. The drawback 

of this gadget is that it requires more 

refinement and enhancement of the mini-

robotic mirroring than is practical for usage 

in the sales field. 

The design and installation of an 

economically viable fuel line leak detecting 

system were presented by A Mahalingam 

[4]. Fuel line ranges and detections are 

guaranteed to be tracked and verified 

continuously by this gadget. The easiest 

place to use this gadget is in the limited area 

where a leak has been seen or happened. 

Furthermore, this gadget is no longer 

applicable. Research on leak detection in 

fuel line pipeline systems was conducted by 

Zhao Yang [5]. Obtain data using SCADA 

communication in the pipeline. Aashish 

Srivasthava's System 15 [6] suggested 

including a gasoline line leak detecting 

mechanism in his system. 

III. DESIGN OF HARDWARE 

 This chapter briefly explains about 

the Hardware. It discuss the circuit diagram 

of each module in detail.   

ARDUINO UNO 

A microcontroller board based on the 

ATmega328 is called the Arduino Uno 

(datasheet). It has a 16 MHz ceramic 

resonator, 6 analog inputs, 14 digital 

input/output pins (six of which may be used 

as PWM outputs), a USB port, a power 

connector, an ICSP header, and a reset 

button. It comes with everything required to 

support the microcontroller; all you need to 

do is power it with a battery or an AC-to-DC 

converter or connect it to a computer via a 

USB connection to get going.The FTDI 

USB-to-serial driver chip is not used by the 

Uno, setting it apart from all previous 

boards. As an alternative, it has the 

Atmega16U2 (or Atmega8U2 up to version 

R2) configured as a serial-to-USB converter. 

The 8U2 HWB line on the Uno board is 

pulled to ground by a resistor, which 

facilitates DFU mode entry. The Arduino 

board now includes the following updates: 

• 1.0 pin out: two further new pins, the 
IOREF, are positioned next to the RESET 

pin, the SDA and SCL pins that were 

introduced, and they enable the shields to 

adjust to the voltage supplied by the board. 

Shields will eventually work with both the 

Arduino Due, which runs on 3.3V, and the 

boards that utilize the AVR, which runs on 
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5V. The second pin is unconnected and set 

aside for future uses. 

• A more robust RESET circuit. 

• The 8U2 is replaced with an ATMega 

16U2. 

"Uno" is an Italian word for one, and it was 

chosen to commemorate the impending 

introduction of Arduino 1.0. Going future, 

the Arduino reference versions will be the 

Uno and version 1.0. The Uno is the most 

recent in a line of USB Arduino boards and 

the platform's standard model; see the index 

of Arduino boards for a comparison with 

earlier iterations. 

 
Fig: ARDUINO UNO 

POWER SUPPLY: 

The power supplies are designed to 

convert high voltage AC mains electricity to a 

suitable low voltage supply for electronic 

circuits and other devices. A power supply can 

by broken down into a series of blocks, each of 

which performs a particular function. A d.c 

power supply which maintains the output 

voltage constant irrespective of a.c mains 

fluctuations or load variations is known as 

“Regulated D.C Power Supply”. 

 
Fig: Block Diagram of Power Supply 

LCD DISPLAY 

 A model described here is for its low 

price and great possibilities most frequently 

used in practice. It is based on the HD44780 

microcontroller (Hitachi) and can display 

messages in two lines with 16 characters 

each. It displays all the alphabets, Greek 

letters, punctuation marks, mathematical 

symbols etc. In addition, it is possible to 

display symbols that user makes up on its 

own. Automatic shifting message on display 

(shift left and right), appearance of the 

pointer, backlight etc. are considered as 

useful characteristics. 

 
Fig:  LCD 

BUZZER 

Digital systems and microcontroller 

pins lack sufficient current to drive the 

circuits like relays, buzzer circuits etc. 

While these circuits require around 10milli 

amps to be operated, the microcontroller’s 

pin can provide a maximum of 1-2milli 

amps current. For this reason, a driver such 

as a power transistor is placed in between 

the microcontroller and the buzzer circuit. 
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WIFI MODULE: 

A low-cost Wi-Fi microprocessor with 

complete TCP/IP stack and microcontroller 

functionality, the ESP8266 is made by 

Chinese firm Espressif Systems, located in 

Shanghai.[1] 

In August 2014, a third-party producer 

named Ai-Thinker's ESP-01 module brought 

the chip to the attention of western 

manufacturers for the first time. With the 

help of this little module, microcontrollers 

may establish basic TCP/IP connections and 

connect to Wi-Fi networks by utilizing 

Hayes-style instructions. But at the time, 

there wasn't much documentation available 

in English on the chip or the commands it 

could execute.[2] Many hackers were drawn 

to investigate the module, chip, and software 

on it as well as translate the Chinese 

documentation because of its very cheap 

cost and the fact that it had very few 

external components, suggesting that it may 

someday be very affordable in 

production.[3] 

With its 1 MiB of integrated memory, the 

ESP8285 is an ESP8266 that enables single-

chip Wi-Fi capable devices.[4] 

The ESP32 is these microcontroller chips' 

replacement. 

 
LED: 

 A light-emitting diode (LED) is a 

two-lead semiconductor light source. It is 

a p–n junction diode that emits light when 

activated.
[5]

 When a suitable voltage is 

applied to the leads, electrons are able to 

recombine with electron holes within the 

device, releasing energy in the form 

of photons.  

This effect is 

called electroluminescence, and the color of 

the light (corresponding to the energy of the 

photon) is determined by the energy band 

gap of the semiconductor. LEDs are 

typically small (less than 1 mm
2
) and 

integrated optical components may be used 

to shape the radiation pattern.  

 
 Early LEDs were often utilized to 

replace tiny incandescent bulbs as indication 

lighting for electrical equipment. They were 

quickly bundled into seven-segment displays 

for use as numeric readouts, and digital 

clocks became popular with them. Modern 

advancements have led to the creation of 

LEDs that are appropriate for task and 

ambient lighting. New displays and sensors 

have been made possible by LEDs, and 

enhanced communications technology has 

https://en.wikipedia.org/wiki/Lead_(electronics)
https://en.wikipedia.org/wiki/Semiconductor
https://en.wikipedia.org/wiki/Light_source
https://en.wikipedia.org/wiki/P%E2%80%93n_junction
https://en.wikipedia.org/wiki/Diode
https://en.wikipedia.org/wiki/Light-emitting_diode#cite_note-5
https://en.wikipedia.org/wiki/Voltage
https://en.wikipedia.org/wiki/Electron
https://en.wikipedia.org/wiki/Electron_hole
https://en.wikipedia.org/wiki/Photon
https://en.wikipedia.org/wiki/Electroluminescence
https://en.wikipedia.org/wiki/Band_gap
https://en.wikipedia.org/wiki/Band_gap
https://en.wikipedia.org/wiki/Radiation_pattern
https://en.wikipedia.org/wiki/File:ESP-01.jpg
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benefited from their rapid switching 

rates.Compared to incandescent light 

sources, LEDs are smaller, quicker 

switching, more physically resilient, need 

less energy, and have a longer lifespan. 

Applications for light-emitting diodes are 

many and include traffic signals, 

advertising, traffic lights, camera flashes, lit 

wallpaper, aircraft illumination, and car 

headlights. Additionally, they are much 

more energy-efficient, and their disposal 

may pose less environmental risks.  

L293D: 

         The L293 and L293D are quadruple 

high-current half-H drivers. The L293 is 

designed to provide bidirectional drive 

currents of up to 1 A at voltages from 4.5 V 

to 36 V. The L293D is designed to provide 

bidirectional drive currents of up to 600-mA 

at voltages from 4.5 V to 36 V. Both devices 

are designed to drive inductive loads such as 

relays, solenoids, dc and bipolar stepping 

motors, as well as other high-current/high-

voltage loads in positive-supply 

applications. All inputs are TTL compatible. 

Each output is a complete totem-pole drive 

circuit, with a Darlington transistor sink and 

a pseudo- Darlington source. Drivers are 

enabled in pairs, with drivers 1 and 2 

enabled by 1,2EN and drivers 3 and 4 

enabled by 3,4EN. When an enable input is 

high, the associated drivers are enabled, and 

their outputs are active and in phase with 

their inputs. When the enable input is low, 

those drivers are disabled, and their outputs 

are off and in the high-impedance state. 

With the proper data inputs, each pair of 

drivers forms a full-H (or bridge) reversible 

drive suitable for solenoid or motor 

applications. 

DC MOTOR 

A DC motor is designed to run on 

DC electric power. Two examples of pure 

DC designs are Michael Faraday's 

homopolar motor (which is uncommon), and 

the ball bearin motor, which is (so far) a 

novelty. By far the most common DC motor 

types are the brushed and brushless types, 

which use internal and external 

commutation respectively to create an 

oscillating AC current from the DC source -- 

so they are not purely DC machines in a 

strict sense. 

 
 

MQ2- SENSOR 

 

 
 

The MQ2 flammable gas and smoke 

sensor measures the amount of combustible 

gas present in the atmosphere and provides 

an analog voltage as a result. The sensor has 

a 300–10,000 ppm range for measuring 

combustible gas concentrations. The sensor 

uses less than 150 mA at 5 V and can 

function in temperatures ranging from -20 to 

50°C.  
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The heating (H) pins of the sensor may be 

connected to five volts to maintain a 

temperature that allows proper operation. 

The sensor emits an analog voltage on the 

other pins when five volts are connected to 

either the A or B pins. The sensitivity of the 

detector is adjusted by a resistive load 

placed between the output pins and ground. 

Please take notice that the datasheet's image 

of the top arrangement is incorrect. The pin 

layouts in both variants are identical and 

align with the bottom configuration. The 

resistive load should be calibrated using the 

datasheet's calculations for your specific 

application; nonetheless, 20 kΩ is a decent 
place to start when choosing a resistor.  

IV. BLOCK DIAGRAM AND 

HARDWARE DISCRIPTION 

4.1. BLOCK DIAGRAM: 

  
WORKING: 

 

The Under-Pipe Traveling Robot designed 

to detect gas line leaks utilizes an ESP32 

microcontroller to facilitate real-time 

monitoring and communication. This robot 

is specifically engineered to navigate 

beneath pipelines, allowing it to efficiently 

detect potential gas leaks in hard-to-reach 

areas. Below is a detailed explanation of 

how the system operates: 

 

 

1. System Initialization 

 When powered on, the ESP32 

microcontroller initializes all 

components, including gas sensors, 

motors, and communication 

modules. 

 The system establishes 

communication with a smartphone 

or a computer via Wi-Fi or 

Bluetooth, allowing for remote 

monitoring and control. 

2. Robot Design and Movement 

 The robot is designed with a compact 

and durable chassis that can fit under 

standard pipes. It may use wheels or 

tracks to enhance mobility and 

maneuverability over various 

terrains. 

 The DC motors or servo motors 

connected to the wheels are 

controlled by the ESP32, allowing 

the robot to move forward, 

backward, turn, or rotate in place. 

The ESP32 sends signals to the 

motor driver based on user 

commands or pre-programmed 

movement patterns. 

3. Gas Leakage Detection 

 The robot is equipped with one or 

more gas sensors, such as the MQ 

series (e.g., MQ-2, MQ-7), which 

are sensitive to various gases (like 

methane, propane, or carbon 

monoxide). 

 As the robot travels beneath the 

pipes, the gas sensors continuously 

monitor the air for gas 

concentrations. The sensor provides 

real-time data on gas levels, which is 

processed by the ESP32. 
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 If the gas concentration exceeds a 

predefined threshold, indicating a 

potential leak, the ESP32 activates 

alarm mechanisms (such as buzzers 

or LED indicators) to alert nearby 

personnel. 

4. Data Processing and Monitoring 

 The ESP32 processes the readings 

from the gas sensors and logs the 

data for analysis. It can also calculate 

average gas levels over time to 

determine trends. 

 The data can be transmitted to a 

cloud platform or a mobile 

application for remote monitoring. 

This enables operators to view real-

time gas concentration levels, 

historical data, and alerts regarding 

leak detection. 

5. User Control and Navigation 

 The operator can control the robot 

remotely through a smartphone app 

or a computer interface, using the 

ESP32’s Wi-Fi or Bluetooth 

capabilities. Commands include 

navigating the robot through the 

pipeline, starting or stopping gas 

detection, and accessing sensor data. 

 The app provides a user-friendly 

interface for monitoring the robot’s 

status and gas levels. It may include 

features such as real-time graphs, 

alerts, and historical data logs. 

6. Autonomous Navigation (Optional) 

 For advanced applications, the robot 

can be equipped with ultrasonic 

sensors or infrared sensors for 

obstacle detection. These sensors 

help the robot avoid collisions with 

obstacles while navigating. 

 The ESP32 can be programmed to 

implement autonomous navigation 

algorithms, allowing the robot to 

follow predetermined paths or 

patterns based on the layout of the 

pipes. 

7. Power Management 

 The robot can be powered by a 

rechargeable battery, ensuring it can 

operate independently for extended 

periods. 

 To enhance sustainability, solar 

panels could be integrated into the 

design to recharge the batteries 

during operation, although this may 

depend on the available sunlight in 

the operational environment. 

8. Alert Mechanisms 

 In the event of a detected gas leak, 

the ESP32 triggers multiple alert 

mechanisms: 

o Audible Alarms: A buzzer 

or speaker sounds to alert 

nearby personnel to the 

danger. 

o Visual Alerts: LED lights 

may flash or change colors to 

indicate varying levels of gas 

concentration. 

o Notifications: The ESP32 

can send instant notifications 

via the connected mobile app 

or cloud service, alerting 

operators of the leak and its 

severity. 

Summary of Working Steps: 

1. Initialization: The ESP32 powers 

on, initializing all components and 

establishing communication with the 

user interface. 
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2. Movement Control: The robot 

moves beneath the pipeline using 

controlled motors. 

3. Gas Detection: Gas sensors 

continuously monitor for leaks, 

processing data via the ESP32. 

4. Data Monitoring: Readings are 

logged and can be accessed in real-

time via a connected app or cloud 

platform. 

5. Alerting: If a gas leak is detected, 

the system activates alarms and 

sends notifications to operators. 

6. Optional Autonomous Navigation: 

Ultrasonic or infrared sensors enable 

obstacle avoidance and autonomous 

navigation if integrated. 

Advantages of the System: 

 Efficient Leak Detection: The robot 

can access hard-to-reach areas, 

making gas detection more efficient 

than traditional methods. 

 Real-Time Monitoring: Continuous 

monitoring provides immediate data 

on gas levels, allowing for quick 

responses to potential leaks. 

 Remote Operation: The ability to 

control the robot from a distance 

reduces risk to personnel and 

increases safety during inspections. 

 Modular Design: The system can be 

easily modified or expanded, such as 

adding additional sensors or 

improving navigation capabilities. 

 

V. CONCLUSION  

The Internet of Things represents a 

significant advancement in the field of 

computer science and information 

technology research due to its versatility and 

ability to combine various forms of 

communication and built-in technologies. In 

the current situation, the use of LPG is 

rising. Consequently, daily damage from gas 

leaks rises. We will propose an advanced 

system called the Internet (IOT) of things to 

address these issues. The applications and 

ranges that are introduced by modern 

civilization are vast. 
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