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ABSTRACT

The pipe inspection and cleaning robot is one of the most important system developed for a proper
maintenance of underground pipes. Due to Large Development and increase in usage of fuel, oil, gas and
the pipes used for such process need to be maintained properly. There are many ways to do that so but
Biggest problem arises with such maintenance machine are heavy cost and durability to work in and out of
the pipes.

We have come up with a solution of efficient Underground faulty pipe inspection and even cleaning the
pipes by only one single robot. Our goal is to achieve this by using a robot that will be equipped with all

necessary sensors and equipments to detect fault and even clean the pipes.

The objectives of this project are as follows:
e Design and assemble robot that will be carrying sensors and equipments.
e Write codes for moving robot and working of sensors.
e Adjust the range for ultrasonic sensors to detect the crack.
e Test the code and troubleshoot to increase the robot efficiency and accuracy.
e Study the shortcomings and improve them.
e Test the robot performance with many faults and even increase the cleaning efficiency.

e Determine other parameters which would affect robot reliability.
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INTRODUCTION

Providing maintenance for small pipes makes the task very difficult. First detecting the spot of problem and
trying to rectify it is definitely not that efficient. So we have taken a step and tried to create a project that
can actually detect faults out in pipes even clean that pipe if there are any debris we can even modify it and
reduce the size for small pipes and through this project our aim is to remove one of the biggest problem we
often face during extraction of minerals from earth. This is first step using some

robot system with sensors and other equipments to do so. In our project we are trying to implement a 4
wheel TT motor robot that will be used to transport whole robot forward and backward in the pipe. On the
top of this robot we have 4 ultrasonic sensors which are mounted on 4 servo motors which rotate in 90° each
which in total makes full 360° and covers the whole pipe without missing even a single spot. Ultrasonic
sensors and so programmed that if there are any crack detected then the whole robot stops moving and with
the exact location data is forwarded to Mobile Application that we are using. This data is transferred to
Mobile App using HC-05 Bluetooth module which is interfaced with Arduino mega.

CONSTRUCTION

So, in our proposed robot we have embedded Arduino Mega which is controlling unit of the whole project
which is working for 4 TT motors used for creating a robot on top of it there are 4 servo motors which rotate
in 90° each to cover whole of 360° and ensure every spot inside the pipe. The important parts of the project
are ultrasonic sensors which are so programmed that if there is any crack been detected it sends a low signal
to the Arduino and this low signal is further transferred over Arduino using HC-05 to Application we have
created. In the application we receive the input and send the command back to Arduino to make a move

Forward or backward respectively.
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WORKING

When the switch is turned on the voltage from the 2 Li - ion which produce a total voltage of 7.5 v is
transferred to 4 TT motors via L293D motor driver IC module and the same supply is provided to Arduino
mega which in future converts this 7 v to 5v using internal voltage regulator.

Now the important step of connecting Arduino Mega with HC 05 Bluetooth module. Firstly we open our
Bluetooth option in our mobile device and pair the module if password is required then 1234 is selected and
waiting for few time to let the fast blinking Led to slow down for a while. After which we can confirm a
perfect connection between Mobile Application and Arduino. This is first Important step often it is observed
in many application pairing is big issue.

After proper connection with Arduino now the whole robot is let to move in the pipe with some faults cracks
and if there are any debris present in it.

After which command is provided from mobile application to HC-05 to move forward and robot starts to
move forward. And the Servo motors that are connected also starts to rotate for 90° each, the ultrasonic
sensors also come into action and later the output is produced.

Now robot is moving in the pipe. The ultrasonic sensors that are placed are programmed to receive signal
reflected back from the pipe walls for a certain centimetres only e.g. for 4 cm. If there is any crack present
then there will be no signals received that means the signal that was send by Tx of Ultrasonic was not
received by Rx of Ultrasonic because of the presences of crack in the walls of the pipe and hence this
detected signal is transferred along with the distance that is travelled by the robot all information is
forwarded to the application.

District is calculated by a counter that is used when command is provided for robot to move in forward
direction. As we understood how ultrasonic detected crack same logic is used by all the ultrasonic sensors
and output provided on the application is as follows " There is a crack detected at _ Cm at
Coordinates."

After inspection of the crack the moving robot stops sends the signal with exact location and waits for the
command of move robot in forward direction or in backward direction.

The brush that is attached to the motor and interfaced at the Front end rotates continuously and removes all
the dust or waste materials any presents in the pipe

The programming of an Arduino Mega 2560 can be done with the help of an IDE (Arduino Software), and
it supports C-programming language. Here the sketch is the code in the software which is burned within the

software and then moved to the Arduino board using a USB cable.
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e An Arduino mega board includes a boot loader which eliminates an external burner utilization to burn the
program code into the Arduino board. Here, the communication of the boot loader can be done using an
STK500 protocol. When we compile as well as burn the Arduino program, then we can detach the USB
cable to remove the power supply from the Arduino board. Whenever you propose to use the Arduino board

for your project, the power supply can be provided by a power jack otherwise Vin pin of the board.
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CONCLUSION
From experimental procedure, analysis and literature referred we conclude that Underground faulty pipe inspection
and cleaning robot has the following advantages:

e Working and Handling the project is very much convenient and effective.

e Now maintaining underground pipes are more efficient.

e Ifproduced at large scale we will be able to reduce the cost to very minimal rate. As we can buy components

at cheaper rate and this will increase the employment rate.
e We can modify the size if the robot and this project can be used for any size of pipes. By making changes

in the programming we can achieve the required output.
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