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Abstract— the field of robotics applications continues to 

advance. This dissertation addresses the computational 

challenges of robotic applications and translations of actions 

using sensors. One of the most challenging fields for robotics 

applications is pipeline-based applications which have 

become an indispensable part of life. Proactive monitoring 

and frequent inspections are critical in main training pipeline 

health. However, these tasks are highly expensive using 

traditional maintenance systems, knowing that pipeline 

systems can be largely deployed in an inaccessible and 

hazardous Environment. Thus, we propose a novel cost 

effective, scalable, customizable, an autonomous sensor-

based robotic system, called SPRAM System (Sensor-based 

Autonomous Pipeline Monitoring Robotic System). It 

combines robot agent based technologies with sensing 

technologies for efficiently locating health related events and 

allows active and corrective monitoring and maintenance of 

the pipelines. Such distance measurement systems are 

available. These use various kinds of sensors and systems. 

Low cost and accuracy as well as speed is important in most 

of the applications. In this system, we describe such a 

measurement system which uses ultrasonic transmitter and 

receiver units mounted at a small distance between them. 

Ultrasonic sensors are also quite fast for most of the common 

applications. 
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I. INTRODUCTION 

This everything from water to petroleum even solid capsule 

is being transported through scores of miles of pipelines 

within the us. The pipelines square measure susceptible to 

losing their practicality by internal and external corrosion, 

cracking, third party harm and producing flaws. If a little 

water pipeline bursts a leak, it is a retardant however it always 

doesn’t hurt the setting but, if a fossil fuel or chemical 

pipeline leaks, it is associate degree environmental and 

ecological disaster. Thus, for keeping pipelines operational 

safely, periodic inspections square measure performed to 

search out cracks and harm before they become cause for 

serious concern .When a pipeline is made, several scrutiny 

strategies is accustomed appraise its quality like visual, X-

ray, magnetic particle, and unhearable. These scrutinys 

square measure performed because the pipeline is being 

created thus gaining access to the inspection space isn't 

downside. Most pipelines square measure buried except some 

pipelines just like the Alaskan line. Once the pipeline is 

buried, it's undesirable dig it up for any reason therefore; a lot 

of remote visual scrutiny instrumentality to assess the 

condition of the buried pipe are developed. For scrutiny and 

recovery action of broken pipeline, robotic crawlers of all 

shapes and sizes are developed to navigate the pipeline. The 

video signal is usually fed to a truck wherever associate 

degree operator reviews the pictures and controls the golem. 

Proactive observance and frequent inspections 

square measure essential to take care of pipeline health, as 

gas, oil, water, and sewer pipelines became an important a 

part of life. Hence, the continual proactive observance and 

maintenance system for these technique have achieved the 

economical localization with low pipelines is crucial, 

however, deploy-meant, monitoring, and maintenance of 

them ought to stay price effective, scalable, and simply 

customizable. variety of technologies, that square measure 

projected and out there to watch, control, and maintain 

various sorts of pipelines, have still remained in 

unsatisfactory those necessities thanks to their limitations. 

during this thesis, we tend to aim at planning cost-efficient 

pipeline maintenance and observance system. Such a system 

would enable frequent scrutiny, early detection of issues, 

controllable- error localization, and planned recovery 

measures. To accomplish those goals, we tend to believe that 

a observance system for pipelines ought to mix detector 

technologies, that square measure compatible for Event 

localization, and robotic techniques, which permit proactive 

and corrective observance. additionally, we tend to argue that 

a lot of economical technique for locating objects and 

incidents ought to be integrated in such systems. Such a way 

ought to use integral objects that square measure inundated, 

simple to feature, and densely deployed. which mixes 

detector and robotic techniques with radio-frequency 

identification (RFID) technology for economical event 

Localization and proactive and corrective observance of an 

oversized spectrum of pipeline sorts. Besides providing 

economical localization of objects and incidents, our price 

and governable errors but, the SPAMMS system is 

considerably improved by economical localization tech-

unique and increased major components; fastened detector, 

Mobile detector, and golem Agent. Thus, in redness thesis, 

we tend to foremost propose a RFID-based localization 

technique, applicable to any reasonably pipeline network. It 

permits governable localization errors within the sense that 

the brink it reaches square measure controlled by a fraction 

of the gap separating 2 serial localization objects. For the 

fastened detector sweetening, we tend to second propose a 

replacement structure for inundated storage employing a 

multiple -channelled redundant array of RFID tags to extend 

detectability by sensors and agents, storage capability and 

fault tolerance of tags and communication. 

It additionally hurries up the communication with 

sensors and agents. For the mobile detector sweetening, we 

tend to third pro-pose the look of a scalable mobile detector 

that's able to integrate variety sensing functions, a 

configurable transmission operate, and communication 

protocol with McRae. quantifiability permits the detector to 

deal with pipeline nature, RFID systems, propagation 

options, and sensing functions. Configurability permits the 

detector to deal with applicable propagation model. Since the 

time spent within the pipeline network is comparatively short, 
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the detector we tend to develop permits higher level of 

process compared to the out there detector solutions. For the 

golem agent sweetening, we tend to in conclusion propose 

style of a paradigm model of associate degree autonomous, 

topology aware golem agent with totally different sensing 

functions and actuators to perform careful scrutiny and react 

to the detected incidents for corrective observance. It uses 

leaning and divided caterpillars to permit the golem Agent to 

beat motion singularity issues which will occur within the 

pipeline bends (e.g., T-, or-bends). We tend to decision this 

increased system the SPRAM System (Sensor-based 

Autonomous Pipeline observance Robotic System) 

throughout this thesis with the enhancements, will show the 

cost-effectiveness and quantifiability of employing an 

observance supported mobile sensors, robotic agents, and 

multiple channelled redundant array of RFID tags. For 

proactive and corrective observance of pipelines carrying 

totally different materials like gas, oil, water &amp; sewer. 

II. LITERATURE SURVEY 

A. Sensor based Autonomous pipeline Monitoring Robotic 

System 

In this system RFID (Radio Frequency Identification) or 

mobile sensors are also used & load cell sensor technology is 

employed. This system is recently present in Foreign 

Countries. This system is charged based in the size of the 

pipes & the type of pipeline. 

B. Automatic Infection System for Piping Corrosion 

Pipes used in buildings for supply of hot and cold water, as 

well as of water for air-conditioning systems, are subject to 

deterioration due to various factor, which may lead to leakage 

and blockage of the pipes and to malfunctioning of the 

systems .Cause of the deterioration vary but one which has 

shown a rapid increase in recent years is the corrosion of the 

pipes. A typical example is the phenomenon of "relish water 

"observed in galvanised steel pipes used for water supply. 

Reduction of inner diameters of pipes by and tubercles leads 

to increased frictional resistance in the pipes and is a factor 

that may render whole systems unreliable. Under these 

circumstances, there has been an increasing demand for 

techniques, not only for arrangement of pipes, but also for 

diagnosis of deterioration in water pipes in buildings. The 

present paper provides an outline of an automatic inspection 

system for piping corrosion, together with examples of 

diagnosis implemented using the automatic system. 

C. Generalization of a Correlation Method for Time-Delay 

Estimation with Application to a River Reach 

In this paper, a time-delay estimation technique in the specific 

case of structures with combined feedback/ feedforward 

management is given. It’s supported a correlation technique 

developed by Zheng and Feng (1990) within the case of 

closed-loop structure. 

III. SYSTEM DESCRIPTION 

Such distance activity systems area unit obtainable. These use 

varied varieties of sensors and systems. Low value and 

accuracy yet as speed is vital in most of the applications. 

During this system, we have a tendency to describe such a 

activity system that uses supersonic transmitter and receiver 

units mounted at any low distance between them. Supersonic 

sensors are quite quick for many of the common applications. 

In easier system an occasional value version of 8- bit 

microcontroller also can be utilized in the system to lower the 

price. 

 
Fig. 1: Block Diagram 

In this system, there'll be 2 units as, 

 Robot unit 

 Control unit 

In automaton unit, supersonic sensing element 

provides input to the microcontroller. The obstacle are 

detected victimization supersonic sensing element. Coyote 

State card can used for storing camera pictures. CMOS 

Camera captures the photographs. DC motor can used for 

moving automaton. The communication between automaton 

unit &amp; management unit are often done victimization RF 

module. 

In control unit, there's a foreign because of facilitate 

of this directions are given to the automaton i.e. right, left, up, 

down and therefore the output are displayed on the computer 

id est. pictures captured from the camera 

A. Block Diagram Components 

 PIC18F452  

 Ultrasonic sensor 

 RF Transmitter Receiver 

 BUZZER  

 LCD 

 L293D 

1) PIC18F452 

This is very cost efficient having all requirements & features 

in our project. As we are using ADC, input output pins for 

making connection. It has high performance RISK CPU bytes 

32k single word instructions 16384 on chip RAM. It has 

compatible 10bit A to converter module. Microcontroller gets 

input from the ultrasonic sensor and working gets started 

from the unit. 

a) Pin Diagram 

1) Special Microcontroller Features 

 100,000 erase/write cycle Enhanced FLASH program 

memory typical 

 1,000,000 erase/write cycle Data EEPROM memory 

 FLASH/Data EEPROM Retention: > 40 years 

 Self-reprogrammable under software control 

 Power-on Reset (POR), Power-up Timer (PWRT) and 

Oscillator Start-up Timer (OST). 

 Watchdog Timer (WDT) with its own On-Chip 

Oscillator for reliable operation. 
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Fig. 2: Pin Diagram 

 Programmable code protection 

 Power saving SLEEP mode 

 Selectable oscillator options including:- 4X Phase Lock 

Loop (of primary oscillator)- Secondary Oscillator (32 

kHz) clock input 

 Single supply 5V In-Circuit Serial Programming™ 

 High current sink/source 25 mA/25 Ma 

 Addressable USART module:- Supports RS-485 and 

RS-232 

 Parallel Slave Port (PSP) module 

2) Ultrasonic Sensor 

Implementation of distance measurement system using 

ultrasonic waves system. The human ear can hear sound 

frequency around 2kHz to 20 kHz. Ultrasonic sound is a 

sound wave beyond the human capability of 20 kHz. In our 

project we use HC-SR04 ultrasonic module ultrasonic sensor 

is an important part of our unit the obstacles is detected from 

ultrasonic sensor & it gives input to the microcontroller. 

a) Ultrasonic Distance Measurement Principle 

Ultrasonic transmitter emitted an ultrasonic wave in one 

direction, and started timing when it launched. Ultrasonic 

spread in the air, and would return immediately when it 

encountered obstacles on the way. At last, the ultrasonic 

Receiver would stop timing when it received the reflected 

wave. As Ultrasonic Spread velocity is 340m / s in the air, 

based on the timer record t, we can Calculate the distance (s) 

between the obstacle and transmitter, namely: s =340t / 2, 

which is so- called time difference distance measurement. 

The principle of ultrasonic distance measurement used the 

already-known air Spreading velocity, measuring the time 

from launch to reflection when it Encountered obstacle, and 

then calculate the distance between the transmitter And the 

obstacle according to the time and the velocity. Thus, the 

principle of Ultrasonic distance measurement is the same 

with radar. 

Distance Measurement formula is expressed as: L = C X T 

In the formula, L is the measured distance, and C is 

the ultrasonic spreading Velocity in air, also, T represents 

time (T is half the time value from transmitting to receiving) 

b) HC-SR04 Ultrasonic Module Introduction 

 Product Features 

1) Stable performance 

2) Accurate distance measurement 

3) High-density 

4) Small blind 

 Application Areas 

1) Robotics barrier 

2) Object distance measurement 

3) Level detection 

4) Public security 

5) Parking detection 

 
Fig. 3: HC-SR04 

Types 
Pin 

Symbol 

Pin Function 

Description 

HC-SR04 

VCC 5V power supply 

Trig Trigger pin 

Echo Receive pin 

GND Power ground 

Table 1: HC-SR04 

3) RF Transmitter Receiver 

This circuit utilizes the RF module (TX/Rx) for making a 

wireless remote, which could be used to drive an output from 

a distant place. RF module, as the name suggests, uses radio 

frequency to send signals. These signals are transmitted at a 

particular frequency and baud rate. A receiver can receive 

these signals only if it is configured for that frequency. 

A four channel encoder/decoder pair has also been 

used in this system. The input signals, at the transmitter side, 

are taken through four switches while the outputs are 

monitored on a set of four LEDs corresponding to each input 

switch. The circuit can be used for designing Remote 

Appliance Control system. The outputs from the receiver can 

drive corresponding relays connected to any household 

appliance. It uses to provide an output from distance placed 

RF module It uses radio frequency to send signals the input 

signal at transmitter side are tale through 4 switches. This 

current can be used as remote appliances. 

 
Fig. 4: RF Transmitter Receiver 

4) 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 

complete totem-pole drive circuit, with a Darlington 

transistor sink and a pseudo-Darlington source. Drivers are 
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enabled in pairs, with drivers 1 and 2 enabled by 1,2EN and 

drivers 3 and 4enabled 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) 

These are quadruples high-current half-H driver. It 

is designed to provide bidirectional drive current up to 1A.at 

voltage 4.5volt to 36volt. It is designed to inductive load link 

DC L293D is used for driving purpose wide voltage range 

4.5.to 36 v. It has internal ESD protection and high noise 

immunity inputs. Output current 1A per channel (600MA for 

L293D) peak output current 1.2A. 

IV. ALGORITHM 

1) Start 

2) Fix the robot & connected to the batter. 

3) Charged battery provided voltage up to 12v 

4) Ultrasonic Sensor detects the obstacle &gives input to 

the microcontroller 

5) If obstacle detected then images will be captured with the 

help of camera. 

6) Capered images can be displayed on pc 

7) Stop 

 
Fig. 5: Algorithm 

V. CONCLUSIONS 

We represented the Pipe blockage detector system that we 

have a tendency to develop for police work and localizing 

blocks and failures in transmission pipelines. Additionally 

conclude that this kind of devices also are used for the activity 

system for long vary of applications. This scrutiny system has 

already been place to sensible use and has proven to be an 

efficient non-destructive scrutiny tool, as meant, for pipe 

deterioration caused by normal corrosion. In its applications 

to this point, this method has been positioned collectively of 

the ways for comprehensive identification and has been 

combined with different ways, as needed. 

Therefore we've designed an easy and low value 

“Ultrasonic Pipe Blockage Detector Robot” which will be 

enforced within the real time. The system mentioned helps to 

supply the updates of the pipe blockage &amp; consistent 

with the priorities it gets detected. This method helps 

wherever creature can’t reach. This method is beneficial 

within the industrial boiler furthermore as gas pipelines 

wherever human cannot reach. 
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