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Identify the Deterioration in Pipe by Using Wheel Operated Robot






ABSTRACT
Nowadays, Robots are used in many industries for various purposes. Inspection is the one of the field in which robot used as the inspector. One application is monitoring the inside of the pipe, Recognizing and solving problem through interior of the  pipe.  So,  Inspection  of  pipe  can  be  achieved  by  using  wheel  operated  robot.  Various  problems  related  to  pipe  line  such  as corrosion,  erosion  and  cracks.  They  can  effectively  reduce  strength  and  wall  thickness  of  pipe.  Pipe  inspection  is  necessary to locate  defects  due  to  corrosion  and  wear  to  avoid  failure.  In  this  work,  Pipe  inspection  robot  with  ability  to  move  inside horizontal  and  vertical  pipes  has  been  designed  and  fabricated.  The  robot  consists  of  motor  for  driving  and  camera  for monitoring.



        	


                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Many very different designs exist for mechanisms moving inside pipes. 
· For inspection of large sewer pipes a large number of wheeled vehicles exist which provide traction with the pipe-wall simply trough their weight.
· However, none of the existing projects targets both the small diameter, large spreading factor and capabilities of taking mitered bends at the same time. 
· Different wheel designs exist, the main difference lying in their roll-off shape. 
· A typical mecanum wheel can have a continuous motion on a flat floor providing traction perpendicular to the roller wheel orientation. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· A possible solution for this problem is explored in this paper, using omni-wheels or mecanum wheels.
· The same problem has been solved on a different (conceptual) level by the RoboScan design where wheels have been employed which can rotate round a vertical axis.
· With the progress of robotics technology, various types of mobile robots and mechanisms are designed to cope with this issue.
· Encountering these issues gave us the inspiration to improve the previous design for better performance during operation.
2.2. PROPOSED SYSTEM 
· With most of the peristaltic or crawler-type robots no attention is paid to the orientation (or rotation) of the system inside the pipe.
· The solution explored and proposed here makes use of the properties of an omniwheel to provide friction necessary for traction in the driving direction while allowing free motion in a direction tangential to the wheel.
· To design a robot that fulfills the requirements proposed by the CNPC, some literature is investigated. 
· More sensors (e.g., IR sensors and tactile sensors) will be added into the inspection robotic system to satisfy multifunctional purposes in the oil pipeline inspection.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Using flat plate has the advantage that the design can be manufactured quickly using a laser cutter, allowing for short development cycles. 
· These wheels have been used in many robot platforms mainly aimed at a flat floor.
· A PID controller has been used to control the robot’s orientation. Since damping in the system due to friction is very high and the first-order behavior is dominant, the D action can be omitted.
· These might be contributed to the uneven surface of the wheels caused by the individual rollers. 
· The deviation between the encoder data (purple) and the accelerometer data (green) is caused by the slip of the roller wheels. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Kinematic Analysis and Locomotion Strategy of A Pipe Inspection Robot Concept For Operation In Active Pipelines
	Amr Bekhit, Abbas Dehghani, Robert Richardson 
	This paper outlines the requirements for such a robot and considers the advantages and disadvantages of existing systems.

	Investigations Of Design Issues Related To In-pipe Inspection robots
	Ankit Nayak, S. K. Pradhan
	Several designs of in-pipe inspection robots have been proposed in the literature to solve the problems related with inspection of these complicated internal geometries.

	Defect Identification In Pipe Lines Using Pipe Inspection Robot
	E Navin Prasad, M Kannan, A Azarudeen And N Karuppasamy
	This robot can withstand many tough condition in pipeline and satisfy various requirements. 

	Development Of An Inspection Robot For Small Diameter Gas Distribution Mains
	Edwin Dertien, Stefano Stramigioli, Kees Pulles. 
	The requirement to negotiate bends, T-joints and steep inclinations pose another set of strict design constraints.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.

2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard
2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005









CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
     A very important goal of the robotic systems is the adaptability to the inner diameter of the pipes. Robot reduces human efforts making work simple and efficient. There are many fields where they are employed that include pipelines inspect and maintenance too. So, we had proposed a new design in inspecting pipelines. The major advantages are that it could be used in case of pipe diameter variation with the simple mechanism. We developed a pipe inspection robot that can be applied 20-30cm diameter pipeline. Robot is designed for vertical and horizontal purpose. So, Pipe inspecting robot is used in many industry for inspection of pipe. 
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