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Innovation in Underwater Robots: Biologically Inspired Swimming Snake Robots





ABSTRACT
Increasing efficiency by improving locomotion methods is a key issue for underwater robots. Moreover, a number of different control design challenges must be solved in order to realize operational swimming robots for underwater tasks. This paper proposes and experimentally validates a straight line path following controller for biologically inspired swimming snake robots. In particular, a line-of-sight (LOS) guidance law is presented, which is combined with a sinusoidal gait pattern and a directional controller that steers the robot towards and along the desired path. The performance of the path following controller is investigated through experiments with a physical underwater snake robot for both lateral undulation and eel-like motion. In addition, fluid parameter identification is performed and simulation results based on the identified fluid coefficients are presented to obtain back-to-back comparison with the motion of the physical robot during the experiments. The experimental results show that the proposed control strategy successfully steers the robot towards and along the desired path for both lateral undulation and eel-like motion patterns.



        	
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· There does not exist a theoretical foundation for analyzing the stability of the complete CPG-robot system.
· A VHC is a time-independent relation involving the configuration variables of a mechanical system that does not physically exist in the system, but is enforced via feedback.
· The structure of the system will therefore be explained in an intuitive and non-technical way.
· The intuition behind using is that the control system has access to its position while knowing its velocity with respect to the surrounding fluid. 
· The robot therefore has to compensate for an oscillating current component. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· An important control problem concerns the ability to follow given reference paths, and this is the topic of this paper.
· For centuries, engineers and scientists have gained inspiration from the natural world in their search for solutions to technical problems, a process termed biomimetics.
· Another important control problem for underwater vehicles concerns the ability to achieve efficient motion with preferably a minimum amount of consumed energy in order to be able to undertake longer missions.
· However, including the impact of the fluid torques on the power consumption of the system, will improve the accuracy of the model from a hydrodynamic and energy efficiency point of view. 
2.2. PROPOSED SYSTEM 
· The proposed feedback control strategy enforces virtual constraints which encode biologically inspired gaits on the snake robot configuration. 
· A two-state ocean current observer based on relative velocity sensors is proposed.
· This generalized gait includes, but is not limited to, lateral undulation for land based snake robots, eel-like motion for underwater snake robots, and other sinusoidal forms of motion, like the gaits proposed.
· We propose the new control system for maneuvering control of underwater snake robots.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· It is expected that the performance of the robot will be influenced by the external structure that is used to attach the reflective markers during the motion of the robot.
· In particular the performance of the guidance strategy was investigated experimentally for straight line paths for both lateral undulation and eel-like motion patterns. 
· It should be noted that in order to investigate the performance of the path following control strategies, the fluid coefficients were chosen under the the assumption of a steady-state flow.
· Underwater snake robots thus bring a promising prospective to improve the efficiency and maneuverability of modern-day underwater vehicles.
· It is furthermore of interest to test the scheme for the fluid coefficient identification in combination with current effects in the future. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Handbook of Marine Craft Hydrodynamics and Motion Control
	T. I. Fossen, 
	This timely survey includes the latest tools for analysis and design of advanced guidance, navigation and control systems and presents new material on underwater vehicles and surface vessels.

	Modeling ¨ of underwater snake robots
	E. Kelasidi, K. Y. Pettersen, J. T. Gravdahl, and P. Liljeback, 
	This paper presents a model of the kinematics and dynamics of a planar, underwater snake robot aimed at control design. Fluid contact forces and torques are modeled using analytical fluid dynamics.

	Developments in snake robot modeling and locomotion
	A. A. Transeth and K. Y. Pettersen, 
	Snake robots may one day play a crucial role in search and rescue operations and fire-fighting where it may either be too narrow or to dangerous for personnel to operate.

	A snake robot with a contact force measurement system for obstacle-aided locomotion
	P. Liljeback, K. Y. Pettersen, and Ø. Stavdahl, 
	A snake robot can traverse cluttered and irregular environments by using irregularities around its body as push-points to aid the propulsion.






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:
    In this work experimental results for line-of-sight path following control of biologically inspired swimming snake robots were presented. In particular, a straight line path following controller was proposed for an underwater snake robot, both for lateral undulation and eel-like motion patterns. The LOS guidance law was combined with a directional controller to steer the robot to the path. The proposed path following controller consists of three main components: a) the gait pattern controller, which produces a sinusoidal motion pattern which propels the robot forward, b) the heading controller, which steers the robot towards and subsequently along the desired path and c) the LOS guidance law, which generates the desired heading angle in order to follow the desired path. It was shown that the proposed control scheme can be applied to underwater snake robots to achieve path following of straight lines. In addition, fluid parameter identification was performed and simulation results based on the identified fluid coefficients were presented to obtain a back-to-back comparison with the motion of the physical robot during the experiments. The experimental results showed that the proposed control strategy successfully steers the robot towards and along the desired path for both lateral undulation and eel-like motion patterns. 
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