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Exoskeleton robots for upper-limb rehabilitation






ABSTRACT
In this paper, the design of a new upper limb rehabilitation system is presented. The developed system is an exoskeleton with two degrees of freedom that can be used for diagnosis, physical therapy, and outcome evaluation. The system is dedicated to the patients with paraplegia of their upper extremities due to stroke or any disorders of the central or peripheral nervous system. The designed robot-aided therapy actuates both movements: flexion/extension for the elbow and pronation/supination for the forearm. The robotic system used Kinects skeletal tracking for an upper limb rehabilitation. Position control is communicated via a wireless network. Indeed a ZigBee protocol using xbee communication modules has been installed to ensure remote control of rehabilitation exercise. A kinematic model has been developed based on Denavit-Hartenberg approach to make first tests. A sliding mode robust law control has been implemented. The Lyapunov-based approach has been used to establish the system asymptotic stability. Experimental results are provided to demonstrate performances of the developed robot of upper limb remote rehabilitation.


                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In particular, the all-round comparisons of existing rehabilitation robots are based on the published available data, to make researchers fully aware of the limitations and advantages of diverse mechanical designs and control schemes.
· The existing problems of upper limb rehabilitation robots are presented in this paper.
· The end-effector-based upper limb rehabilitation robots (such as MIT-Manus, MIME) have the advantages of simple structure, easy carrying, simple control method, easy trajectory planning, etc., applying force to the patient's hand to pull upper limbs. 
· However, the exoskeleton style requires that the mechanical joint axis and the human body joint axis must coincide. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The BONES occupies five actuators to provide a wide range of motion for the upper limb and further measurements for safety issues.
· The disadvantage is that it is limited to two-dimensional space and it can not provide more training assistance to the upper limbs. 
· This paper analyzes some the upper limb rehabilitation robots and summarizes the problems in the structural design of these rehabilitation robots.
· Many of these innovations were technology-driven, limiting their clinical application and impact. 
· A positive impact on outcome of function, rehabilitation approaches should be based on neurophysiological and clinical insights, keeping in mind that recovery of function is limited. 
2.2. PROPOSED SYSTEM 
· The proposed exoskeleton robot depends on the extracted EMG signal to perform the limb’s motions. 
· The proposed exoskeleton rehabilitates the impaired limb by providing different angular velocities in addition to variations in impedance. 
· The proposed system, however, has its own limitations, such as its size and weight, in addition to its poor attachment.
· The movement of the upper limb of the patient is assisted by the robot to achieve the purpose of rehabilitation training. 
· The training of cooperative hand movements (e.g. opening a bottle) has been proposed using a dedicated device, and can also be achieved by virtually coupling two unimanual devices through control.


2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The performance was judged based on timing and smoothness. While the training session consisted of goal direct reaching movement performed by the subject.
· The performance and the recovery of the patients would suffer if the patient is not motivated and/or satisfied with the robotic rehabilitation.
· Clinical studies have used different devices, training protocols and evaluation criteria to judge the performance of robotic device on impairment reduction.
· The advantage of the end-effector-base robot is that the structure is simple and portable, the control method is simple and the trajectory planning is easy.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Hand robotics rehabilitation: feasibility and preliminary results of a robotic treatment in patients with hemiparesis
	P Sale, V Lombardi and M Franceschini, 
	This preliminary observer study was aimed at evaluating the efficacy of intensive robot-assisted therapy in hand function recovery, in the early phase after a stroke onset.

	Supinator Extender (SUE): a pneumatically actuated robot for fore-arm/wrist rehabilitation after stroke
	J Allington, SJ Spencer, J Klein, M Buell, DJ Reinkensmeyer and J Bobrow, 
	The flexion-extension motion is actuated by a cantilevered pneumatic cylinder, which allows the palm of the hand to remain open.



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 past two decades, many robotic devices for upper limb rehabilitation have been developed and tested. This paper has a systematic review on exoskeleton robotic-based upper limb robotic system, including their mechanism design, control strategies and clinical trial performance. These exoskeletons have been used in various clinical studies that measured their effectiveness using various clinical and non-clinical tests. A clinical trial of exoskeleton robots for upper limb revealed positive outcome as this form of therapy can easily match and in many cases produce a better result than conventional therapy. Results also indicated if the patient is active during the therapy session than the reduction in impairment was higher. Therefore exoskeleton with patient-driven control strategy produced significantly better results. Impact of robot-assisted therapy was not just restricted to clinical results. It was found that patient preferred this form of therapy, found it less boring and more effective. 
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