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A vision-based teleoperation method for a robotic arm with 4 degrees of freedom





ABSTRACT
The ability to remotely control a robotic arm through a human one is essential where human involvement is needed but physical presence is not possible. Control provided through vision-based approaches comes with advantage over non-vision schemes, as vision-based approaches are less intrusive. On the other hand, the problem of estimating the hand pose comes with numerous difficulties due to the nature of the hand itself. These difficulties include the high complexity of the hand and the presence of self-occlusions. In this paper, we provide a method for controlling a 4 degrees of freedom robotic arm. The arm is composed of 3 segments connected and controlled via servo motors. The end effector of the arm (the 3rd segment) is a gripper that simulates the human hand opening and closing movements. Features necessary to control the arm are 2D coordinates of the center of the human hand, its orientation, and its open/closed state. The results are reported and analyzed, limitations of the scheme are discussed, and possible future work is proposed.



       
                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· A synchronized human-robot training set is generated from an existing dataset of labeled depth images of the human hand and simulated depth images of a robotic hand.
· The robot state is more accessible and is relatively stable concerning the human hand, and there are many existing human hand datasets.
· We propose a novel criterion of generating human-robot pairing from these results by using an existing dataset of labeled human hand depth images, manipulating the robot and recording corresponding joint angles and images in simulation, and performing extensive evaluations on a physical robot. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· One problem of current vision-based methods is that the hand of the teleoperator should stay inside the limited view range of the camera system.
· Motion capture systems provided accurate tracking data but can be expensive, and the correspondence problem between markers on the fingers and cameras still needs to be solved.
· However, the hand of the teleoperator easily disappears from the field of view of the camera if the arm movement is relatively large. 
· Even though a multicamera system could be one of the solutions for this, we solve this problem by a cheap 3D-printed camera holder, which can be mounted on the forearm of the teleoperator. 
2.2. PROPOSED SYSTEM 
· We propose a novel vision-based teleoperation method called Transteleop, which extracts coherent pose features between the paired human and robot hand based on image-to-image translation methods.
· We proposed an end-to-end network TeachNet, which was used with a consistency loss function to control a five-fingered robotic hand based on simulated data.
· They constructed a reward function for a reinforcement learning algorithm through translated instructions and evaluated the proposed method in a coffee machine operation task.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· It is essential to design an efficient network which could learn the corresponding robot pose feature in human pose space.
· The end-to-end method depends on massive human-robot teleoperation pairings, we aim to explore an efficient method which collects synchronized hand data both for the robot and the human.
· This dataset generation method, which maps the keypoints position and link direction of the robot from the human hand by an improved mapping method, and manipulates the robot and records the robot state in simulation, is efficient and reliable.
· We used time to complete an in-hand grasp and release task as a metric for usability. 
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
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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:
    This paper presents a systematic vision-based method for finding kinematic mappings between the anthropomorphic robot hand and the human hand. This method develops an end-to-end teacher-student network (TeachNet) and creates a dataset containing 400K pairs of the human hand depth images, simulated robot depth images in the same poses and a corresponding robot joint angle. This dataset generation method, which maps the keypoints position and link direction of the robot from the human hand by an improved mapping method, and manipulates the robot and records the robot state in simulation, is efficient and reliable. 
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