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RUBIKS CUBE ROBOT SOLVER







ABSTRACT
    Since its invention in 1974, the Rubik’s Cube has challenged users to solve a colorful puzzle in record time. While humans have managed to solve the puzzle in as little as 4.69 seconds, robots are able to do so in under a second. This seemingly impossible puzzle can be solved amazingly quickly through the use of algorithms - sequences of moves that move specific pieces of the puzzle from one location to another. We developed a Rubik’s Cube solving robot that implements such algorithms on an FPGA. The FPGA interfaces with two RGB color sensors to sequentially observe each sticker of the Rubik’s Cube in a scrambled state. We implemented a method for taking this raw data and translating it into a representation of the scrambled state of the puzzle. We then implemented an algorithm that takes as input the scrambled state of the Rubik’s Cube and outputs a sequence of moves that solve the Rubik’s Cube. This output is translated into a series of instructions for six stepper motors that interact with the Rubik’s Cube. Each stepper motor, controlled by stepper motor drivers connected to the FPGA, turns a face of the puzzle. The stepper motors execute the moves produced by the algorithm for solving the Rubik’s Cube, fully solving the puzzle. 


                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Many of these existing machines, the importance of our work lies in the uniqueness of our implementation. 
· Aside from physical design, existing robots all vary in their software infrastructure, peripherals, and hardware-software interface. 
· Some projects place emphasis on advanced programming to make up for simplistic hardware, while others focus on system portability or overall speed. 
· The Mind Storm robot creator had to design color recognition software from scratch because there was no pre-existing computer software that worked for the purpose.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· There are several types of motors that can be used in a robot system, each with their advantages and disadvantages
· A problem with wave drive is that it does not recruit the maximum torque output from the motor because only one phase is active at any given time. 
· Our issues with this design is that each side of the cube would have to have a camera in order to visualize each side because there would be no flipping involved. 
· The only issue with the design of our cube is that only 3 faces of the cube can be rotated without flipping the cube into a new direction.
2.2. PROPOSED SYSTEM 
· When solving a Rubik’s cube there are many algorithms that can be used to get a possible solution. 
· This project will compare two algorithms with different purposes and investigate the effect it has on the energy consumption of the robot. 
· The Purpose of this project is to investigate the effect the algorithm choice may have on energy usage of a physical robot. 
· The purpose of this method is to place a cube in the correct orientation of a corner when it is in the specified column. 
· It is used to completely solve the first face(Top) of the cube.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Physical design options such as additional motors or grippers will improve the solving speed by reducing the number of times the cube must be reoriented prior to manipulation. 
· While physical and structural design undoubtedly play a role in robot performance, the solving speed and accuracy are perhaps most greatly affected by the software and programming. 
· Although our goal for system performance isn’t to set a world record, these designs appeal to us because they would allow us to easily manipulate each side of the cube without a claw or gripping device. 
· Many factors such as cost, complexity, and performance will influence what kind of processing platform is necessary for a robot.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Stably supported rotations of a planar polygon with two frictionless contacts 

	T. Abell and M. A. Erdmann. 

	Stable support describes any contact configuration which balances a known applied force and is stable with respect to small perturbations in the handled object's pose. 

	Reinforcement learning for pivoting task 

	R. Antonova, S. Cruciani, C. Smith, and D. Kragic. 

	We developed a training procedure that allows us to use a simple custom simulator to learn policies robust to the mismatch of simulation vs robot.

	Task-oriented hand motion retargeting for dexterous manipulation imitation 
	D. Antotsiou, G. Garcia-Hernando, and T. Kim. 

	Human hand actions are quite complex, especially when they involve object manipulation, mainly due to the high dimensionality of the hand and the vast action space that entails. 

	Dexterous manipulation using both palm and fingers 

	Y. Bai and C. K. Liu. 

	The proposed technique is demonstrated on a simulated robotic hand manipulating a wide range of objects with different geometry and physical properties. 



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, we introduce automatic domain randomization (ADR), a powerful algorithm for sim2real transfer. We show that ADR leads to improvements over previously established baselines that use manual domain randomization for both vision and control. We further demonstrate that ADR, when combined with our custom robot platform, allows us to successfully solve a manipulation problem of unprecedented complexity: solve a Rubik’s cube using a real humanoid robot, the Shadow Dexterous Hand. By systematically studying the behavior of our learned policies, we find clear signs of emergent meta-learning. Policies trained with ADR are able to adapt at deployment time to the physical reality, which it has never seen during training, via updates to their recurrent state. 
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