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ABSTRACT- Since its creation in 1974, the Rubik's Cube has moved clients to tackle a bright riddle in record time. While people have figured out how to settle the riddle in just 4.69 seconds, robots can do as such in less than a second. This apparently inconceivable riddle can be addressed incredibly rapidly using calculations - successions of moves that move explicit bits of the riddle starting with one area then onto the next. We fostered a Rubik's Cube settling robot that carries out such calculations on a FPGA. The FPGA interacts with two RGB shading sensors to successively notice every sticker of the Rubik's Cube in a mixed state. We executed a technique for taking this crude information and making an interpretation of it into a portrayal of the mixed condition of the riddle. We then, at that point, carried out a calculation that takes as information the mixed condition of the Rubik's Cube and results a succession of moves that address the Rubik's Cube. This result is converted into a progression of guidelines for six stepper engines that collaborate with the Rubik's Cube. Every stepper engine, constrained by stepper engine drivers associated with the FPGA, turns a face of the riddle. The stepper engines execute the moves created by the calculation for addressing the Rubik's Cube, completely tackling the riddle.

1. INTRODUCTION

The plan of the robot was made in house, and comprised of 6 stepper engines and stepper engine drivers, two RGB shading sensors, a laser cut acrylic outline, 3D printed parts to permit the stepper engines to incite the Rubik's Cube, a power supply, and a Nexys 4 FPGA. The underlying condition of the Rubik's not set in stone using 2 RGB shading sensors. The sensors were situated on the casing of the robot with the end goal that one sensor could notice corner pieces and one could notice edge pieces. By applying groupings of moves to move each corner also edge part of the area of the shading sensors, and afterward applying the opposite of these successions to return any changes, the whole Rubik's Cube could be seen without changing the beginning condition of the riddle. 
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The underlying condition of the Rubik's Cube was saved in a register called "cubestate". Since there are six potential tones for every sticker of the Rubik's Cube, 3 pieces were expected for every one of 54 stickers, bringing about an aggregate of 162 pieces to store the underlying state. The calculation used to tackle the Rubik's Cube was dependent on an altered adaptation of a human technique for settling the Rubik's Cube called "The Beginner's Method" or "Green Cross." In 2 general, each progression of the strategy was taken care of with a case articulation, and a variable for counting which substep of the strategy not entirely settled. The calculation checked for different examples on the Rubik's Cube, and delivered groupings of moves that, when applied, would tackle the pieces associated with that example. Our strategy varied from The Beginner's Method in the manner it settled the last layer. While The Beginner's Method addresses the last layer by arranging edge pieces, permuting edge pieces, permuting corner pieces, and afterward situating corner pieces, our strategy previously arranged both edge and corner pieces in two stages, and afterward permuted them in two steps. As the calculation for tackling the Rubik's Cube delivered successions of moves, these moves were yielded to two modules. One module, the sequencer module, lined the moves for execution on the actual robot. Another module, called update state, took these moves and applied them to cubestate, the interior portrayal of the Rubik's Cube's state. This module worked by trading values in the cubestate register comparing to the 12 potential maneuvers that can be executed on the Rubik's Cube - a 90º clockwise and a 90º counterclockwise pivot of every one of the six appearances. The refreshed cubestate delivered by this module was then taken care of once more into the settling calculation module to create further moves for the arrangement. After the whole answer for the mixed solid shape was found and lined in the sequencer module, a similar sequencer module would start to give moves to the stepper engine driver modules. Each move would be converted into a progression of steps by one of the six stepper engines joined to one face of the rubik's solid shape. Eventually, we had the option to deliver code that effectively resolved the underlying condition of the Rubik's Cube, created a succession of moves to tackle it, and executed the arrangement by driving stepper engines inciting the essences of the Rubik's Cube. Sadly, because of conflicting lighting conditions and mistakes with the RGB sensors, we couldn't dependably decide the underlying condition of the Rubik's Cube. Be that as it may, given effective assurance of the underlying state (or then again assuming the underlying state was customized into the FPGA), the robot had the option to dependably address the Rubik's Cube.

3.PROBLEM STATEMENT :

We endeavored to tackle this issue in two ways. We started by adding more grounded pullup resistors to the point of interaction, yet issues continued. Next we circumvent the locally available level moving semiconductors. This likewise created no victories. After more testing with an oscilloscope, we verified that there were extra fundamental issues with the point of interaction between these sheets. Understanding that it could require numerous long periods of troubleshooting to observe these issues, we chose to go on with an alternate sensor.While the Verilog composed was generally completely utilitarian in the wake of investigating finished up, slight physical issues, like shifting lighting conditions and misalignments of the Rubik's Cube, made accomplishing our general objective of creating a robot that decided the mixed condition of a Rubik's Cube and tackled it troublesome. The underlying arrangement of RGB shading sensors utilized experienced issues when I2C correspondences were endeavored. The substitution sensors at last utilized in this task delivered many issues that hindered the robot's capacity to decide the beginning cubestate.

4. LITERATURE REVIEW

T. Abell and M. A. Erdmann. 
“Stably supported rotations of a planar polygon with two frictionless contacts”
Stable help portrays any contact arrangement which adjusts a known applied power and is steady regarding little bothers in the dealt with article's posture.

R. Antonova, S. Cruciani, C. Smith, and D. Kragic.
“Reinforcement learning for pivoting task”
We fostered a preparation method that permits us to utilize a straightforward custom test system to learn strategies powerful to the bungle of recreation versus robot.
D. Antotsiou, G. Garcia-Hernando, and T. Kim. 
“Task-oriented hand motion retargeting for dexterous manipulation imitation”
Human hand activities are very mind boggling, particularly when they include object control, basically because of the great dimensionality of the hand and the huge activity space that involves.

Y. Bai and C. K. Liu. 
“Dexterous manipulation using both palm and fingers”
The proposed method is exhibited on a reenacted automated hand controlling a wide scope of items with various calculation and actual properties.

5.SYSTEM ARCHITECTURE :
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6.EXISTING SYSTEM

A large number of these current machines, the significance of our work lies in the uniqueness of our execution. Beside actual plan, existing robots all shift in their product framework, peripherals, and equipment programming connection point. A few activities put accentuation on cutting edge programming to compensate for oversimplified equipment, while others center around framework movability or in general speed. The Mind Storm robot maker needed to configuration shading acknowledgment programming without any preparation since there was no prior program that worked for the reason.

7.DISADVANTAGE OF EXISTING SYSTEM:
There are a few sorts of engines that can be utilized in a robot framework, each with their benefits and weaknesses. An issue with wave drive is that it doesn't enroll the greatest force yield from the engine in light of the fact that just one stage is dynamic at some random time. Our issues with this plan is that each side of the 3D square would must have a camera to envision each side since there would be no flipping involved. The main issue with the plan of our solid shape is that main 3 countenances of the block can be pivoted without flipping the 3D square into another bearing.

8. PROPOSED METHODOLOGY 
While tackling a Rubik's solid shape there are numerous calculations that can be utilized to get a potential arrangement. This undertaking will contrast two calculations and various purposes and explore the impact it has on the energy utilization of the robot. The Purpose of this undertaking is to explore the impact the calculation decision might have on energy utilization of an actual robot. The motivation behind this technique is to put a shape in the right direction of a corner when it is in the predefined segment. It is utilized to totally tackle the principal face(Top) of the shape.

ADVANTAGE:
Actual plan choices, for example, extra engines or grippers will further develop the tackling speed by diminishing the times the solid shape should be reoriented preceding control. While physical and underlying model without a doubt assume a part in robot execution, the addressing rate and exactness are maybe generally significantly impacted by the product and programming. In spite of the fact that our objective for framework execution isn't to established a worldwide best, these plans appeal to us since they would permit us to effectively control each side of the solid shape without a paw or grasping gadget. Many factors like expense, intricacy, and execution will impact what sort of handling stage is fundamental for a robot.

CONCLUSION :

In this work, we present programmed area randomization (ADR), a strong calculation for sim2real move. We show that ADR prompts upgrades over recently settled baselines that utilization manual space randomization for both vision and control. We further show that ADR, when joined with our custom robot stage, permits us to effectively take care of a control issue of remarkable intricacy: address a Rubik's solid shape utilizing a genuine humanoid robot, the Shadow Dexterous Hand. By deliberately concentrating on the conduct of our learned arrangements, we track down obvious indicators of developing meta-learning. Approaches prepared with ADR can adjust at arrangement time to the actual reality, which it has never seen during preparing, by means of updates to their intermittent state.
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