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Solution and System Specification



Cube State Detection

● Change color space to HSV
○ Color detection with different lighting

● Averaging of HSV in defined region
○ Hue, Saturation, & Value

● Classification of Color
○ Distance function

■ Lower & Upper bound of color
■ HSV values read from stream

● Map colors detected on cube side
○ Based on center piece color 



Cube State Detection Interface

● User places face of cube in region
○ Live color tracker for validation

● User presses spacebar to capture
○ Capture based on center piece

● Outputs cube string
○ User presses enter after all sides scanned
○ String in correct notation
○ Interfaces with both solvers



Software Design

● Written in Python
● Cube

○ String representation ➝ object
○ OOP implementation

■ Cube
■ Color
■ Cubie pieces
■ Move (types of rotations)

● Cubie piece linkages + 
identification
○ Corners
○ Edges



Solving Algorithm

● Cube object
○ String config input
○ Instantiate object
○ Identify cubie pieces and location

● Beginner's Method
○ Solve by layer
○ Pre-existing algorithms for each layer

● Output: solution string of moves to 
achieve fully solved state



Executing Solution: Core Hardware

● NEMA-17 Stepper motor
○ 200 steps/rev
○ 1 step = 1.8 degrees

● A4988 Stepper Driver
○ Operates from 8V-35V

● 24 Volt 5 Amp DC wall adapter
○ 6 motors at .35A = 2.1A
○ Upper limit of drivers

● Arduino Uno Rev3
○ 14 Digital I/O pins



Executing Solution: Setup



Executing Solution: Setup

● Robot housing
● Coupling arms
● 24 Volt 5 Amp Power Supply
● Breadboard
● Wires



Metrics and Validation

● Cube state detection
○ Live color tracking accuracy 

● Algorithm efficiency
○ Number of cube movements to solve the cube
○ Was a solution found?

● Stepper motor precision & timing
○ Verify correct movements are made for any given input
○ How fast to execute a solution string (Baseline 20 moves)

● Is the cube physically solved?
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