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es1. Introduction

2. What exactly is the contribution ? 

3. Why does the result qualify as being human-competitive ?

4. Conclusion:

Why is this the "best" entry in comparison to others ?

5. HuGO! “live”
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1. Introduction

Satisfies regulation „D“ of the humies award:

• D: The result is publishable in its own right as a new scientific result.
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www.youtube.com
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Cube Competition

1. Introduction

Satisfies regulation „E“ of the humies award:
• E: ….equal or better than the most recent human-created .. a long-standing problem

for which there has been a succession of increasingly better human-created solutions.
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Contestants of cube competition use particular „human“ strategies to

solve the cube

• Idea:

Take human strategies and incorporate them into an evolutionary approach.

Use group theoretical background to reduce complexity.    

• Result:

A more powerful evolutionary algorithm adapting human strategies

and incorporating exact approaches.

Symbiotic Intelligence

Foundation

1. Introduction
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Contestants of cube competition use particular „human“ strategies to

solve the cube

• Idea:

Take human strategies and incorporate them into an evolutionary approach

Use group theoretical background to reduce complexity

• Result:

A more powerful evolutionary algorithm adapting human strategies

and incorporating exact approaches.

Symbiotic Intelligence

Double Loop: Incorporating Human Strategy and Exact Approach

1. Introduction
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• HuGO!: Human strategy based Genetic Optimizer

5 1 8 16 11 3 13 0 4 1 12 1 14 10

gene allele

individual (chromosome)
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F 0 F2 6 F’ 12
U 1 U2 7 U’ 13
R 2 R2 8 R’ 14
B 3 B2 9 B’ 15
D 4 D2 10 D’ 16
L 5 L2 11 L’ 17

Clockwise quarter turns Half turns Counter-clockwise quarter turns

Exemplary application

2. HUGO Principles
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Double Improved ES 

2. HUGO Principles
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© Royce B. McClure

www.youtube.com

Qualification for Humies

2. HuGO! Principles
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Qualification for Humies: Total Number of Moves

2. HuGO! Principles
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Qualification for Humies: Time Consumption

2. HuGO! Principles
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Benchmark of the „Double Improved“ ES 

2. HuGO Principles
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• A: The result would qualify today as a patentable new invention. 

• B: The result is better than a result published in a reviewed scientific journal.

• D: The result is publishable in its own right as a new scientific result.

• E: The result is equal to or better than the most recent human-created

solution to a long-standing problem for which there has been a succession

of increasingly better human-created solutions.

3. Qualification for Humies

15
Humies Regulations 
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• F: The result is equal to or better than a result that was considered an

achievement in its field at the time it was first discovered.

• G: The result solves a problem of indisputable difficulty in its field.

• H: The result holds its own competition involving human contestants.

3. Qualification for Humies
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Humies requirements
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Fewest moves challenge

Optimal solution

Human best solution

Human average 
solution
HuGO! Total turns

#187: B F2 D2 L B2 D' L B R2 U' B' F' L B2 L' R B' U2 F B' R D R' D' F' L D' U L' 

#188: D L' R D' U R F D2 R L' F2 B2 L' U' F2 D U B U B' L2 F U R U2 L' B2 U F' D'

#195: F R' F2 L' D' R' D' R F' L2 R' B2 L2 R' F2 U' D' R' D R F' B2 D B2 F' L2 R2 U' B' D2

#206: D' F2 B' L R' U F U' D2 B R2 L2 D' B2 F R2 L2 D U2 B2 L2 D R D2 U L D R2 U' R' 

#210: L' F L B' L' B' R' L' D' R L B2 R' D2 F2 R' D2 B R' L D' R2 U B' U' B R L' B2 L' 

#219: D' L2 R' F' R B2 R2 F B' R D2 R D B' L' R U2 D L' R2 U D B L' F L2 U D B2 L

3. Qualification for Humies
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HuGO! competes: HuGO!-Human Competition
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Main Conclusion: Facts 
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Main Conclusion: Facts 
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Main Conclusion: Existing Exact Algorithm
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The „Cube Generator Group“
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State Complexity Reduction by Phase Transition
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State Complexity Reduction by Evolutionary Phase Transition



PD Dr. habil Markus Borschbach 4. Comparison to others

24
Main Conclusion:Contribution is the Evolutionary Phase Transition
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In the work we filed for the award, the evolution of a human problem-solving

strategy that has been proven successful in many human competitions and the

incorporating of an exact algorithm is considered, . 

• Therefore, the approach qualifies for a new research direction within

Evolutionary Computation, which is determined and inspired by human achievements.

• We understand this to be the major goal of the “HUMIES” AWARDS FOR HUMAN-

COMPETITIVE RESULTS.

4. Comparison to others

25
Major Goal of Humies Award
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• This entry does not apply its considerable power to

an existential problem, as others might.  

• Nor does it present a grand social or medical

improvement, which would be highly desirable.

• Although – to be fair – it solves a problem that has

irked millions of people since the late 1970s!

4. Comparison to others

26
Main Conclusion: What is different ? 
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Main Conclusion: What is different ? 

In fact, this entry goes further than that, by 

1. supplying solution on a meta-level and 

2. building a background for any of those 

applications  

In fact, this entry goes further than that, by 

1. supplying a solution on a meta-level and 

2. building a background for any of those 

applications!  
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Impression 

5. HUGO! live

28


