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Expectation
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Reality
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Reality
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Security by nature

Literature review

Data analysis

Adaptation

1. Presentation

Presentation / Writing
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What biomimicry literature is available?



What biomimicry literature is available?

Literature review
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Process

112 publications and 23 features per publication collected

title| origins| submission target | first author | country | Publication 
type | university | publication date

Meta

Computer science

solution type | stability | reliability | efficiency gain | field | optimization for |
optimized group | implementation available

Nature

source model | domain | habitat | lifespan (years) | social | pack size | individual size 07
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Submission targets

62% journals

38% workshops or conferences

Publishers

54% Elsevier

21% IEEE

8% Springer

17% small local or online publisher

Observations - Venues
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Observations - Publication date
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17% China

12% both Iran and India

7% Turkey

5% UK

Observations - Origins
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What are characteristics of the 

proposed algorithms?
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What are characteristics of the 

proposed algorithms?

Data analysis
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Findings - Efficiency gain
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Pack size # Individuals

small 1 to 10

medium 10 to 25

large 25 to 100

very large > 100

Findings - Habitat and pack size
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Finding - Source models
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Finding - Top 3 models
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Finding - Pack size and CS fields

Pack size # Individuals

small 1 to 10

medium 10 to 25

large 25 to 100

very large > 100
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Can we generalize a specialized 
algorithm, and what are the gains?
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Can we generalize a specialized 
algorithm, and what are the gains?

Adaptation
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DOI:

https://doi.org/10.1016/j.asoc.2019.105627
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https://doi.org/10.1016/j.asoc.2019.105627


DOI:

https://doi.org/10.1016/j.asoc.2019.105627
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https://doi.org/10.1016/j.asoc.2019.105627


Their algorithm

Hybrid genetic algorithm with gravity support

„Uses a genetic algorithm followed by a gravitational one.”
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Clustering of pixels on a canvas

Can be adjusted to cluster other structures

Granularity of solution can be set

Program flow and code available

Could be used as a template for other applications

Our generic adaptation
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Comparison
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HGGSA algorithm GA algorithm

Convergence
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Test Setup

Board size 800x600 pixels

#Points 20’000

Gravity constant 2

Center of mass (400, 300)



Conclusion

This field is small but still alive.

Air and land habits are more explored than water and intestines.

Generalization is lacking.

Specialized algorithms can be easily adapted to different scenarios.
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Future Work
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There is a lot of “void” ...
Many different models solve the same problem.
15 million different species exist on earth.

Combinations and adaptations are worth being explored ...
Research indicates large gains.



Summary
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