How Biological Modeling Algorithms
Impact the Possibility of
Consciousness in their Animals



Biologically Inspired Computing?
1. Evolution of Life

2. Simple sets of rules

Ant Colony Optimization

hitp:/ien wikipedia.orgwlkiATt,_colony._optimization



Consciousness

- Chalmers
- Automaton-Theorists of the 1800’s
- Descartes

- Chinese Room



Why is it important?

1. Animal Rights ( and the
potential lack thereof )

2. Biological Modelling
advances -> potential Al
implications



|, for one, welcome our new robot overlords
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Descartes

1. The Soul

2. Biological Automata



Automaton-Theorists

1. Who they were
2. TH. Huxley

3. W.James




In

Out



Algorithms

1. BOIDS
2. Bee Foraging

3. Ant Exploration




Conclusion

We can model these animals using algorithms
Applying Morgan’s Canon suggests they are automata
Falls in line with Descartes’ idea of NHA’s

One of two conclusions to make
Since automata, no subjective experience => not conscious

Still create subjective experiences => consciousness in non-living beings in the future



Sources Cited

© o No

11.

12.
13.

Heppner, F. H. & Grenander, U. 1990. A stochastic nonlinear model for coordinated bird flocks. In: The Ubiquity of Chaos (Ed. by S. Krasner), pp.
233—238. Washington DC: American Association for the Advancement of Science.

Lebar Bajec, Iztok; Heppner, Frank H. (2009). "Organized flight in birds" (PDF). Animal Behaviour. pp. 777-789. doi:10.1016/j.anbehav.2009.07.007.
Parrish et al, Self-Organized Fish Schools: An Examination of Emergent Properties, http://faculty.washington.edu/random/Reprints/Parrishetal02.pdf
Deneubourg J. L., Aron S., Goss S., Pasteels J. M., The self-organising exploratory pattern of the Argentine ant. J. Insect Behav., 1990, 3, 159—168.
http://isites.harvard.edu/fs/docs/icb.topic1514669.files/papers/deneul989.pdf

Cox M. D., Myerscough M. R., A flexible model of foraging by a honey bee colony: The effects of individual behaviour on foraging success. J. Theor.
Biol., 2003, 223(2), 179-197.

Aristid Lindenmayer, "Mathematical models for cellular interaction in development." J. Theoret. Biology, 18:280—315, 1968.

Chalmers. David (1995). "Facing up to the problem of consciousness". Journal of Consciousness Studies. 2 (3): 200-219.

Descartes, Rene. Discourse on the Method for Rightly Conducting One's Reason and for Seeking Truth in the Sciences. France: n.p., 1667. Web.

Searle, John (1984), Minds, Brains and Science: The 1984 Reith Lectures, Harvard University Press, ISBN 0-674-57631-4 paperback: ISBN
0-674-57633-0.

Nagel, Thomas (1974). "What Is It Like to Be a Bat?". The Philosophical Review. 83 (4): 435—-450. doi:10.2307/2183914. JSTOR 2183914.

Animal consciousness: what matters and why Daniel Dennett

W. James (1879). "Are we automata?". Mind. 4: 1-22.

T. H. Huxley (1874). "On the hypothesis that animals are automata, and its history". The Fortnightly Review. 16 (253): 555-580.
Bibcode:1874Natur..10..362..



http://lrss.fri.uni-lj.si/people/ilbajec/papers/ilb_ab09.pdf
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1016%2Fj.anbehav.2009.07.007
http://faculty.washington.edu/random/Reprints/Parrishetal02.pdf
http://isites.harvard.edu/fs/docs/icb.topic1514669.files/papers/deneu1989.pdf
https://en.wikipedia.org/wiki/David_Chalmers
http://www.imprint.co.uk/chalmers.html
https://en.wikipedia.org/wiki/Journal_of_Consciousness_Studies
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0-674-57631-4
https://en.wikipedia.org/wiki/Special:BookSources/0674576330
https://en.wikipedia.org/wiki/Special:BookSources/0674576330
https://books.google.com/books?id=fBGPBRX3JsQC&pg=PA165
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.2307%2F2183914
https://en.wikipedia.org/wiki/JSTOR
https://www.jstor.org/stable/2183914
http://instruct.westvalley.edu/lafave/dennett_anim_csness.html
https://en.wikipedia.org/wiki/William_James
https://en.wikipedia.org/wiki/T._H._Huxley
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1874Natur..10..362.

