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n-dimensional encoding by SN P systems with multiple channels
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Use SN P systems with multiple channels to encode information from an n-dimensonal source
(images, RGB, n-valued functions, ...)

An idea based on the previous works:

* Families of Languages Associated with SN P Systems: Preliminary Ideas, Open Problems. Gh. Paun, José M. Sempere. Bulletin of
The International Membrane Computing Society, Number 2, pp 161-164. 2016.

* Families of Languages Encoded by SN P Systems. José M. Sempere. In 18th International Conference on Membrane Computing
(CMC 2017) (Bradford, UK). Marian Gheorghe, Grzegorz Rozenberg, Arto Salomaa, Claudio Zandron (eds.), LNCS Vol.10725, pp
262-269, Springer. 2018.

* Spiking neural P systems with multiple channels. H. Peng, J. Yang, J. Wang, T. Wang, Z. Sun, X. Song, X. Luo, X. Huang. Neural
Netwqorks 95, pp 66-71. 2017.
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Basics of SN P systems
I1 = (0,040, ..,0,,Syn, in, out)
For every halting computation the spike

train is a binary string that belongs to the
language generated by the system
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Encoding the spike train: The bounded case
Let B={0,1} W = wiw; ..w, € {0,1}"

JfW=W1W; Wy 0F

t = min{n > 0: |w0!| is a multiple of k}
Di.. Bk — Vk

Ly, (I = {@r (k") : w € Ly(I1)} = L (IT)

F(IT) = {L,(M): k > 1}
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Encoding the spike train: The bounded case
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Basics of SN P systems with multiple channels (Peng et al. 2017)

I1 = (0,040, ..,0,,Syn, in, out)
0 = {a} Ch=1{1,2,..,1}

2

o; = (ni, R;)
—>
S 2N N
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out K /
1 syn € mxmxP (1) Two neurons can be connected through more

than one channel (i.e. (1, out, {1,2}))
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Encoding the spike trains: The bounded case
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Application I: RGB encoding
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Application II: 3D clustering
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Application lll: ¢ connections to virus machines ?

L. Valencia, M.J. Pérez-liménez, X. Chen, B. Wang, X. Zheng. Basic virus machines. In J.M. Sempere and C. Zandron (eds)
Proceedings of the 16th International Conference on Membrane Computing (CMC16), 17-21 August, 2015, Valencia, Spain,
pp. 323-342.

© M. Pérez-Jiménez et al. )
@ Two kind of channels: channels for behavior
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The network case: A cascading encoder
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Work in progress

* SN P with multiple channels encode information as it happens in the living
brain (there are different channels in the synaptic connections).

* The system modulates the information by taking an external parameter

(the k value in the bounded case) that shows a kind of plasticity in the
system.

The following topics arise

 The decoding problem: From any (encoded) spike train, obtain
different binary spike trains in a multidimensional space.
* A characterization of ¢y,






