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Generation Chaos by Neural Network’s Coefficient Change

Takashi Tomono∗ Yuya Ito∗ Mamoru Minami∗ Akira Yanou ∗ ∗Okayama University

Abstract: To make fish-catching robot’s intelligent than fishes, method that goes beyond the fishes’ adapting
intelligence would be required. Here we propose a chaos-generator comprising Neural-Network-Differential-Equation
(NNDE) as many as possible that can yield different kind of chaos. Moreover, we explore a relation between Lyapunov
number and chaos generated by a variety of NNDE s coefficient.
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Fig.1 Fish Catching system (PA10)
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ṗ(t) = f(p(t)). (1)

p(t) = [p1(t), p2(t), p3(t)]T
N.N.

Fig.2.

Fig.2 Block diagram of Chaos Generation

3.

λ = lim
N→∞

1
N

N−1∑

i=0

log |f ′(xi)| (2)

λ > 0



Fig.3 Gene of GA
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Fig.4 Lyapunov number λ1

4.

Fig.2. GA
N.N.

L
L = [λ1, λ2, λ3]T

GA
GA

g = k1 · λ1 − k2 · |λ2| − k3 · λ3. (3)
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N.N. q = [q1, q2, . . . , qn]T
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NNDE
03 Fig.5.
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λ1 > 0

Fig.5 Generated
chaos trajectory 03

Fig.6
New Generated chaos
trajectory
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