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Abstract

There are many pattern rhythms with various periods in the life system. Most of these
biological rhythms are generated and controlled by the nervous system. Moreover the
rhythm frequencies and the patterns are quickly changed in the sensory or motor system.

In this paper it is shown that the rhythms generated by the neural network, which was
proposed previously and consisted of many neural oscillators and sum-neurons, are con-
trolled by some external inputs and/or internal parameters. This corresponds to the kind

of the simulation for real biological phenomena.
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Fig. 1 A neural oscillator.
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Fig. 2  The neural network model for computer simulatios.
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¥Parameters: N=20, M=10, m,=6 (1), n,=4 (1), @ =0.62 (0.001)
B.=0.0001 (0.000001), B;=0.0055 (0.000005), ¥ =0.1
W,.=2.01 (0.0035), W,;=0.001, W,,=1.1 (0.0015)
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Fig. 3(a) A low frequency rhythm generated by the neural model.
N=20,M=10,mo=6 (1),n0 =4 (1), «=0.62 (0.001)
Be =0.0001 (0.000001), Bi = 0.0055 (0.00005),
7=0.1, W, = 2.01 (0.0035), Wei = 1.0 (0.001), Wie = 1.1 (0.0015)
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Fig. 3(b)  Three external inputs exist.: (L=3 [0SC—5, —10, —15],
S0=0.015)
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Fig. 4 Change in the case of input number perturbation.
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Fig. 5 Change in the case of input magnitude perturbation.
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Fig. 6 Internal parameters change: a oscillator stops at the arrow mark.
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Fig. 7 Internal parameters change: two connections are destroyed.
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Fig. 8 Internal parameters change: two feedback connections are destroyed.
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Fig. 9 Internal parameters change: four connections are destroyed.
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Fig. 10  All internal parameters are changed:
(Wee1=0.0, @s.10, =0.0, B10.15=0.0)
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Fig. 11 A external exists and internal parameters are changed:
(L=1, So=0.015 [0SC-5} Wee.1=0.0, @510=0.0, B1015=0.0)
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Fig. 12 Beat phenomenon.
(@ =0.62 [0.003], Wie = 1.0 [0.002], Wei = 1.1 [0.002])

[a =0.62 (0.003), W, = 1.0 (0.002), W,; = 1.1 (0.002)]
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Fig. 13 The case of a revival neural oscillator.
(Wee,1=2'01)
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Fig. 14  The case of two revival internal parameters.
(a 1‘1:0.62, 510'15:0.0001)
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Fig. 15 The case of three removed external inputs.
(So=0.0 [0SC-5, 10, 15])
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