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A self tuning mechanism for the parameters of a neural Oscillator
*Seiichi MIYAKOSHI (Electrotechnical Laboratory(ETL)),
Gentaro TAGA (The University of Tokyo) and Yasuo KUNITYOSHI (ETL)

Abstract — We propose the method of parameter tuning for a neural oscillator. Because of using entrainment
charactaristics of a neural oscillator, the tuning mechanism became simple. The tuning mechanism makes
on-line fitting of the output wave of the neural oscillator to a wide variety of sinusoidal input waves. We also
connected the adaptive(tuning) neural oscillator to a simple model in a dynamical physical simulator, and
ceirtify the effectivity of the adaptive neural oscillator comparing with both of the parameter fixed sinusoidal

oscillator and neural oscillator.
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0 1: An adaptive neural element

and entrainment of a neural os-
cillator.
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nry = —a— Bf(v1) =7 f(@2) + b(uo + up Y1)
Tt = —v 4 f(x) (2)
ndy = —wy — Bf(v2) — (1) + b(uo + up2)3)
Tty = —vs+ f() (4)

y = cf(xr)+cf(z2) (5)
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0 2: A Quad Elements neural oscil-
lator.
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dj = sgn(8y)(sgn(bu) — sgn(by)) (6)
00006,000000 (wy)00004,000000
(yOOODsgnOOD(7)0D000000000

sgn(z) = {=1|(z <0),0|(z = 0),1](0 < 2)}  (7)
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0 3 : Following to a lower frequency
sinusoidal input by parameter
tuning.
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0 1 : The time table of the input si-
nusoidal wave.
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0 4 : Following to various kinds of
frequency, amplitude and phase
sinusoidal input by parameter
tuning.
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0 5 : The pendulum oscillation by a
sinusoidal oscillator
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O 6 : The oscillation of the short
pendulum by the fixed and

adapted parameter neural os-
cillator
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O 7 : The input torque
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0O 8 : The oscillation of the limitted
swing range pendulum by the

fixed and adapted parameter
neural oscillator
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O 9 : The acceleration
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0 10 : The input torque
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