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A Study on Generation of Quadruped Locomotion Pattern Considering Burst Firing
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Abstract:There are two basic conditions with burst firing phenomena: a firing condition in which impulses are produced and a
non-firing condition in which an impulse is not produced at all. It is reported that the burst firing phenomena can be observed in
neural networks and neurons.

In this paper, we investigate low frequency implementation of the pulse-type hardware CPG models considering the burst firing

by the HSPICE. As a result, we show that the proposed CPG model with burst firing phenomena is able to generate quadruped

locomotion pattern by low frequency.
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(b)Excitatory synapse model (c)Inhibitory synapse model
Fig.1. Pulse-type hardware neuron model
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E: excitatory cell

O: excitatory synapse
1 : inhibitory cell

@: inhibitory synapse

(a)A schematic diagram of (b) A schematic diagram
the coupled oscillator of the CPG model

Fig.2. A construction of the pulse-type hardware CPG model
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Fig.3. Relative phase difference of a quadruped
locomotion patterns with a typical example.

4 ITH TG — AR % P-HCPGM D51
FRO—PlZr~d . FEIHRE G5 &Ml sZ A
HAaEHAEL, MAHORBEET 2WHEE & 72 5.
k= 2 —e 2L —TFEET D L, BAL—T%
BOWHATHHNETIREN T 5 X 512720, (iAHZED
HEEAS ATRE C o 2[RI T walk &£ D A5 GHERL T,
OARXARZES 1807 T2 LF-RF [, LH-RH [#]%
AR ET 5. £72, ALIILF, RH, RF, LH ®
JIET90° ArAHZEZA LTV 2208, BEMH =2 —m
XHE T VIA LA A AR & S 2 & BB M A
PSRRI 5 720,  FEIRNADNETT 1] CHIFIMERS &9
%, Fiz, HfIERIAD = T C, & BRI
EKoa T o C a2 bS5 & BRIz
— A REKRD LD RO,

Fig.4. A schematic diagram CPG generates quadruped
locomotion pattern
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