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A Study on Transition of Quadruped Locomotion by CPG model

Considering Frequency Entrainment Phenomena
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Abstract: It is known that locomotion such as walking by a living organism is generated and transited by CPG (Central Pattern
Generator) in the central nervous system. In CPG, generating quadruped locomotion, there is a property to synchronize
self-excitation vibration to a signal from the outside called " Frequency Entrainment ". In addition, a walking robot is poor for
at adapting to disturbance and autonomous adaptation for unpredictable phenomena. Transition of quadruped locomotion
pattern is necessary for the control of the CPG model.

In this paper, we study the trandition of quadruped locomotion by CPG model considering frequency entrainment
phenomena. As a result , it is shown that transition of locomotion patterns are possible by controlling synchronization pattern

focusing frequency entrainment of the CPG model.

1. F£ANE

AR D TR 72 R BInEmh | TR Z 35 1T D CPG LT
ToAEgHEsh s ZEnmbhnTtnal CPG
VAR D REGE Ie A 1A 520F, Wifke7a U X A
WERESHBE. E£72, CPG IR OMAA D
HIC R ORI, MRRIREN 121, (51 &A% LI
IEN DN B 52 BV IREI A IE 512 B ibiRE)
ZEFRASETCOEERH B8 —J, BfraR v M,
SNELR OV L CUORW GRS 5 BRI Z
LWz bl 5 CPG £ /U, ATHEEC
LT E— o OBAT A FIREICT Dl LEE T o
2.
AFLTIE, EICFHADIRE LT, 7V AN— R
v =7 CPG E7/ULLF, P-HCPGM &H&3)% Huy,
FIEIABBILAZRE LT, RS2 — o OfliEEIT,
HATRE = DBATIZONT Y I 2 b—v 3 28 Y
BRI ZAT > 1D THET 5.
2. K

1 12, P-HCPGM DOk ~7 . [ ()i,
P-HCPGM DAEEARFFRICHN SV AT AN— Ry =7
BUAEHIH] = = — 1 L5 e LWL, EL &R OB
KMThD. FKObNE, EAFH S ORI E U750
AN K0 [~ 2 — o ZHiliEd 2% P-HCPGM 4k
MTHsb. KET/L 4 50 EL=1234)% AV, %
EI O RRASES R 2 il o 7" 2 L O A
HAMHRE S S 74k L L7z, EL~EL, O &EZ2n<
AURLEN) D/ RIT(LF), A RiERF), £A%ERH),

-
(-

EHBEOH)OB X Ih S 72, £72, £ EHIAIT
% EREHH S B ORI une] 234) % BUEN: S 7 2 %%
T DINBATNCKIE S, N LDT 4 — KXy 7
155 F=1 234 JHES 7 AT T HIMTATINC
KSEET-. 77, RO CPG EF /ML, BEN ==
— 2 LM 2 — 1 L R ETREA LT RS
TOREERNBRY, Zb% 4 SHAEICHES LT
5728, N=4 O NHRMZ/HLZ LN TE 5.

2 \ZWUEB ORFEH 22T/ 3B — o DB L D
FEHAREE 7R, CPG 1L, EAZHARD S OEFgIHIA

e

F,
E :excitatory cell  I:inhibitory cell u
QO: excitatow @: inhibitory U, : stimuli from central nervous system
connection connection F, : Feedback signal of extensor
(a) A schematic diagram of (b) A schematic diagram of
the coupled oscillator. the CPG model.

Fig 1. A construction of the pulse-type hardware CPG model.
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Fig 2. Relative phase difference of a quadruped
locomotion patterns with a typical example.
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Fig 3. Schematic diagram of transited locomotion pattern.
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Fig 4. Transited locomotion pattern. (walk~pace)
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Fig 5. Continuation locomotion pattern. (walk)
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