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Implementation of Neuromorphic Circuit on Quadruped Robot Imitating Horse Skelton
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Abstract: A quadruped animals switches its gait according to the moving speed. The gait is known that the gait is generated by the

lower nervous system rather than the upper center like the cerebrum. So far, we have developed a robot system with neuromorphic

circuits that imitates the functions of the nervous system in a limited way. A neuromorphic circuit is a circuit in which the period of an

output pulse changes according to an applied control voltage. In this paper, we report the development of a quadruped robot

implemented a robot system with neuromorphic circuit with a scaled-down body structure based on the scales of a typical horse body

as quadruped animals.
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Limb Length:51.99%
Chest width:31.89% . Lengt109.73%

Body height percentage of Active racehorse

Chest width:130mm | | Limb Length:212mm

Height:408mm

Size of quadruped robot

Figurel. Horse percentage and dimensions of

quadruped walking robot

1: BREL -BE@ED - K 2 AR - 250 - K% 3 - A REET - Be(f) - k5 4 - BRET - #B8 -

687



SHTEE HAKRFHEIFEH FiM#ERTRE

v FORGHIEH LB ORI RE & WEATe Ry b
OHEETRT. BEOBITEHFT 2 LT, EEORE
BOEREZ E R LIRS Tr AR y REERLL
TVWREIICATF—AF T LINESITER Y FER
L7z, 77 F a2z —HIZiE—ARE—F KRS-2542
HV ZEH L7z, ZEALo~HEE, WEATr R Y hod
Mamgss oy O ~HEZ FAE, BORRME LR CIc/2 5 &
INCFEFEH LT, BOHKRIZZ < OB LRI L T
L, —RERoTEIK EARELEITEL L. H
ITRFICEHEE R 2 R TR &, WABHDO KR E 1nky
& UC, RIS & EEAET & TRl & # “< o5
TRIDWVE D HERLZ U L7=.  Figure2 (2B L7z

AT R Y NeoRd. BHREIISEEIC 3 Eimki)
Teth—ARE—F 2R LZEfioR L LT, Bl
WZITES B 20 572, R B ==
—E—7 4 v ZRIRIERE, P—RE—F OFE
Za—nE—7 4y ZERICAN T HEEEREBZ
moy~vArsaary ha—J7 L

3. HBEAERRA T =K L

Figure3 [ZVU R TRA Y MIEH LT, =a—8%F
—7 4 v 7B ERT. F£72, Figure4d |Z==2—8%F
—7 4y 7 EIEPE T 5NV AO— % Rm T
—BE—7 4 v 7 BRIV ROE F%&ﬁ?é@
BT, YFFAMEa ha—/LVEEICSE, 2L A
IR RS 2%, MEBTrR Y FOBKIT~A 71
ayvha—J7n s 7 A LEHOBE 2 KRS E
HZ LK THERLE. A 7uay ba—F 3%
—RNE—FICHENE S ERXY, —a—mE—T 4V
MIFE D )79V A fIC BARA FE E TRUNIEEE 4 5.
Fio, ENENOIZHED > TWBENIE T
TAfEA Y hr— VEEEZEESEDH T E T/ ULA
AN L —RE— % OBREhHEE 2 2L S8 5.

4. F&o

Za—rE—T 4y 7EEKICKSMESATEAR Y |k
OFIES AT L2 FAWT, MWREATEM & L TREM
REOHERORRYEZ b LD B 2B L 7= 2
BT Ry NERR L. S%IIBER LU ESR Te
fyh@*ﬁ%%%ﬁ’&w F5 & [RRR DT DA AL
RBREACD FTRE DR 2R 272 9 .

Figure2. Constructed quadruped robot system
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Figure4. Example of output waveform

5. BEIHK

[1] Dai Owaki, Akio Ishiguro : “A Quadruped Robot
Exhibiting Spontaneous Gait Transitions from Walking t
o Trotting to Galloping”, Scientific Reports, 2017.

[2] T.Graham Brown :
t of Progression in the Mammal”, Proceedings of the
Royal Society B, Volume 84, Issue 572, pp.308-319, 1
911.

[3] Yuki Takei, Katsuyuki Morishita, Riku Tazawa, Min

ami Kaneko, Fumio Uchikoba, Ken Saito :

“The Intrinsic Factors in the Ac

“Developme
nt of Quadruped Robot Generating Animal-like Gaits U
tilizing independent Neuro-Circuits”, The 32" Workshop
on Circuits Systems in Kitasenjyu, 2019.

688



