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A Study on Integration of Neuromorphic Circuits for Rat-Type Robots
Mimicking Muscle-Driven Motion Using Receptor Cell Models
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Abstract: The authors are developing a rat-type robot that does not require digital control. The rat-type robot employs an analog
electronic circuit model that mimics the functions of the nervous system to control artificial muscle wires attached to its legs. These
wires contract and extend when an electric current is applied, enabling control of the robot's walking motion. In this paper, we

designed and simulated a neuromorphic circuit incorporating a receptor cell model capable of sensing external stimuli. The

simulation results demonstrate that the receptor cell model controls burst oscillation in the circuit.

1. 13CIT

BUE, TRy MIHEEEOMBLKESL T
DORBTEEE Ok % IIEENEIRF SN TS, LL,
BUROABATE AR v MIHIH S 2T A EMETHDH Z &
D5, By NORAULRE L 72> T, — 5T,
AEWNIATT 2 BRICHEME RS ROIE L 2 2 &
T, BRI Ko TR — U B4R LTS EE X
LTS, L, EMOBITERD A T =X L
FEL I ST,

Tz ix, EMOMRROTT V2T 0 /BRI
TR L, (ER LR A A ORI A2 B L e R
v MIE#ETH5HE T, LVAEMTEWERE TS50k
v MAMERITE D LB X2, IcTHhx L, EWOrhR
FROBEEER B L7 a7 EhEsEa Ry Mo
L, BEREERTHUEHBITER Y SOOI
LTWg. B, BECHEBRLEEAE YL
NWOIERE S &I, BEMEZIIR CTBAAEOERS FE
B L7, L»L, ZoulRy MIT 7 Fax—XIZH
—ARE—FEFEHLTEY, HHT7-0IcT &0
FEE2MEET 5D, 22T, BEKRA LT a 7EE
DOHTEMET Ry FOFEREZAME L, ATHA
TAYEBHLI-XAIBa Ry hOFEZED TV
5.

AR SCC U, A A D I S Bl 2 Al L TR & AR
27y MioRy MIE#ET 2, SAEMET VA
EHLlc=a—mELT 4 v VHEBRIKOV I 2 L —
Va URERME LN o®mET 5.

2. ZJy MRy b
Figurel (27 v MillaRy MO Z RS, Z v MY

2Ry OB IIIRGEA S TER L A LH
WU A VEEH LTS, NLHRY A Y IXETINEL
IZE > THIRO LS ITfET 5. ZoMEEEZFIHL,
BRT D=2 —mENT 4 v 7 EEP DO INTET
TALIHA YT A Y % (i S & O A BRE S5 2 &
NTED.

3. =a—uELT 4 v /EK

Figure2 |27 v Mo Ry MIBITFDHEHO 150
HEEETAT-OD =2 —aFNT 4 v 7 B ERT.
Figure2 @ Cri, Cai, Cuet, Cunt ITZZILEILHIBEDHAT,
FBEOMES, RiBOES, EBROEHICHIE L T\,
Za—wEAT ¢y 7B, ARREET L & B
VT T RETI, BRI & BB ST RET L
WX > TSN TE Y, Figure2 ® X 9 12K Bl 250
HEDED Z LI L 5T, 4 DOHIBAE T IV Crt, Cart,
Cuet, Cunt DNAIZRIESED Z ERFIHEIC/2D.

Figure 1. Rat-type robot
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Figure 2. Models of neuromorphic
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Figure 3. A neuromorphic circuit equipped with a receptor

cell model corresponding to one leg of a rat-type robot
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Figure 4. Simulation results of neuromorphic circuits

incorporating receptor cell models
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