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Development of Hexapod Robot Imitating Insect Skeletal Muscle
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Abstract: In robot development, various biological features are imitated and applied to robots. Typical actuators commonly used at

that time are electromagnetic actuators, hydraulic / pneumatic actuators, and piezoelectric actuators. In recent years, the requirements

for actuators have diversified, and the realization of movements that could not be reproduced before has an important meaning in
robot development. In this paper, we designed a Hexapod robot that imitates the structure of insect skeletal muscles using HNN and
SMA. In the future, we will develop robots that make use of the features of SMA and make robots smaller and move more like

creatures.

1. IZL®IZ
7Ry MR TR A A ORED B S hva R
v MUSHENR TS, ZOBIC AV ST
WHREN T IV Faxz—2 L0 zIE, EWT 7T =
%, WE - ZBET I Faxz—F, EET IV TFaxT
—ZTHHY. INOEDOT I F az—XTEC T A R
IR S TEEMEDO AR AIRECH H. —JF, EWITEME
A ZER T 5. ORI Z O b O DM i
T5HZ L THfAEN L, TRAREE A ERLTND
I, 77 F axz—2 T HERITZHEL, ek
TIEHBLTE R o B X OEHD, vnh vy MAFIZ
BOWTHBEREKREZFFOEVWR D, £ THRAITHA
DEHER O TR SN TS Z b, VAT
L2EMEEZBRH L, ZOfRBEDOREZ I 22 o7
TAVIZIIFHFAEFE L7 AN THRY A ¥ (SMA) %
FAWT, BiRIC L > CRfiZE0T A =X L5 HH
#é’&?@%@iﬁﬁi%ﬁ%%@ﬁﬁ%ﬁ%&b
. KX TCIIREROMAMEDOHEAL BN E L, 7
77‘13:—5 SMA ZHW\WAZ &, LA
W IR Y N OREREHEIT T O THET 5.

2. BHOfWEE L Z DI

PN VIR & SRR O 2 SOFEEN B 5. B

SRR D B D FHAC, IR IR 720,
EETi,W%%%awfifmwﬁﬂ@&%kwﬁ
Fenids 217, FHEEM OB B ARG RO I AREH
EEND. OFEY, B ROME O A OULHEThRE
ORI L < 21x, FHEEMW OEH& & FEARRITIZIR
—Th D, BIEMHIIKE R &M HND.
JRAHIZEAE O BN HONWT I, Hide = & TR
DAY D X D272 > T 5. fHIEE O CHANC &,

fite & BAEIAMBONS . AR 2 323, A
BTS2 LT TERVWOT, JEf &AW
FEHRIC@I< = & CHEgio T HE LaMThh s W

Figurel (Z EL R ODHI D A 2 Biflie U 7= i » b FEhfE
OREGEF X 257, SMA XA IES), | TES)TZ
NENEIT 2 X OBE T2 2 & T 2 - JE
fih & FEL L7z,

N
%%; ~

Figure 1. Structure designs that imitate the
vertical movement and the longitudinal
movement of an insect leg
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Figure 2.Insect robot body structure
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Figure 3.Insect robot leg structure

(ZEREF LT OB 2 7R3, S—Y X7 2 Th Y,
Figure3(A)? Part2 & Part4, Part5 & Part6 (% 7L Z LA
U= TH 5. Part3 & Part?7 DINZIEIN— P
FTOMMHOEAE L TWT, Lk b/hSW oz
W92 LT, SMA OILETHE CHIZSEMEL S>> ")
ITHIRDM S KO g L e o TS SHRUME L
TV TrR Yy FO/MUER LT E 92 TO
PRI C e  FEE TGN L, BAEL
3= 2mm TH— L7=. Figure3(B)IZ-x L7l EhfE
FELO B TEENC L DR/ E 285 <Tod, wE)
ICHIRDM <AEIE T E T OB ZIA 5 K 98%EHL

7=

4. BHRARKSESTEAR Y SO
FEFRIZ4 [\ 3DCAD % IV Takat Lz AR > o
% Figure 4 (27777

Figure 4.Legs of a Hexapod robot imitating
insect skeletal muscle structure

FiEES TRE

® SMA o O
Joint > L= |
@® Joints with k] . &/ . '
limited range of = &
motion "
(A) side view
[
(B) top view

Figure5.Legs ofa hexapod robot imitating insect
skeletal muscl structure top and side views
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