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Bio-mimetic designed robot has been
catching people’s imagination for centuries.
People have always wondered how could the
cockroach survive the mass destruction that
killed all the dinosaurs. People have also
admired the ability of the cockroach to climb
into rubbles and tunnels without getting hurt.
This ability would be very helpful during the
hazard recovery action. This subproject works
with two other projects to build a bio-mimetic
insect.  This subproject will take charge of
actually fabricate the robot payload. The payload
will include the communication gear and the

sensory system from subproject I, and the brain
and cerebellum from subproject Ill. This
subproject analyzes the different gait that is used
by insect. By investigating the different insect
lag design and comparing their effectiveness, we
select the appropriate gait and leg design for the
bio-mimetic insect. For the lag portion, this
project will look into the means for generating
large stroke with relatively large force. We are
currently using shape memory alloy as the
actuator, and discuss the characteristics of the
shape memory alloy. We also design the
actuation mechanism, and establish the
characteristics of the actuator. This will also
serve as a reference to the other subprojects.



- N3

w

WHER S FLIRFRED A PR
B o 93] ehir A B> ARSI
PP o HEREL AR SERS R o F]
B grE A dbe e (R ) BdoGfEiEE 3R
R 2) F endfedy 2 2 dc b 3nv 4 B i § 50
FHBRR A o AT U P Y 4 el
B R T A AR A o e B A R
TANAE TR TREFE LG AAE
D A4V 3 d R LG oy DR AR R
Ay TR AR RIBEEHEL > AEF X
H AT P

e 5?:5—‘-"{ i‘\m’k}_ﬂ‘b °

~F B h
A3l peahieim AP B
e giv s i AT g R
*i%%F*#4&ﬁ§§%¥§
B i ens ‘
Bo FESENEFZIERYL o AFFHE
BERBFRHEN LS %’ﬁd NN SN RN O
ﬁf;\‘gﬁ ﬁfv-" , )rta,l_i L %—‘J.ﬂ]fé # Eﬁg“ﬁ%’v'}b
BHE 0 A R BRI E b R D D 0P
1o OB A 4R S il et o $

ST LT R S
?J’E‘éo
B St

HER KFPAPEA-L L - BERM

SHTL IR 0 R AR L PS8
oA RRPF LD ST 2 LB E A
VT B B G g FOHCTE BN ee[1,6,8]
B0 & B he[234] E BB R A S RO A
FUdf o 4o[5] o A AT A 4 KRS G R B4
EHTAEARE o Ao B o< A
AEFAMBAM] N 25 ERE 0 4o[1,6]

we ¥

—=\

S F o * A F R & E (thermal bimorph
actuator) » 4c[7] > & IPMC(lonic Polymer Metal
Composite) sz &> B [8] » 2 2 & * A ki b £
BB F i 2 o 4of3] -

. \pi‘ﬂs

Lo S BRI A e iE Bt 8y o AT 2
FHAEN S RS BA B AT A B4
R TR F o R S ) P

) jx__,_—u-é apéz,g’% uﬂ/;P: C.%r, $ Pé?{
g SRE X R q}ff’%%ﬁ;r EF U RIE
BREE 0 F R ot eHk

A 7 “;"»"T’ﬂﬂ’ 4

& @HEPBRLIPT 0 H 5T o A F Y
R e £ BRI AR
NFRE RS EE PR FEHE TR

ﬁ”:ﬁrfﬁ %ﬁ & f’? ’,“} At /? q’é‘ °

A

(=) > EBFL2H B AT

i R - RSRCALENR N AR L TN
TR T A e AT T B Ao 1T
oo BREFAPHENABE RS LB EFAL R
A 0 Aol 2 i 0 3o [RIBl & T % E W
I N N L o B T
kRl TR BEBEAABREALE
RSB AApaRes Syre pr g @ o
RlE s g% ad LaFyriddem & 2 § 7] enif
OB 2 w2 C b SR AR EA S
23 REEA D GO o AP R A
FTREA T - BRR ApAS A L YP T Rk e

[EREA

A

Sf W
= F'*
T

oW RS

4
A~

sl

S o



1
X |
i
1
(P, I e A
f‘rr
L ._l.ﬂ
.;' -‘ﬂ.....- ("'

Bll = XS EA L Syrs %58 5

3"><"I4
SO O 6

B2 2 fgE2H &

30><‘4

1
\ 1
A

5 O ® s

EF AP A% 5 7 (gait sequence) & %

T BB ENE A Ao
--’L21L4’(L3'L6)1L51L1 (1)

A7 A BAZEBSEAHEE LB Ly
Pl HFrEEBED Lifrle &7 kg
Ls> i d Lo A5 arid L F ) -

T ki B k(stepping relation)
FAR A A e B 52 A (SR B o de
LoLp Pl & 7 Lptt Ly o

e AP R U AL & & W rb N DT R
BHAREATHELIITP RER DL —H
A% & (Qait state) o ik fi W 5 BE L Bk g pE
SR B R TR A 5 R TR A T Ap AR L HrZ R
o bldrk # e AL B F|(D)H H R EET 50

L,>L;<L,>Ly>L,>L, <L, 2

B0 A
H-BEETR R AAB ALY w2 iy
PEEES o cndp R R MBS ) ey endie o H
L TH AR A Y (> NI #ic e o i
F(2)7 2 R=4-

£ (ab,cdef) ™ % (LyLs,Lslelgly)z = &

JisR s g 0 2P R

iﬁﬁfﬁ,‘;fl—#k o j‘\a ]Fag‘ia.ﬁ ‘“ ;PC,&E*%\’ _/:F /‘él': d j}_‘: :'1
PG A A 6B B ELY ?:\ f<  fog 5 >
R=1~5 4 4 5 2 #f » &7 £ A & 4olf] 3 ¥ 7
L1253 - A S ERE ST AR
o

R | Class | Number of | Generic Gait State
Name | Elements
A 6 a>b<c<d<e<f<a
2| A 6 a<b<c<d<e>f>a
B, 6 a<b<c<d>e<f>a
C, 3 a<b<c>d<e<f>a
3| A 6 a>b>c>d<e<f<a
B, 6 a>b<c>d>e<f<a
C, 6 a>b>c<d>e<f<a
D, 2 a>b<c>d<e>f<a
4 A, 6 a>b>c>d>e<f<a
B, 6 a>b>c>d<e>f<a
C, 3 a>b>c<d>e>f<a
5| A 6 a>b>c>d>e>f<a

A#ﬁ{{ﬁiﬁ%%Pﬁﬁﬁﬁﬁﬁﬁ
P D BAR LA oo 2 B E A kb
e "%E_i“ :

=t +T, 1<i<4

tg =t +T,/2

B % 0 A%BLBENE nhapER T,
Ao T RABBN- BT OFR
BHREHTE AR R P
R 8 T € &I 2T, 3 6Tz 5+ &
B R LR T A G A 0 Ao T AT
1. Slow sequence: L, L, L, L, L,,L,
2. Ripple sequence: L,L,,L,, L, L, L,
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