TERBEAZZ A EEAM AT EHARARRSE

HAEB B EXKTFTHREZARTFR()
Basic Study on Biomimetic AUVs(I)

£ %3 1 NSC 89-2611-E-002-013
HATHAIFR 88 48 BE 1 BZ 8947 H 31 E

EHFANCEB X HER HFA¥ &g

IR

By ALEMREFTRL A

— N PTXHE

BB ENKTRAAKREHSRS
ERBERLATZEMAMS SN K
2 Fumbd P RBAEMHAERAB G
BPLETRBE MBERER - E&Hitd)
E BB - HBEBRNSVZELES
b BELA B/  GEHEHZ FEMF
PR T3 TR Ly PSS ]
BEMME - AR ARMEAELRAAKATHRE
AR MeRa A8 ExE
AL EABZ ABERA HE A
HEMMMNARRR o - FTARAE -
EHEN - REHEAEHENE Tk
TRE (BAUV) #H54# o #1748 M 5%
Ry B TEHEAT RBE R R
A BEEES RIS - REREE
PR BBRANRATE A RSB E—
SR ERME -

BsE3 KT RE KT E4 KT Ha

Abstract - The technology in connection
with the development of unmanned
underwater vehicle has advanced to the
point where such vehicles now offer a
potential for significant improvements in
ocean science and engineering applications.
Existing autonomous underwater vehicles
are robotic submarines moved by rotary
propellers and control surfaces. The basic
design structure follows its predecessors,
i.e., military submarines and torpedoes. The
low efficiency of the small diameter
propellers coupled with the stiff hull leads
to short mission time, low maneuverability,

and low adaptability in unstructured
environment. To explore the possibility of
substantial gains we have turned to the
design of comparably sized biological
systems for inspiration. In this report, we
describe our current status of the first year.
Our goal is to build a fish-like underwater
vehicle as a testbed to investigate
interactions and coordination among
appearance, motion, behavior, and
perception modules.

Keywords: Underwater Vehicle,
Underwater Navigation, Underwater
Technology

o aREH

B ERME A EAKTER (AUV)
RARAE BRI SRR
REMAE AESPERBARES
(agent: AL% BARBMTIE EHAHGS
B (sensing) ~ %% (perception) -~ 474
#, #1( behavior planning )+ % § (learning ) »
E#ir4) (motion control } & & 4%
(movement) EH Z AT | & » SEXEF A
HAfTEaiE R LEBE  MATE AR
TladERNE ) BE IR —HEH R
WO EERR - o R - THAE - EH
R - Z2EEHEZFEPEEAKT R
B (BAUV ) #5# (testbed) - ift4748
s R - TEHH KT keI
BB ~ B E SRR ) Rk
HEENHE  REBIOBRETE -

A E#AE2 BAUVEHKES S



BEREy La—EFHEER s
TF
ODF3tE(—) LV EAKRTHAR
A1 g 25 R (D,(ID(ID); AT
BAUV i mgvA R RH et H
BRXSMziE  RREALEHEZREG
RAEFE MR (efficiency-based
design)} £7 & A& F# o (R BAUV T
WEHRE - 5 B (steady state) B
& (transient state ) PR 77 3 i 14 4 2 $F 4% -
@FHE() HAEHAETXKTHLE
#2507 R (D,(D),(0); #47 BAUV &
BB EHEPEE - HERBRATRIR
¥ LRAH (body) R&(fin) 2% h &
Hh# - RS RF BNV AMARS
NHEEH  REBSHRBELEZIRE
#2404 3%t (manenverability-
based design) AT E XA TH - arrshst £
ZHRFEEEANEE B - RiE - &5
FhREEREF > A FHEASL BAUV
PR T e k8 .
CyFet¥(=) FAEVEXATREST
HEH A H2m DAL, & &
BAUV &4k m Bk /B 2R - @247
Bt (behavior control module) -
e x4l @ (motion control medule ) A&
Wik e R A (mechanism/actuator
module) Z M| Bk wit, HiE B
HoREF AUESREFTAEZLHETR
(perceptual information: 87 #f 5 B Py 3Rk £
Bi) d-FsrE(m)its  agAtEE
# 4 (optimization module) & Fit £(%)
@OFerE(m) FAEYAEXKTRAL
RE 4R R AZHEFD,ADJAD; & F
BAUV #F R /R BB AR EH®
SRR BIERB EHA (sensor
module ) & so®# 4 (perception module)
ZREBRE WM R
G)FiE(R): FHLERREERAR
AR E XA KT RAESATS A8 faT
SR RA LA RO, &2
BB RUTRAGERER S REAHRHE
(infrastructure) » @L3ERGF SMEH, 4

MK BT 2y » FEL R R m
et 0 BE ¥ &8 (virtual fish) = # 4% »
AFHERMEATFHERTRBSEIE
I o

=~ BK
1. @ ¥

WEFHE (—) ~FHE (=)
BFit& (&) Az BAUV s &
B RETFHE (Z) 2t
RPEELF AT BAUV Z dmr 3038 31 Rk 4
EEH 2 BB oA -

2. F3E (—)
(1) £+ S MTH RBMER - %2
BB AT - Ew&%%ﬁ*@ﬁ%ﬂ
(2) MU EH - FHMARES EEE
i NACA B RN - shimth RER
MBEETRERFRRARRET  £XH
L BT B ETURA R RE
o
Q) BREBENBRFHELS > FHLEMN
-g- &, ﬁéﬁﬁi&% ! *‘i_ﬁ & 2R iAo
v EL AR FR A SM S o B OAT4E AR A
Eéi.‘i” >
(4) EMR—EAKE KR EHHE
EAAE - REHTL S A ERFS
BREALGEHHI - aATCEARERY
T AE  EEATHEH M CRERRE S AR
EHaLEY -
3. F3tE (=)

BB RAEREZT 2R
fom A ey B e s BF R T =16:%
B R 2 o PP AL BB R (Cruising &
Sprinting) - ® i (Accelerating) -~ 1% %
{(Maneuvering) ¥ = #€:E )M 4k - AT =
EEM%E A IR EB AN HE
# (Undulatory Motion) - &R X 2k
1% 2] & 44 B4 & & 1 45 iE ) (Oscillatory
Motion} -+ A M@ KB ETH iz &8 -
R& - MBOEESRTIHE 44
FRPHESEHBEES - M HEEX
#8175 & BAUV LLiESHMGE & Sl ¢ 5%
1£ 1& #h 74 3% 3 (Motion-based design) % £
A FHERUZFAEBE AR SR



BRBIORE  EY-h - Tk 5
HEFHRI 2 BARBREE  B8f
K mf—F2XB21THREH
wi(DRLESLE - ES - HEERZ
SREHHLHEA  QREECL LML
$ M EHRRMZI ARG I AEENY
BT aBmESHRY N (DT
0k 3 B R R R e
BT SmRkMME ke &
B REOEEEGRRE HAeHE
FE-RABERTOHEMHNE -
4. T3+E (=)
AERBTHRBREBG EHAZH
flmest > UAESEH S ZHE %
WERESRWAZ R R T
() A EZH B MEREE -5
B EM AR LERAEHAZES
LR AT T Z AR -
(2) FQ#E & 0% — 1B AR B SE 4 )
3 s B LBEOR S E—-
BB
@) SHEEUZARABER KRR
41EBFRA -
Gl xBESENNE > &2FAREE
RGRmBz @ -
5. Fst¥E (m)
(DKTRRE L Rl
LEHFEMBRRERT LA  MFA )T ER
EEMN B AEKTRE -
DA THRE % 432 57 5 - & i (optical
flow)it &
2D RELGRBH S tHGERES
A ERANAHEIERE ERFR
T é AR B R -BEasd -
HRE MR-
6. Fi+& (&)
(1) 84747 1 &£ BAUV (H4H A £X
KFHE) 9T NRI L LAAE
BAUV W6 L A 88
# : BAUV & R E L4 50cm A b o
RARHMNTHMEEERERE - BEH4
A BAUV M EERFE2EUR Bk
Nik# B 41 £ - B BE LRI
$h 82 1E B ixit BAUV eh %4 & R e

SRR B AR B X RATI 0 GRS
shébeE ey R L K — AT a9 d5 e » B b{g
BRESBEKABRALY - AL LR -
B -REBENRF BB ESL R4
BAHRARELSREEE)200cm K
40cm » & S0cm > B b B8 0 BPA B
BAUV #y4n# AL -

(2) EH . LN EH TG Bk
REZ B BAE A - e BB
WOHE 0 BV ATIE RS TE  » B sk R AT
BEHE  TURL Eirte BB AMKS
Hera1iEd - RBBKELSROESHE G H
HEBMmAEL ERHPIFEHER IS
LA THE ETHEE (A2E)
R RRAGENESHEY - KILR
2 2R # Bl - ET
Rifsrei€dptay £ % B BAUV
Eo Mk AR ESERE (K
&) = b - #0458 BAUV £iE e
BT oA -

EARN -3

R EHBMITER - FRzBERE
Atz By B BAUV 825 77
RAEH RPTARIR AATALE REZITH
WA REEETMEE - BHAETAAKT
BRZIES HELBAES -

2 A EmEL SHHES - i - B
Wweh o WREBE AL BAMASME
AKTHREHEMZHR - FEHER TS
Belht  TEHT R AUV B4H
69353 FAE -

A FE R

1. pRr3C 0 SREFRMREE 0 1997 K
FHRAAR BILRTFHE -

2. BRREC ~ SRRIR - B~ IR
#1998 “TAEXXAKTHR
ExoWmREE, REH
2 - AHeHEFRA T
205814 -

3. Webb, P.W.,, 1984, “Form and
function in fish swimming,”
Scientific American, 251(1).



CAzuma, A., 1992, The Bio-
Kinetics of Flying and
Swimming, Springer-Verlag,
New York.

. Maes, P., editor, 1991,
Designing Autonomous Agents,
The MIT Press, Cambridge,
MA.

. Barret, D.S,, M.S.
Triantafyliou, 1995, “The
design of flexible hull undersea
vehicle propelled by an
oscillating foil,” Proc. of 9"
int't Symp. on Unmanned |,
Unthethered Submersible
Tech.,pp.111-123.

. Kato, N. and M. Furushima,
1996, “Pectorial fin model for
maneuver  for  underwater
vehicles,” Proc. of IEEE Symp.
on Autonomous , Underwater
Vehicle Technalogy, pp49-56.

. Bandyopadhyay, P. R., et.al.,
1997, “Low-speed
maneuvering hydrodynamics of
fish and small underwater
vehicles,” ASME Journal of
Fluid Engineering, 119,

pp-136-144.
. Toates, F., 1980, Animal
Behaviour - A Systems

Approach, John Wiley & Sons.



