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Optimal Path Planning of an Autonomous Underwater Vehicle in a Sea Current Field

by  Koichiro Shiraishi, Student Hajime Kimura, Member

Summary

Path planning of an autonomous underwater vehicle is one of the most important problems to reduce energy
consumption and to navigate safely. Since there exists more or less sea current in most of underwater environments,
a current disturbance becomes resistance and a factor to increase the energy consumption according to a direction
of motion of AUV. Thus path planning considering a sea current field make possible an improvement of energy
consumption. In this paper, optimal path planning considering energy consumption for AUV is formulated as a
shortest path problem in Graph Theory. Solution of the formulated problem is obtained by Dijkstra’s Algorithm which
is an algorithm to find the shortest paths in a weighted, directed graph. The effectiveness of the proposed method
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is verified through numerical simulation in several current fields with obstacles. Furthermore, authors propose a
triangular panel interpolation method for the purpose of applying this technique to measurement data of sea current
fields. The method uses the Delaunay Triangulation to generate triangular panels from data points scattered at
random. Then sea current data at an arbitrary point are interpolated using triangular panels generated.
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Table 5 Cost Function (Caseb)
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Fig. 8 Optimal Path (Caseb)
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Table 6 Cost Function (Case6)

Caseb Cost Function | Calculate Time
Straight 6271 8719
Multistage 5934 11562
Dijkstra 6017 52875
35X 200m]
30
254
204
y
15¢
104
5frvyvrvrvrrrvvvvvvv:"“‘ )
0 rororrr r ) ) ) ) )
0 5 10 15 20 25 30 35

X X 40[m]
Fig. 15 Optimal path (Case6)

6. &5

AL T, AUV O 3V E—18 5258 U e
GRS 7S 7 BRI 350 B RS & L CERE L,
Dijkstra &M T % C LI K > TZRIVF—HED R e
DR BERITREIC UTes TR K 5 I M
T BUMREACEB VTS, Djikstra FEHIWTERSIFRICK > T
BRI DIRR D 9% X 5 il sz nEec Uiz, 2L
T, W7 — 2 Ol 77EE LT Delaunay —fE50E 7%V
Te= A SIOVHIRIE SRR L. KT —RSEHT 5 & A
PERGE LTz, FERHERICH BRI, AUV DR cE
BRI AT — ) UCTEHERT T NE N, THIT, BRIEROHE
RSB IO, YERMEEE « fiU5. ¢ BiGAICENEN
BN Tz LANET Do BIE HlEZ O R RO R
DA —E—IF O(n?) £7%0. Dijkstra & HVIERTHED
BROF—Z—3 O(n*) &%, Th&b, HERTECRET
BOFIARIF E B L ELTERRRITHADO T, FHRRRIIRTIEC
A4 SVA AN

UL, FERTEICETT B ®icid, =Xor2efiic Bl hE
BN B 2 WA U TR IR THEIC LR R b7k
VY RO EOBIHEKIEH & D > <D & LIz DTH S



54 H AT TR e F 15 2008 4 6 H

DT, MHROREIZEEN G U CTHE TR ORISR E1TS
CEEARETH D, ERTHREMOZEE, X T7A4 2V TEDH
JERERIHERAA 7D TIEDEZ BNBD, B35 NTRRRORSEIEDS
REE IR 5%, Fhe, WRROBHNZES2EET B2, K
Mz iz CrEdoThiEe U TR HIEDE Z BNEM, ED
KELIZDTES 28, FIERN EREA RN S BRIR TR
ThHb, ZT T, TOXIGEREZEITE S X S KIS F itz
AN—U LT LR TR CORS IR TR 2 Big L
T3, EHIC, @$mﬁku$ﬁiﬁ%ﬁoﬁﬁ%ﬂﬁibé
Liae 51z, TOFBELEERT Z0ENDH D, AHIFETIE
%ﬁ%ﬁﬁmﬂﬁ@%ﬁﬁm&m&%ﬁﬁﬁgzLfﬁ&ﬂtbfwt
M. I LT B DI AR R MR B &
LCERIES 37 T a—F%E2 T3,

E il 23

ARG BICHI=D . HIFIHOBRS CEERCRAE
W T — 2 2R U CTEHOW N TEGEN SRR oD
BIREOERAE L L B E 9, Fe, AU OV TH
W7 TSN IR T TN KRS T M=o 3
PACESBGHR L HIYEd,

2 £ X i

1) KM IE, B Bk, adikll - “HinErRy B APT -EE
FHEREDffE-" aaJ4L, 2000

2) <& b 7, R AR Y — 2o sl B
DIt N OSEHERIE . HARBSR 250 R, 70 & 699
= 2004

3) A.Alvarez, A.Cniti, and R.Onken : “Evolutionary
Path Planning for Autonomous Underwater Vehicle in
a Variable Ocean”, IEEE JOURNAL OF OCEANIC
ENGINEERING, VOL.29, NO.2 APRIL 2004

1) 3 S ARL—3 3 2R VP FOTE, FRHE
R, 1973

5) RIE A, Bl Th, SR G - U5 T, anad,
1975

6) Thomas H. Cormen : “7)VdURL « A bR T 3
V2B SERRPALL, 1995

7) M.de Berg, M.van  Kreveld, M.Overmars,
O.Schwarzkopf : “IAYEa—% -« IAARY - 5
BOfap « 7)) XL LIS, ERERA L, 2000






