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Unmanned Underwater Vehicle for Undersea Investigation
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IHI has been studying unmanned underwater vehicles ( UUV ) for about 20 years. The latest model has an inertial
navigation system ( INS ), a Doppler velocity log ( DVL ), a depth indicator, GPS, and a forward-looking sonar ( FLS ) for
autonomous running with an obstacle-avoidance ability. It is expected to be used for oceanographic surveys or exploration
of marine resources. IHI recent UUV system and test facilities are described.
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Fig. 1 Overview of large UUV
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Fig.2 Overview of small UUV
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Fig.3 Overview of medium UUV
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Fig. 4 Positioning system with position-updating function
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Fig.5 UUV coordinates system and actuators
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Ltk UUV 121, 85 RIIRT L9 I smE Y —
F— (FLS) Z#HTH I LATE, NI Lo THREY
BT A EDSTTRETH 5. & 6 BIC FLS O ER%
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Fig. 6 FLS coordinate system
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av Y FICL > THERHRHCHE L, 8Dy =1 FA1 »
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ENFIREND., F72, N FVEBET-FETFAM
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DB 728, VI alb—Y a3y EERERRE BIIG
CTHEHALTWS, DT, 20y Iab—2 a3 YHiiib
L OB OV TRRAT 5.

3.2.1 HILS #ifr

UUV Y AT LOFR%EL L )RR ORIFMAT 72
® 12, HILS ( Hardware-In-the-Loop Simulation ) % i Ff L
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A LTHBE L, EREOGFHTATALI 250 T %
HETH 5.

UUV JHHILS ¥ 2 2L — % OB L HRE X 5 4 RIS
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Table 4 Specifications and functions of IHI-HILS simulator
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B % B Bi | Simulink
BB ORI v vFL—b (h2ms)

BRI ab—Tay

By Ial—Yav
T E KR V-F—Y3Ial—vary
Yy r7yialb—arv
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|
| B N - ETIP R
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L - - ﬁrﬁj
75 Hlﬂ.ﬁ: V==
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Fig. 7 Example of log regeneration screen
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7 LHARTIZSE S5 2 & DR 2% 10§ 5 B
PRRREDOFTIEE - MREX TTEEIC LT\ 5.

FHERAES I 2 L— 3 UHERRIE, &t v oRhilRE
PALEICHECE, SRR 2HE 7 v T X480
RO - BREAZTTREIC L T 4.

ZEFTIL, INOLOFEDL—HA V¥ 72— A Th
% HILS ¥ 2L —2OMHEO—F %5 8 BII/RT. M
WL, EHYI2lb—varicksTHESN UUV
OfriE, HE, LEMBLOCARESFIRING, ZOH
HCHE, L8, BiomE - fE % EOREETT).
fOFEREIL/E T OB ) B2 AR Y » Tl Z 8] ) B2 T
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HILS 32 L —% DY AT L 28 9 BIIRT.
Yial—varTh, IRV —FIFELEHATHETT A
FERIREE A VT UUV IS 23842 %3 L, B
RN EEREEOFIRE HILS ¥ I 2 L—7 Ol

B8R IHIHILS ¥ ¥ = L — % Ol
Fig. 8 User-interface of IHI-HILS simulator
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Fig. 9 Diagram of HILS simulation system
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FEHIEAERIZ 31T BB 2 R NRICHE O 5 T L8
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V3 aLb— ¥ TOEERR, OMUIITLEEEERTOEE
TR, FOBIZEEY = 4 RS ¥ FEREAZUARZ R L
TWwa, ZHUZEuE, HILS ¥ 3 2 L— & TOMERT

& ISR OAEIIRNE, 5 b EFENO I - RIS
B 7R A Hi T B 2 &% A, HILS ¥ 2L —
5 COEME L FIHTEREBR OO T UL, ETIVIRES

(a) FEH
140 - —— :HILS
130 b~ - FiEtR
— ! B
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40 | | | | | |
-100 -80 —60 —40 -20 0 20
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(b) fAIEX
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P
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4 -
,Rﬁ 6 ——— e ————— vy i
8 | | | | | |
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10X HILS & FEMHEREROATER R
Fig. 10 HILS simulation trajectory and sea tests
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Fig. 13 Autonomous round cruising
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