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Development of Disk Type Underwater Glider for Virtual Mooring

- Part 1, Study on Control System and Development of Testbed Vehicle -

by Masahiko Nakamura, Member
Wataru koterayama, Member

Takashi Hyodo, Member

Summary

In recent years, predictions of changes in the environment on earth and studies on ecodevelopment have become important. For

this research on going ocean data in time and space is required, and has been obtainable using by mooring systems.

However, a

conventional mooring system can observe only discrete data in perpendicular space and moreover, construction of such a system

requires a manpower and great expense.

To solve this problem, an underwater vehicle for virtual mooring is developing at Research Institute for Applied Mechanics

(RIAM).
algorithm is discussed.

1. #

il

AR HIERBIASC 3510 2 BREE AL oo T, BREEIR AT BT
6&nﬁi?i?%h:@oféfb\o:hEWHn%ﬁ
9 T2 DI ITHIERBR BRI T K & 7 B A S EPE O g R - 22
MR 2287 — 2 BN TH O AR R L DBLRNIA AT
PNTE T, & AN, FREER TIIKEF MO 227 —
A ULDEDZENTERW E(BBIFBEEREN X —1
HLBE Y —DHORHIIEE) | OOKRER TORE

TP T A PMERAEND Z RS )REREZEINT 5 F
THHT — & 289 2 2 & AHIRT AR T £ CIIElm
DR & DD D FEBI, X I, REROBBEIITZZ

DRGNP HLBANETERAFHEERANLEL 25 Y E
B ROZETIIIERICHEETH D, 20 & 9 7o WA Z ARk
L. UG E sl F VN CEREZE M - BFfEERE T — &~ & IS
T 5O, AN —F ¥ LT U o 7 HAKRE—7 L%

s JUIN R A6 70 2R FE T
sox = FEIEMMRA - IEAE T AT
(WFFE I - JUN IS ) 0P FERT)

Ffasz B R 1945 H 1 A

This paper describes the testbed vehicle “LUNA” that was designed to develop a virtual mooring system, and the control

BRI 2, B — 27 Micid, REIHEGBLR O =Dl 3 ¥
—IHEREE I 2, BN A R L, B - LA
MO LIRS T TAT 4 I L D ED LK IC
BED N—FXNVET V) ZENRERIND, TTIZ
BEMRTE S AL TW DMK 7T A 2 =139~ T
%%ELH)T%of B$@@@i5:%%@ﬁﬁ@@ﬂ
iy £ OMODOBEFEN N L VR TITER - BRI LD
@%%%owifﬁﬁﬁ%:%éﬁ@@ﬂ@bf%ﬂzit
N—=F ¥ VET Y U TIZHAWVWDGEEITIET OREZRIT 5

OB T DN E < Z05E THIRERMIZT]
ST HNDHENED, TBIL NS OREEZERT S
HLOTHY, ST, MBAE—7 VZER BRI
B - BRI 9 2 fa it B ARV,

AFHSCTIT B EITSESL » TIF b il s 2 5 4.0
Wit 7 74T 4 v T HEREHR DT D DY I 2 b — 3 Vi
B KRERER, EENHIES S 2 L— g v RO AKERER
FICBRR Sk BE—27 1 “LUNA” ({220 Tk bh
Tnb,

2. N"—F ¥ IILETYVITOBE

Fig.l [ZKPE—7 VE W2 AS—=F ¥y LET Y v 7 O



36 H A T

BMETRT, B VRPN A& FEBLRIE SR & AR L
NWN=F ¥ )VET U V%L DWEHROWEE & HIE & 211
By 5, ZOMICEH S SREBIT — %1%, =2 LN
DAEY —IRFEEND L FRFIC, ©— 7 L FEICE L L
T EBEREEZ RN L CHRMRICBRRERE S D, imiE
ERFIZIE GPS (2 &Y B OB B A iR L. W% O
BIZROAR=F ¥ VT U T ORI BTN D
AT LS B — 27 L BB A I L C R TR~ &
ET 5, BE— 2 WXEBBCEM - 7 LAY IR LR S
BN O FHI AT 2 23 BH A AT 072 F I I I B R
B S TR L ORI L VBRSNS Z L &S
<o WERIMIZIIRT FI8E FTREZR b O &l L, BLANEL
WHRNEL B ENERTH D Ll S 25615, Hitm
KO MR 2 IR T S DR S E B — 7 Uik Y Bl
WAL a—NEERBT D, E—=IVInb ) T VE A LTEH
WELNTL DT — X ERIBMAr P a—VEEETD
TEMTEDED EOLNTEET—F XV BAERTRIN
A4 NOFELWBIIG FIRE L 72 5,

E— 7 T R HIREGER O 7= Ol = 3L X — 1 E
RSN Z 2 BN o B 72 BENZITHEER TIXR<, 75
AT 4 27 HRRAT D MR A 72 WEFT T b IR R T
T Ry R — 3 v OSE TSR & OINELOTE
BT %, E— 7 VIXEM - Z EEIER S 2o osELICH L
THTEDMEZRDSZ ENBEREINDLOT, BIIBDAL,
KEER A AL LI — 2 AREE LW, £7-, MR LI
THT — & - EERRs 2 B EP AELIC L VRS D
T, SEOMEIZIRIET D121, 010 AKRFEEEMERIC FIR

\_

HEWCV AT APENTH D, ZOXIIA—F ¥ LET
Uo7 DY —7 VTR SN AR R B IIAMNELIZ £ D
SN E A VE - BRI EST 2 2 & Th 5, Bt
PEREDN A B9 AU, I - R AL TIT O SO T v
RV RIEBEBE) L. BUINEROLE L AliRE 7R D,

Communications satellite

GPS -
a’“’

Acquisition of
position data
by GPS

Command

. Sea area of virtual mooring ,
b ]

Fig. 1 Concept of virtual mooring
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Table 1 Hydrodynamic coefficients

Ay’ 0.0256 My, 0.0
Az 0.0274 N, 0.0
As3' 0.542 N, 0.0
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Fig. 23 Configuration of LQI control system
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Fig. 24  Simulation result (PID Control)
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Fig. 27 Simulation result in current (x5/D=0.0037)
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Fig. 28 Simulation result in current (x5/D=0.0055)
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Fig. 29 “LUNA” under tank tests
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Fig. 30 Underwater vehicle “LUNA (¢900mm)”




44
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Table 2 Principal dimensions of “LUNA”

LUNA
Diameter 900mm
Height 265mm
Weight in air 355N
Maximum depth 10m
Battery Lead storage battery
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Buoyancy adjustment equipment
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Fig. 31

Table 3 Performance of buoyancy adjustment equipment

Diameter of piston 90 mm
Stroke 62.7 mm
Time constant 1.8 sec
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Motor

Weight shifter

Fig. 32 Weight shifter

Table4  Performance of weight shifter

x-direction y-direction

: Weight (including
Weight 142N x-direction weight) 2LIN
Stroke 130 mm Stroke 80 mm
Time constant 1.8 sec Time constant 1.8 sec
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Fig. 33 Components of “LUNA”

Depth sensor
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Fig. 34 Conceptual view of control system of “LUNA”
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