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The Basic Experiment of the Realtime Differential GPS
Positioning System for UROV Support Vessel

Satoshi TSUKIOKA*? Taro AOKI*?
Takafumi OHARA **

Recently, the expendable optical fiber cable using a remotely operated vehicle (UROV)
has been presented for underwater investigation. The support vessel on the surface has
difficulty keeping her position because of the water current or wind. The position of the
support vessel is very important, because this is the reference for her acoustic positioning
system and it uses this to decide the absolute position of UROV measured relatively by an
acoustic positioning system. GPS will provide highly accurate navigation and positioning
service over the entire world. The Standard Positioning Service (SPS) on-board a support
vessel is insufficient for navigation or positioning of UROV in a small area for underwater
observation using her acoustic positioning system because of using C/A code at a 100 meter
accuracy level. With differential GPS operation, the positioning error reduces to within
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10m with RTCM 104 message from the reference station placed at a known location, and it
is possible to meet the requirement and be able to prepare automatic operation near the
seafloor. The first thing indispensable to positioning is realtime operation for these
purposes. The on-board system size is small, easy to control through communication port
of a computer. In this experiment, a low cost effective board receiver : the Rockwell
NavCoreV was used for OEM applications. The realtime positioning data were plotted on
a detailed map on a scale of 1 to 2,500, and it showed the route clearly along a road without
any deviation even when changing its velocity. The realtime DGPS system will provide
position measurement of the support vessel correctly, and the control of UROV navigation
automatically. This paper reports on the system and its positioning results by using the
realtime differential GPS system for vessel positioning. |

Key words : Realtime DGPS, RTCM104, UROV

Bifon, BMANARZERERHETS I v 20—

WA, fEABKE (LU, BAKET 2) 2FHLL
BHERPEETORA - AEVITOLNE LK -T
Xlz, TNV, EZRBETCOEYEREHEERE
T, BKPICOWAEABONBE* FMICEREL, #HE
TR EXTILD B 2 &R ONTW S, B TIIER
BiEb 012 W HGPSE EBFA A TE B VDT,
BB AUMNBAERTH B, XEBICHELONT
FEAMEER, BARBCERLLTErN v ARV
PREWRT HEFREZH UEHRL CERALREA, S5
WERRICE U /R A RIE L, ZERM & BiES o
MNEBEZRINT 5, DL EMAMEZRIN T BRI
BERIR L 185 05, XBERMOERECRBOMNELZZIT 3
DT, REEIICHOILDERICEEZTEZZIERBE LV, C
Dicsd, RILIRERD 57 DICHRE & OBEE 2T 1S
WREHESEILTrS VAR VIFEBEECHRBL, Ih%
RN ROBEREEZRET 21 0ORERET LI ED
2\, T, COEERATEE  BELEOMIREE
FRTRT DT, GPSHFIHENBZ LI >TET,
7, GPSEFEJINEE LMAAGDLET, BABK
BONEBEZHIREETOINIE, HoH UHIEELLRE
BRICID » THAT T AHUERIEICICE T 2 C LTS
5o DBFE, KFOEABKEIIGPSHIAL A T XX
WOT, BERQELIHBHEOZIERRIETEDEE%
GPSTHIGLL, BFERIAL S Ntk o A ¥ o AL
B A SRR O RERE - S CHIBREE A e i iR &
Vo UL, BROETFHZBEIS 2 EA K OFE S
i GPS Z b9 %123, GPSEUMHAIS THI100m D HRIfAL
mEEZETAHAIEND, ABESAT+2ITHS T &N
R s 0V, GPSOEREEFHEFEIC 1328 GPS

124

vavhAERE, KO ERERAMSTEEETH 5T EkAL
AXEREMET s THAM AR o g, BARE
KEORINWHRIHT 2123 7V 4 A THRIERHITZ 5
CEWMBETH L, i, MABKBICEE T 5 i3/
B NEHTHBTE, avEa—yhERLEHE IS
EROHMEBITA B L OMELLB 0T, SEOHAERK
TR SA A FHBEMAIN ZEEEFE L CUF,
b vRuh—va v AEREDGPSET %), DR,
ST DFIE T — % 2853 5DGPSTIE, 28D
S ERPZET 2HEIE 3 S FANEELR LT 3
2, ZETHIEEVSBEWICEN 2 & XHAIGEE 3B
AL EDHY, 2HDZERVEZET 2HEEOHEAED
F2EETIREND B EhBbd -2, 1, BIE
T IRIRBIIZ RPN v VREIEDODGPS % 3
fEL, BERERCBOTRBELER /LA, 31K
TCHEETOMEL DX 5> XMWNES BIFHRERERL
foo ZT T, Bl v VRIEDGPS Y X 7 4 THEHF %
FIFE LU 7 BIAIERBR % 1T » 7o T NI IERE S FEERIE D4
ENHELUWELEERY, BECTREELLAMNT— 4
(&, BEEEHIN & EET B & TRIAL T — 7 O % i B
ICBLBEZAPDTHbB, ABRICIGEFHEAFHL 20
T, WALT — 7 OFFEIC I ERMKSE L TH D, 1
2500 DFERDOE L EAK I HE)E TEIT L TEGPS
HNF—227a .y b LIz, TOR, BLlv v UFIE
EiT- 1056, BEEREOETRR LANBRBEL — ¥
L, KA OARBIKEZ TR 2 RO RAIRL T S i #iFS
TEBIEBDD - T,

JAMSTECR, 32 (1995)



2 BBRIRICDOINT

GPSIZWGS-84 (World Geodetic System) &BEE
% HUERTY & T s — 8K U 72 B R P 3 1 7 g
EATRIMELEZ1980 (GRS-80) & 135 L WEEHLKE
AiEcES %, K10 &5 ik EofrE i3 RiA BEESR
@, ¢ h), FLE3IXCEBEER X Y, 2) T
RBET B, 12P2LX, Y,Z8013, #EWEREOEEREGO
EEzdl G 6% Zds, 7 ) = VEETAEEFREIIRD
5HEZXE, ChoD2EEAGFRENTLDICYE
ZERDDET B, TITY, A, hidzhZhEEHBH
ETORE, BE S3%2R7. HEAARRTIREIRE
A<y e AVBNEHLZEEHOYTWVWAEDT, GPS
AN — & 2 EREAAIHZRICE DAL C &R TEFHE
BEEBRPNHELR S, —BICHARMSR (X1, Y1, Z
1) RUWGS-84 (X2, Y2, Z2) oXE#icis, To
RCRENZBABLEEEAVLNEY,

X2 S w X1 dX
[Y2}—(1+S)|: v 1 E} [Yl}—lr[d’f}
Z2 —W £ 1 Z1 dZ

O=w=E=0, 5S=0
dX=—146.43, dY = +507.89, dZ= +681.46

122 L6, w, EESIE, FhFENX, Y, Z#HEH OlFE
BRE AT — T 70 8 THB, ik, dX, dYEdZR
AR ONTREER A RT,

—7%, KA ESERREECIOFEI N
TWVw3D, ErtEANE2ELZ190BESRD oK
L, TREFRE2REEROFREZEIRERE T 252

HY = ORAETFFR A ‘

1 WGS-84 #l
Fig. 1 World Geodefic System 1984

JAMSTECR, 32 (1995)

1 | .]L
s o LR AL
"x L3 LexeLd TLELLLF LG
! EIT LXNRN (S M
T'x‘fa‘"}ﬂaﬁ:fi-un \E | L-MF 1X-NG
/A o Ny
*Tian'z uc[ D X NE tx-?x-m:.
| i o I'...._
. {081 fﬁc"l' {-00 | X-OE | X-OF |
1o sbaleskotod
o FTTNIESTIRC, NP0 (X LPF!
WA Lt RN R S
o 548 J:w:“j a0 xf;qs';—:‘_-qs:
- ..__J_. ....... il
vaffa'f RO XD | LRE | A
] (- P 1 T_""I
I l I ! |
Ll pbuahd 0
X-EZ ::;-.-"lmsc
¥-TD| LFE |f:t 5G|
00’ In':l- HG:E
136°00' E ‘\\ A
LHE | K-HF LXCHG
|
XE | nAFl| 2AG
/
X-JE KTJF\J u-m]
Q et 3600 N
: KE| A-NF PU-KG
| 14 :{..I AT I \‘;
ALE RLC | LD HL:, :(L- T LRLE T LT (UL
[- .-_.,...I.u.._____-l_'_ 1 _] 1 /ﬂnd
A-ME [ -NC 1AM |7ME ! X-MC me\ X-ME |I-."-E?
o i b 1T
WNE | 1-5C 1 -ND [ /B-NE NS oo | SNELGNT
'fL*_L__, _:J_.__*l Y
i I“DE-'] -0 ¢ 'I'l}ﬂ H?{E&Qﬁl”ﬂn Iﬂal
2
-PDFN-BE ;"—E-'ﬁ“ru-pn mn;.l-p F e
S RIS I N
. lx-gc Ju-qp
138 W E
-0
%50
139°30" E
Kl'..

X 2 FHEAEERORML (—) LEIEAK DS
ﬁ?]
Fig. 2 The index of maps drawn on a scale 1/2,500
(Circles indicate origins in each area)
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Along longitude [m]

Along latitude [m]

Computation by Eq. (1) 16,324 75,852
Measured on Map 16,335 75,830
Distortion per 1,000m 0.673 0.290
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Fig. 9 The configuration of the moving station
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