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GPS Application for Evaluating Controlling

Performance of a Watercraft

Yutaka TERAO** Kimiaki KUDO*?®

Yutaka MASUYAMA™*®

GPS was used to evaluate the tacking performance of a sailboat. Inaclosehauled

course, handling both the rudder and the sail to increase a distance to windward,
that 1s, not to lose the windward speed and to recover 1t swiftly, is essential.

Tacking trajectories were measured by the GPS receiver (MX4200) mounted on

the 34-foot boat, and the changes in both speed and course angle were postanalysed.
Comparing with the other data and the skipper’s estimate, good tacking control

seems to let the boat to overshoot at first and then turn it back to an aimed course.

Key words : GPS, Yacht, Tacking, Distance to windward
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Photo. 1 Sailboat used for tacking test
% 1 HEcERHL2 v FOFEH
Tablel Principal dimensions of the sailboat

25K L OA 10.68 m
KR & L WL 8.55 m
N B max 3.04 m
TK R b B WL 2.42 m
HEZkK &2 VAN 3.6 ton
BZ7K Depth
M{EZE X  dbody 0.41 m
Y-VEX  dkeel 1.95 m
I NTEE Sail Area
7N ‘Main 31.26 m?
AR Jib 20.65 m?
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Fig.2 Frequency distribution of relative positioning errors at the GPS reference point, which are
standard deviations of positioning errors analysed for 120 seconds at each tacking test.
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Fig.5 Tacking trajectory, changes in velocity and shift of windward angle (Estimate Very Good)
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Fig. 6 Tacking trajectory, changes in velocity and shift of windward angle (Estimate : Good)
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Fig.7 Tacking trajectory, changes in velocity and shift of windward angle (Estimate : Not Good)
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Fig. 8 Changes 1n sailboat position of “Very

Good” tacking (Interval : 1 sec, Bar:
Center line, Circle : Gravity center of
boat, Dot : GPS antenna)

TACKING SAUG9L 1. 16!

K9 HUuiodvlicBdzay hoREE
1t (X8 &)

Fig.9 Changes in sailboat positionof “Good”
tacking (see Fig. 8 )

98

FRD X ST

X8 X 5 i LTH Y, FHESEDEET

Hb, PR HERBALIE, WEZDLE
Ak s L TRiEEEZRE X R85 5, IRDa—
AR/ TVEHETBEL DD B, BEHEAA LA
ERFEORIELE EBISHED L TWB I EBbhbhb,
ZheyyF VIR, MEBEDOAR (KT
A oE) ZEATRDODY v 7 A-1:Hd, K
EBERNERITTWAEI EBR-EY EIREN
THD, TORZTIHMFEETFICAZRHELS
ZTWBEHDEEZOLNS,
X9 K6 LTE, FizET, [HlEE
SEE L, EEPEES/NSWEETH %, [B]5H
HFOBRNAEERAKZ VW &b, HEET
DREVEHERLTVWALDEEZLI NS, &
foeA —N—=Ya2—bEREDP- I EEH>TH
BEDORIENEL, RO I —ZICA->Th o ik
NBFENVTWABE I EBbh b,

Dkl Ehs, B0y ovFd v rEZBEIELH
MTHERIEZTITY, v+ 7%, HEHBISH9I
F - NVILLBETIREZE BT LS 0K Y —
YISEF LW EBbhb, Tida v b OEM
ZWRERTH B, SElo GPS i< & 3l
LIDINSDIEVBERNICFHET 2T EBTE
7Co

4 HHYIC
HFEZFOS S, FREWUIZ 1992 Ficitbh
BEE28MITX YA Hy FTICHED SHID THE
B3y RBryFeLvyIT72 ) 1992 K8
LOMBIEEAEED, 3 v bOMgER Eic& i
BOVES->TWB, TAYHIXHy TIREBOF 1
EHFEEIN, EOBEZMT fonA 7 7 MEBES:
GEHRY, T3y b VvOEKEBEZESRED
L= EBPEINT WS, LAd, 2T 5DIF
75 THNEVWITF a7 Y XLAEEENTE
0, BREWVERTHEE, V-2 v FL—2
ERICE D 2 TEDN, v F v i<wwF, Vv
A1 EY 7=y FFREEMZR LFbhb, C
DHb, 7o—Xk—=VFETHLOLE Y v F vV
T3 —2DEWREL, FLEENEKTT S
feDICERRBRBE D DLITH LW D TH 5, B
Mehlic LTd, EDOKHY v+ v IBELM

JAMSTECR 27 (1992)



CPEBMICEET A EBREE ENT W,
IPSEFIHLESEO Y v v 7ERBRICk D,
SVWI v F U ITEVIBDODIEEEGS I ENT
T 1

v % v rUERESHRIC GPS AFH Eh, &b —
Spfm LicBrTon, FHR7TX YV AXH
PTHARBSERS TEZ A EXHFLI L,

EE W
1 ) C.A.Marchaj : Aero-hydrodynamics
sailing , 2nd edition, Adland Coles (1988)

of

A (x,y)

i X

AMSTECR 27 (1992)

g X

2) TEH=EE  hMelBEREY O ETE,
pILEFNE (1982)

3 ) The Offshore Racing Council : International
Offshore Rule, I.O.R.Mark Il (1985)

4) THRER, Jb¥z(E : GPSIc & 3 Bk ED)
sHlEAR (55 2 it BUBREERRZ ORIz
T), MEFEFERMNE Y7 — A BRI RS 523
5, 100-124 (1990)

(ERSSER : 19914E12827H)

X=x—0sin(a+8) -cos¢+Lsing (EMIE~~)
Y=y + 0sin (a+8) -sindg +Lecosg (UMRN~)
 BMATE O DKV it R 1R
Y : GP ST Y¥FFDKEHikER
k — VA |
: AHOLA
= 3. 047 [(m]
= 3,861 [m]
= 26. 38 [deg]

R M oS DX XK

GPS7vF+HNELL I v POBELMIBEADEH

99



	舟艇の操縦性評価へのGPS利用について
	1.はじめに
	2.タッキング試験の概要
	3.GPSによる航跡解析
	4.おわりに
	参考文献


