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The methods by turning circle test and maneuvering indices have been used to
study and evaluate the maneuverability of a ship. However recently many studies u-
tilizing the GPS are made on the measurement of the turning circle and in the fish-
ery and hydrographic survey.

In this paper, the author carried out the turning circle test using the differential GPS
and dumb card together, and compared the data measured by them and analyzed the
accuracies of them to obtain the utility basic ones on the measurement of the turning
circle by the DGPS.

The main results are as follows :

1) To check the accuracies of the GPS, the circling experiments of 50m radius by the
DGPS were made on the ground.

The accuracies of turning circle measured by the DGPS were found to be very high as
the errors of 1.5m.

2) The turning circle by the DGPS could be measured very accurately, by the speed,
rudder angle, starboard and port respectively.

3) The turning circle measured by the dumb card was found to be measured accurate-
ly as much as the DGPS, when using large rudder angle. the turning circle was small,
However, when using small rudder angle the turning circle was large, the turning circle
by the dumb card could not be measured accurately on account of large error of bearing
of compass.

4) The tactical diameters by the DGPS in case of the rudder angle 35° ~5°, were
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found to be 2.6~15.0 times the Lpp of S.T HAELIM -3 at her slow speed, 2.8~16.6
times her Lpp at her half speed, 3.1~17.4 times her Lpp at her full speed.

The tactical diameter by the dumb card was found to be 2.4~9.5 times, 2.6~9.6 times,
3.2~12.2 times her Lpp respectively. in the above case and speed.
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Table 1. Specification of the experimental devices

Spec1ﬁcatlon

Trimble 4000Sb Land Surveyor
Horizontal: lem+ppm times baseling length

Vertical: 2cm+2ppm times baseline length

1 arc second+5/baseline length in kilometers

Assumes 5 Sat.s (Min) tracked

9 hours of 5-sat. L1 data, at a 15-second measuremts(typical)
9 channels of L1 C/A code and carrier
Backhghted LCD four llnes of 40 large

6 channels of L1 C/A code and carrier
Backhghted LCD four hnes of 40 1arge

45000 positions: Over 11 hours(1 position per second
12BDC. Nicad batEexiy or DCﬁa@ﬂapﬁtrei

~ Species Item
DGPS Model
Accuracy
Azimuth:
Datalogging
Tracking
, Display light
GPS Modle TNL 17642 - 00
Accuracy lcm+ ppm baseline length
Tracking
Display
MC-V CPU speed 10 MHz Vers10n
RAM 1 MB
Static RAM 1 Drvie 256 K
Memory
Power input
Computer Model 80386 DX
Cpu speed 16 MHz
Basememory 640 KB
Videodip 1024x768 L.CD
Printer Model LQ-50
Plotter Modle HP7550A

a7, ¢ 28 Fi A3 HY EE
50m ¢} ¥l 51.0 m, 47.5m <1 ¥eo] HJYL
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firER#Es £1.5m ol Ao
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Fig. 2. The test conducted area.
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Table 2. Principal dimensions of experimen-

£F3de mE(RPM : 540, S'pd : 6.28 knt),
¥4 (RPM 650, S'pd:7.86 knt), &
(RPM : 840, S'pd 1 9.40 knt)2 3}¥ L, ezt
=57 157 25° 35° 2 3ho Zhz} frkelml, Aobe
S AASg 00, BT B Ao Hede

HiEFHO GPSTA7= ZEHEA Y G
dxsta, BEHe DGPSFA7I= siE 339
Al el F31, 2 VS Fubkl el A
AstHh. A FANE Fole &3 A

tal Ship

Items Dimensions
Name of Ship HAELIM -3
Kind of Ship Stern Trawler
LOA 31.11 m
Lpp 3010 m 000 ° B3 AAlsbsict,
B.Md 7.00 m .
D.MD 900 m 1) DGPSell 9]¢ &
Draft F:1.70 m

A:340m

Rudder area 1.20x1.78 m*
Gross tonnage 159.17 ton
Main engine 800ps/860 RPM
Max Speed 12.60 kt

Table 3. Trial condition of the Sea

% Pl AR 3 Y 159} FHOE A
o 71EFe £4718 B 257 Sk Al
gEuol PCE olg3te] WA oFROR T
BHEA e REMMEE U5, 1AL V1ET

Sea Condition A B o Wug WA = umy o
Depth(m) 10.60 9.80 822 24 Plotter? 2% Kt
Force{m/sec) 2~3 3~4 (DA), #EE#R(DT) 5EMpE #hare] Zol(CF) 5
Direction 70°~80° 110°~130° & Fagr},
Current
Speed(m/sec)  0.05~0.2 0.1~0.2 2) RS AR
Direction 10"~ 120° 90"~95" {#HE A& 400mm, 7 300mme] 22
Weather Fair Fair E 24 Yol 11 kgFl 5§ 21, 22 A9l
(a) (b)
DT .
(m) N\ (m)
600 r sw — DT
ey
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Fig. 3. Turning circle by the DGPS(a) and the dumb card(b).

DA : advance
DT : tactical diameter
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Fig. 4. Turning circle by the DGPS(a) and dumb card(b) in accordance with rudder angle.

® : Slow speed, right turnign
A : Half speed, right turning
B : Full speed, right turning

O : Slow speed, left turning
A Half speed, left turning
O : Full speed. left turning
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Fig. 5. The relation between Rudder - angle and DT/Lpp by DGPS(a) and dumb card(b).

® : Slow speed, right turning
A : Half speed, right turning
M : Full speed, right turning
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