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Abstract

This study describes the accuracies of position fixes observed by the DGPS system for the purpose of
obtaining the utility basic data in the fishery and oceanography observation field.

The circling sail experiments around a reterence point using the DGPS were made in water level point
of National Fisheries University of Pusan and on the sea in Yongho day located on the southeast of that
university.

The main results are as follows ;

1) The number of the usable satellites in position fixing were all eighteen, SV 2, 3, 11—21, 23—26 and
SV 28 etc.

Each satellites could be observed for average seven hours a day, and position fixing was found to be
always possible except about thirty minutes a day.

2) In the standard fixed position, the radius of 95% probability circle and the shifted distance between
the position fixes by the DGPS and true position were respectively 5.7m, 0.9m. In the above case those
of ordinary GPS was respectively 48.8m, 54.2m. Therefore, the accuracy of the position fixes by DGPS was
shown much higher the ordinary GPS.
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3) At land, the shifted distance between the center of traces in the circling sail experiment of 15m ra-

dius by DGPS and the reference position amounted to 55m and observed radius of circling traces was

17.5m, other than 15m.

At sea, that distance between the center of traces in circling experiment of 20m radius by the DGPS

and the reference position amounted to 3.6m and observed radius of circling traces was 19.7m, other than

20m.

Therefore, the utility of the circling experiment to obtain the accurate position fixes by the DGPS was

found to be very high.
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Table 1. Specification for the experimental devices

F-Atol A1 9] Differential GPS®] & YA 3

Species Items Specification
CorBrection Model XR4
GPS Receiver 2 channel C/A code
(Differential GPS) Aaccuracy 15 meters RMS(PDOP<3)
Satellites UP to 8 satellites tracked

Display type

(4 per channel)
Liquid crystal(LCD)

Interface Printer(110 or 300 baud)

Output
Micro Model Notebook computer NP—902

Computer Microprocessor 80C 286—12

CPU speed 16/12/8/6 MHz

System ROM 64 MB

Videodisplay 640X480 LCD

Power input 12VDC, Nicad battery
Printer Head Pin LX—800

24pin
Interface RS—232C serial
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Table 2. A data sheet of the positioning information received from DGPS.

Items Data
SGPGGA 100720.98,3507.757,N,12906.471,E,2,04, 73.4,M,22.1,M,001.,0202
SPOLYG M,2,12,20,21,26,,,,,,,,0006,0005,0004
SGPBWR 100720,0000.000,N,0000.000,E,254,T,,, 999.99,N,001
SGPVTG 076,T,,,000.1,N,000.2,K
SGPXTE AA020RN
SGPZDA 100721,24,10,1992,
SGPRMC 100721,24,10,1992,
SGPZDA 100721,A,3507.757,N,12906.471,E,000.1,076,241092,00.00,E*6B
SGPRMB A,0,20,RN,V,V,254, M,001
SGPABA AA0.20,R,N,V,V,254,M,001
SGPAPB A,A0.20,RN,V,V,254,M,001,254,T,,
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Table 3. Trial condition of the sea

Trial sea Depth Wind force Drift Wind direction VSVY current Speed
Yongho Bay 3.0m 0 0 SwW

Fair 0

Table 4. Principal dimensions of experimental boat
Name of Material Tonnage LOA BMd DMd Main engine Max.speed
boat of hul (G/T) (m) (m) (m) (HP) (K't)

Chmg wooden 15 65 20 06
Yong

100 27
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Fig. 2. Satellite visibility and GPS Position avai-
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Fig. 3. Azimuth and elevation sky map of visible
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Fig. 4. Trace of Circling experiment on 15m ra-
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Fig. 5. Trace of Circling experiment on 20m ra-
dius by the DGPS and the ordinary GPS
at sea.

O : Traces of the DGPS
® : Traces of the ordinary GPS

3. DGPSe| LRI E

19923 104 4-E] 19931 4Y F-of] F-ALS-Abo) 3}
o FEE L350 oA e 71E3(35°07.877
N, 129°06'768E) | correction GPS2] atH| & A
251, o 20me] AR AL k27 FERA]
303 o)A Alz|stHA &A% DGPSY #A&
e A= Fig. 63 2t} Fig 601 A& A Ale]
23 Aoz dAgsis Yo F
28 HE& AAs7] Hste] A3 19mY-H
21me] oo H3td EH QX5 et
el et

Fig. 64 &3 Ad3lAA-e FAL A4 A3
A-2 FACIEH)LE FH FE22 36m A

% HAH] ASE ¢ F Ak W, 54 A
A FF WAL o 197TmEH, °f ke A

A AdzAA-e] vA 20mEch oF 03m Aok

w3k, ordinary GPSE4 =3 AdsjdAe
Fig. 6ol 4 o o= sl whe} 22o] 54 43449
AL AAe 2R ¢ o9& ZAAE el
ded, = I Fd AH7Es 217m, A3
< 279mE Yehle] DGPSY 7iste & Aol

vebdisdel aebd, wEedAe FAHE o
2] DGPSE o] &3tofot 1 HEE ¥d + 3
& ¢ =+ Ak

=2

=

=

o
5]

Difference of

Latitude( X 10m)
r 5
> 4
L3
v’
ﬁaﬁﬂ"%\oéé%
S
5 L8
‘ d 3 5
e ¢ 3 f i D P24
-
geo ol '“o.: o .;hg?/ Difference of
¢ ENSE N S e 5 Longitude(X10m)
. 3?;‘\ o9
! ’&6&{11%.0
':.. £ od e
[ L o (ol [ )
®ece Seof® 2 oo .
& KPS
”. e °. S . o
Cdi e T
L]

Fig. 6. Comparison of the position fixes by DGPS
with those by the ordinary GPS at the
standard position.
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