Mem. Fac. Fish. Kagoshima Univ.,
Vol. 39, pp. 1~11 (1990)

HREITLIZ BT 5 GPS IR A b5

WHA—, RERA, BHER, AEME,
PMILIES, HEIER, #EILIEX

Characteristics of Positioning near the Equator by GPS

Yuichi Yamanaka™!, Yasuhisa Matsuno™?, Kiyoshi Shimada*?,
Sumihiro Arima™? Masaki Uchiyama*?,

Masayasu Hidaka™? and Masafumi Kabayama™*

Key words : GPS, DOP

Abstract

By using the LORAN GPS 10X Navigator (Trimble) on board the training ship
Kagoshima-Maru, Faculty of Fisheries, Kagoshima University, NAVSTAR GPS fixes
(two dimensional mode) were obtained at Port Kelang (Malaysis), Kota Kinabalu (Malaysia)
and Kagoshima (Japan).

The relative frequency with the less than 10 of HDOP (Horizontal Dilution of Preci-
sion) was noted to be 80-90 %, it was under this condition that we obtained good GPS
fixes. And drms (root-mean-square radial error) was proportional to HDOP. Time series
both of the HDOP and of the geometry of the three satellites were closely related to the
time series of the GPS fixes distribution. Accordingly, we could group these time series
into four patterns. Yet, some instances occurrred, in which the distributions of GPS fixes
at Port Kelang and Kota Kinabalu were different from those in the four patterns. It was
assumed that this phenomenon showed characterisic of the GPS fixes distribution near
the equator.
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Table 1. The results of two-dimensional positioning by GPS at Port Kelang.

SGrOtlllp of Numfber Average error (m) Standard deviation (m) 4 HDOP

(Sa\t/el Il\fz.s) dgta r;(:,:tt‘}; east-west ';%Zttl;,_ east-west rms (m) max. min a;;;'
03,09,12 286 21.7S  25.3E 1.1 33.5 48.6 25 2 9.0
03,09,13 132 23.9S 7.2E 34.8 73.4 85.0 244 2 10.4
03,11,12 79 23.0S  19.2E 7.3 10.4 32.6 8 1 1.3
03,11,13 50 7.1S  48.6E 19.7 38.0 65.1 26 1 8.2
06,11,12 97 28.4S 24.1E 6.1 7.0 38.4 2 1 1.1
06,11,14 163 26.9S 9.9E 8.3 14.6 33.2 23 2 2.7
06,13,14 277 17.5S  32.8E 15.7 12.6 42.3 14 1 2.2
09,11,13 84 22.5S 18.5E 5.7 8.0 30.7 2 1 2.0
11,13,14 91 19.9S  27.9E 10.0 11.3 37.4 6 2 2.1

Table 2. The results of two-dimensional positioning by GPS at Kota Kinabalu.

é}ro?lg of  Number Average error (m) Standard deviation (m) 4 HDOP

(Sa\t/el Il\ﬁ.s) dgia nsc:,x:thh- east-west "s%l;,ttl;,- east-west rms (m) max. min a;;;-
03,06,09 306 0.8N 66.0E 33.2 62.4 96.7 15 2 3.6
03,06,11 84 41.8N  26.2E 29.6 59.9 83.0 71 2 5.2
03,06,12 128 60.2N 2.TW 11.7 8.0 61.9 4 2 2.4
03,06,13 96 53.4N 56.5E 76.9 138.2 176.2 17 2 5.6
03,11,13 106 166.8N 276.6E 72.9 153.9 365.2 45 4 15.3
03,11,14 86 9.2S 35.5E 9.4 28.8 47.6 10 2 2.9
06,09,11 105 11.7N  65.5E 37.8 188.4 203.3 159 1 5.6
06,09,14 69 5.1S 14.4W 43.9 76.1 89.2 24 2 3.7
06,11,12 55 28.6N 52.7E 8.3 10.4 61.4 2 1 1.5
06,11,14 447 15.2N 41.6E  375.7 698.3 797.1 565 2 8.0
06,13,14 62 6.4N 85.4E 8.8 14.6 87.3 2 2 2.0
09,11,13 69 24.3N 54.8E 7.6 7.2 60.9 2 2 2.0
11,13,14 80 23.3S 8.8W 23.7 24.1 42.0 22 2 2.0

Table 3. The results of two-dimensional positioning by GPS at Kagoshima.

Group of Number Average error (m) Standard deviation (m) HDOP

Satellites of morthe morthe drms (m) - vers
(SV1 No.) data south e€ast-west ..., east-west max. min.  “go0
02,06,11 230 11.0S 74.0W 29.0 42.5 79.2 236 2 5.5
03,06,09 51 54.5N  10.5W 75.5 324 97.7 3 3 3.0
03,06,13 64 33.9S 6.5E 14.4 11.5 38.7 4 3 3.0
03,06,16 126 0.1S 23.1W 14.6 6.6 25.2 2 2 2.0
03,12,13 99 12.0S 75.6W 50.5 132.6 140.3 40 10 19.1
03,13,16 81 0.2S  42.4W 11.7 19.9 41.6 19 3 4.3
06,09,11 39 8.9N 18.4W 14.5 30.0 34.6 14 3 10.1
06,09,12 147 99.7N 239.9W 148.0  344.7  400.6 39 3 16.1
06,12,16 65 2.9S 12.9W 20.6 54.5 52.2 16 4 9.7
09,11,14 123 2.8N  50.2W 12.9 76.0 78.8 5 2 2.2
09,12,16 536 16.4N 1.3E 8.9 34.1 34.6 10 2 3.5
11,13,14 500 17.0N  59.4E 85.7 98.1 131.4 40 2 6.8
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Fig. 3. The characteristics of distribution by two - dimensional positioning.
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Fig. 4. A distribution of fixes by the group of satellites (SV. No. 03, 09, 13) at Port Kelang.
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Fig. 5-1. A distribution of fixes by the group of satellites (SV. No. 03, 06, 09) at Kota Kinabalu.
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Fig. 5-2. A distribution of fixes by the group of satellites (SV. No. 06, 09, 14) at Kota Kinabalu.
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Fig. 6-1. Satellite elevation and satellite azimuth at Port Kelang.

SATELLITE ELEVATION Enabled
gg Blevation (Degrees) 869
11 12 13|

14

Disabled
Hone

188 (UIC)

Enabled
369
11 12 13
14

Disabled
Hone

80:60 64:689 63:69 12:88 16:08 28:88 69:88 (VIC)

Fig. 6-2. Satellite elevation and satellite azimuth at Kota Kinabalu.
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