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ABSTRACT

The position fixing is the first essential in any offshore activity. At sea, position is almost
always related to fixed points on land. The traditional method of the position fixing of a ve-
ssel is by double horizontal sextant angles observed between three fixed stations, plotted as
a graphical resection using station pointers.

Of recent, offshore fixing progresses in simple object of navigation and fishery, and it is
tending to use and develop ocean and coast compositly. Therefore, we compared and analyz-
ed deviation of fixed point for more accurate offshore fixing.

This paper used only navigation instruments such as NNSS, Loran-C, Omega involved in

long range and world wide among the methods of E. P. F. (Electromagnetic Position Fixing).
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TABLE. 1 Omega transmitting station

NATION PLACE |LATITUDE | DEPARTURE

A | NORWAY ALDRA 66-22- 15N 13-09-10E

B | LIBERIA MONROYIA | 6-18-19N 10-39-44W

C | HAWAII OAHU 21-24-2IN | 157-49-48W

D | NORTH DAKOTA [LAMOUR 46-21-57N | 98-20-09W

E | REUNION REUNION 1§ 20-58-27S 55-17-24E

F | ARGENTINE |GOLFONEUYO{ 43-03-12S 65-11-29E
G| AUSTRALIA |[#7v|%

(TRINIDAD) (10-42-96N) | (61-38-20W)

H [JAPAN TSUSHIMA | 34-36-53N | 129-27-13E

Fig 10. The world Omega stations
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TABLE.2 Distribution of the mean position, the
standard deviation and decline distance of with
respect to GMT

GMT Mean position i;:;lfg;: (li:gztt:zlai::e
Lat. Dep. Lat. Dep. | (m)

01 | 35-08.00N 129-06. I7E 1.01 0.13 1886
02 | 35-08.09N 129-06. 20E 1.00 0.10 1843
03 | 35-08.1IN 129-06. 20E 1.02 0.10 1880
04 | 35-08.1IN 129-06. 18E 1.02 0.12 1902
05 | 35-08.12N 129-06. 17E 1.03 0.13 1923
06 | 35-08.13N 129-06. 20E 1.04 0.10 1935
07 | 35-08.13N 129-06. 21E 1.04 0.09 1933
08 | 35-08.13N 129-06. 20E 1.04 0.10 1935
09 | 35-08.13N 129-06. 21E 1.04 0.09 1933
10 | 35-08.1IN 129-06. 26E 1.02 0.04 1890
11 | 35-08.1IN 129-06. 22E 1.04 0.08 1932

Sum 11.30 1.08 | 20299

Mean 1.03 0.10 1908
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Fig 11. The decline distance from the true
positin of the Greenwich Mean Time
categary.
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TABLE.3 Distribution of the mean positon, the
standard deviation and decline distance with
respect to observation angle

Observation| Mean position Standard deviation Decline
angle Lat. Dep. Lat. Dep.| distancefm
0-10 35-08.14N  129-06.14E| 1.050.16| 1967
11-20 35-08.13N  129-06.16E | 1.04 0.14| 1943
21-30 35-08. 11N 129-06.19E| 1.02 0.11] 1900
31-40 35-08. 10N 129-06.20E} 1.01 0.10| 1879
41-50 35-08.10N 129-06.17E{ 1.01 0.13]| 1886
51-60 35-08. 1IN  129-06.21E{ 1.02 0.09| 1896
61-70 35-08.11N  129-06.21E | 1.02 0.09| 1836
71-80 35-08.1IN 129-06.19E]1.02 0.11| 1900
81-90 35-08. 15N  129-06.44E | 1.06 0.14] 1980
Sum 9.25 1.07| 17247
Mean 1.03 1.12] 1916
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Fig 12. The decline distance from the true
position by the observation angle
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TABLE.4 Distribution of the mean position, the
standard deviation for LORAN -C

Mean position Standard deviation
Forenoon | 35-07-90N 129-06-79E | 0.05M) 0.06(E)
Noon 35-07-93N  129-06-72E | 0.04N) 0.08E
Afterncon | 35-07-96N  129-06-83E | 0.04N 0.06(E)

fig. 135} Table. 40ll4] B+ njs} Zbo] AlAl 4
o2 BEZAe| ¢ Homz AL FA5
o Az9xel FaeAskel Aeje] FFL 0,
3R E A e o Yehie 3FH
A =g olaslAds, 2elm FFHA S A9
H7b Row) WS sA e e A E
spe] wrebs) oA E o)A S wEolela A
7 g e},

4.3 OMEGA

OMEGA 7)1ZA)o) 7153 A-CARY A4
2% ol&3lo] F3 HAE (A)2A, (B)AL,
€)Mz AZ=94 2 (35°07/09N, 129°0630
E)FA ez vellld fig. 149 2o}

fig. 1404 AZYAE FAo 2 oA A
2% HYAYE £% dLEo2 6.871, MWE
o2 159, L 6.471d 2 vepgc w
g "eA= S} 7Hg "A A AVE AL
o} 1.5miles® djAlH o2 QA=) HXEE
£ Hiaaela 2 4L 0.1~39d el 3,
£ 0~37td, 23+ 0.2~47FY Hldel 2
it

Table. 5= OMEGAS ¢4, Ao 235wWg
FF A TFHAE eI ZAolch Table.
59 ¥l dslA F48 2ed OMEGAS #A

AL

_21._

Omega chart.

2247 AAAN A ARA Jehde
24 gheh,
(A)
Z
D
i~
=
t
129° 067 3E
(B
2z
>
ES‘
8
129° 06. 3E
(C) Afternoon
Z
>
5
B
129° 06 3E

Fig. 14 Distribution of the position fixed by

B5% B -1987F 6A



TABLE.5 Distribution of the mean position, the
standard deviation for Loran -C

Mean position Standard devition
Forencon |[35-11.53N 129-13,19E |0.74(N) 0.83(E)
Noon 35-07.32N  129-07.99E | 0.92(N) 1.03(E)
Afterncon | 35-08.85N 123-58.97E | 1.93(N) 1.20(E)
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TABLE.6 Comparison of measured results

Inst. NNSS (mile) { LORAN-C(mile}| OMEGA (mile)
Time
Forenoon 0.58 0.42 6.8
Noon 0.59 0.36 1.5
Afternoon 0.59 0.46 6.4
Mean
Declination 0.59 0.41 419
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