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Abstract

A system was developed during fiscal 1980 for THE SAGAMI-NANKAI TROUGH
SURVEY, and mounted onboard the survey ship SHOYO in early 1981. The system is mainly
composed of NNSS, giving geographical positions discontinuously, Rho-rho loran C, giving relative
positions continuously, magnetic tape recorders, logging the data, and computers,

The characteristics of the system are as follows: .

1. The Rho-rho loran C or hyperbolic method is available, and 3 rangings (or 3 LOPs) by
cross-chaining can be measured simultaneously, so that better accuracy is obtained.
2. In case of Rho-rho loran C, full digits are measured so that no ambiguity remains.
3. The ship leading information is displayed on a CRT to help steersman easily enter a new
sounding line and keep the sounding course.

This system has effectively been used in 4 survey areas for a total.of 110 days in the past

6 months, and the target accuracy of 110 meters has been obtained. This report introduces the

functions of the system and its éccuracy.
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NNSS (Top) and Tape Main Unit
recorder (Bottom) From the top, a computer, two Loran C receiver,
a rubidium frequency standard and a power supply.

Figure 1 Main equipments of the system installed on board the survey ship SHOYO, :
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Figure 2 Block diagram of the system.
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Figure 3 Flow chart illustrating the computation of p-p loran C position fix.
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Table 2 Position and transmitting power of the adopted Loran C stations.
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~E Q019 VESSEL  # SHOYO HLOt #

DATE TINE TYPE LATITUDE LONGITUDE HODE PATTERN  PATIERN  PATTERN DELTA DELTA TELTA  VESSEL

Y.4.D H.H.S “t- -2~ -3- PAT.1 PAT.2 PAT.3 HEAD. SPEED
810416 114445 0 35 07.48N 137 46.12E 1 1Y 3854.6 1X 3043.9 1Y 4B&1.9 0. 0.8 0.3 008,11 12,1
810416 114500 0 35 07,53N 139 46,128 1 1N 3B54.9 [X 3043.4 1V 4662.1 0. 0.8 0.3 005.99 12.0
810416 114515 0 35 07.58N 139 44.15E | 14 3855.2 1X 3043,2 1Y 4882.3 0. 0.8 4.3 002,68 12,3
810414 114530 0 35 07,4630 139 46.13E 1 1M 3JBI5.5 1X 3042.9 1Y 4842.3 0. 0.8 0.3 007.11 12.4
810416 114545 0 35 07.70N 139 46.13E 1 1K 3855.9 (X 3042.5 1V 4842.5 [ 0.8 0.3 010,99 12.4
810414 114600 0 35 07.750 139 44, 11E 1 1K 3856.3 1X 3042,4 1Y 4863.0 0. 0.8 0.3 008,00 12.7
810414 114415 @ 35 07,770 139 44.24E | 1H 3856.3 1X 3041.9 1Y 4B63.3 6. Q.8 0.3 011,55 12.4
810416 1144630 D 35 07.84N 139 45.19E 1 4 3854.7 1X 3041.5 1Y 4843.3 0, 0.8 0.3 011,22 12,4
810416 113645 0 35 07.90N 137 46.19E 1 H 3857.1 1X 3041.3 1Y 4843.4 0. 0.8 0.3 909,77 12,6
810416 114700 0 35 07.93N0 139 46.18E 1 14 3857.4 1X 3041.2 1Y 4864.0 0. 0.8 0.3 008,99 12.3
810416 114715 0 35 07.98M 139 44,23E f 14 3B37.4 1X 3040.8 1Y 4864,2 0. 0.8 0.3 010.77 12.0
810416 114730 0 35 08.0SN 139 46.29E | 1d 3837,9 1X 3049.2 1Y 4884.4 0. 0.8 0.3 014.11 12,3
810416 114745 0 35 08.08N 137 46.37E 1 1N 3858.1 1X 3037.9 1Y 4865.0 0. 9.8 0.3 022,68 12.4
810414 114800 0 35 08.15N 139 46.30E § 14 3858.4 1X 3039.7 1Y 4865,2 0. 0.9 0.3 021,22 12.9
810416 114815 0 35 08.22H 139 46,226 | 14 3859.0 1X 3037.3 1Y 4864.7 0, 0.8 0.3 010.9% 12.9
810414 114830 0 3I5 08,220 139 46.31E 1 14 3858.8 X 3039.0 1Y 4864.6 ¢. 0.8 0.3 015,00 12.4
810415 114845 0 35 08,304 139 46.23E 1 1) 3837.5 X 3038.8 1Y 4865.2 e, 0.8 0.3 010,11 12.3
810414 114700 0 35 08.35N 139 46,33 1 14 3859.7 1X 3038.4 1Y 4845.7 0. 0.8 0.3 008,99 12,4
810416 114915 0 35 08,394 137 46.38E { 11 3860.0 1X 3038.2 1Y 4866.4 0, 0.8 0,3 008,22 12.2
810416 114930 0 35 08.43H4 139 46.35E 1 14 3860.4 1X 3037.9 1Y 4866.5 0. 0.8 0.3 006,00 12,0
§10415 114745 0 35 08.50H 139 46.33E 1 14 3840.7 1X 3037.6 1Y 4846.5 0. 0.8 0.3 005,33 12.1

Figure 4 Example of the print out results.
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Figure 5 Distribution of Loran C stations and receiving points.
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Figure 6 Standard deviations of measured distances (top group) and of longitude,
latitude (bottom group) at the anchored position off Tateyama,
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latitude at fixed point in the port of Nagasaki.
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Figure 9 Hourly variations of measured distances (top group) and of longitude,
latitude (bottom group) fixed by 2 range p=p loran C at Nagasaki.
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Figure 10 Graph showing the variation of the fixed position by 3 range p-p
loran C at Nagasaki.
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Figure 11 Graph showing the variation of distances and positions after the
frequency drift corrections are applied. (Reference to Figure 9)
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Figure 12 Graph showing the accuracy of various position fixing modes at the SHOYO's pier in Tokyo,
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Table 5 Repeatability accuracy of the system in the vicinity of Kyusyu,
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Figure 13 Ships track chart drawn with automatic plotter.
Position data were collected on the magnetic tape of this system in
the vicinity of Iwo island during the survey in June 1981,
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