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ABSTRACT

Recently the Hybrid Navigation System has attracted atten-
tion, where position data of multiple navigation systems are
compounded to determine more reliable fix,

The NNSS (Transit navigation system) is a useful navigation
aid which can determine fixes through the global coverage with
relatively high accuracy. However, it requires a complementary
system to produce fixes continuously, since it has a major limi-
tation of producing fixes only at the irregular and long time
intervals,

On the other hand, the Omega system presents a continuous
fix data in its global coverage, but needs a method of comple-
menting its poor for accuracy due to variation of Omega wave
propagation velocity. Thus Omega-NNSS Hybrid system has been
proposed in order to compensate the demerits of NNSS and/or
Omega navigation system by many researchers.

In this paper, the evaluation on the ships position-fix
accuracy of conventional Omega-NNSS Hybrid system has been
carried out by both methods; computer simulation and real
measurements on board, From this study it has been known that
the standard deviation of the fixes by this system is less

than one third of that of Omega fixes.
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Fig. 1 Principle of Position-Fix by Doppler Effect
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SAT .FIX| © LANE'(PPC TABLI’E)HYBRID (HYBRID)’ DIST DIST
3H LAT(I\’Q/" A-C LAT(I\{),—"‘ A-C .-~" |LAT(N).--" | (SAT FIX| (SAT FIX
GMT _AIONG(B)| .-~ A-E| _-1ONG(E) - A-E| _.LONG(E)|-@ FIX) |-HYBFIX)
26 B 33°59/.29 | 906.71 34°00°.0| + 18 33°597.29 2 07 0
09°%21127°24".16 826.00 127°217 .6 | ~ 7 127°24° .16 ’
34°027.12 | 905.70 34°03.0| + 23 34°027 .95
1048 2.40 0.87
127°117 .61 826.08 127°09’ .0 0 |127°11.60
34°08’ .71 905.98 34°08 .9 | + 10 34°087 .00
112 1.40 1.30
127°17/ .24 | 825.23 127°16°.1| — 2 127°18’ .80
51| 34°127.03 | 906.98 34°12°.4 | + 33 34°127 .23
12 . 3.70 2.60
127°327 .59 | 824.52 127°28’ 4| — 9 127°29* .62
10| 34°217.09 | 907.73 34°21’.8 | + 30 34°217 .60
14 3.21 0.77
127°49° .74 | 823.24 127°46° .2 | — 4 127°497 .36
1o | 34°227.86 | 909.06 34°22” .7 + 13 34°217.96
15 1.56 1.80
128°06’ .53 | 822.49 128°04’ .7 | — 6 128°087.60
34°267 .25 | 910.56 34°27” .1 + 27 34°277.20
179 2.78 1.48
128°27 .74 | 821.57 128°24’ .3 0 128°267.68
46 | 34°337.73 | 912.12 34°35' .6 | + 26 34°34’ .66
19 2.80 1.17
128°477 .53 | 820.38 128°45" .2 | — 11 128°487.20
s | 34°587.12 | 912.77 35°00° .4 | — 11 34°58” .40
21 3.45 4.40
129°10° .72 | 817.79 129°14.8 | + 29 |129°17/.00
45 | 34°147.14 | 913.02 35°167.9 0 35°147.60
23 3.19 1.15
129°267 .04 | 815.78 129°27° .8 | + 29 129°247.75
27 4°08’ .65 | 912.94 35°11 .7 35°087.40
H 00'® 3 1 ! + 5 2.50 0.90
129°217 .81 816.50 129°22 .1 | + 23 129°207.90
53 | 34°537.84 | 912.62 34°577.9 | + 9 34°557.60
01 4.15 1.70
129°08’ .62 | 818.23 129°09°.9 | + 38 - |129°09”.08
34°487.93 | 912.68 34°50’ .7 | ~ 2 34°467.80
02°° 2.20 2.26
129°04” .61 818.97 129°06” .1 | + 19 1129°04.66
34°53/ .87 | 912.46 34°56' .2 34°547,60
0233 8 12 0 > 2.70 0.70
129°057 .44 818.41 129°07 .1 | + 24 129°05’.55
52007 . 912.46 5°02°.3 | + 35°007.00
0300 35°007 .32 1 35°02 9 0 195 L 30
129°127.04 | 817.77 129°12°.1 | + 17 129°107.50
35°127 . .32 5°16 . 7 35°147.30
0419 5°127.52 | 912 35°16'.2 | + 2 3 80 5 00
129°227 .83 | 816.32 129°21 .5 | + 29 129°217.50
5°05” . ) °08 . 35°047.40
0645 35°05/.02 | 912.31 35°08 .0 ] + 15 0 2 95 1 20
129°06 .05 | 817.46 129°06”.3 | + 25 }129°077.50
2.8469 1.7775
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A Study on the Galvanic Anode Characteristics
of Al, Al-Zn and Al-Zn-In Alloys Added
Ca-Si Alloy
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