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Abstract

The hyperbolic navigation system deteriorates in accuracy conspicuously in proportion to
its distance from the baseline, and it is difficult to fix a position near the line extended from the
baseline. The defects are somewhat improved by the “RHO-RHO” navigation method. However,
this method requires regular calibration based on any other method for accurate independent syn-
chronization and maintenance of radio reference repetitive pulses at the transmitting and receiving
stations. Therefore the “RHO-RHO” navigation method is useless as a single system.

In the deviced radio navigation method, the synchronous error of reference repetitive pulses
is sloved as unknown in the conversion of observed data to the geodetic position. That is, when the
position is calculated from (O-C), the synchronous error of reference repetitive pulses is combined
with longitude/latitude deviations between the receiving and estimated positions in the observation
equation. Therefor the accuracy of the fixed position is never affected by the synchronous error
of the reference repetitive pulses in this navigation method.

In this paper the applications based on the technique and the measured data are reported.
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Table 1 Loran-C Stations (Reference No.3)

Station Latitude Longitude Emissiondelay
o 1 o 1 s
9970 M(TREE) 24 4803.6 N 141 1930.3 E 0.00

9970 X (dvifgiE) | 424437.1 N 1434309.2 E | 36685.12
9970 Y (3% #B) | 263625.0 N | 1280856.4 E | 59463.18

Table 2 Comparison of the new positioning method with the rest positioning method

NNSS DATA p-p New
DATE TIME | LAT. |LONG. LAT. |LONG.| LAT. |LONG.! AT
Aug 1981 | 3¢ 139° | TDm | TDx | TDvy | 3¢ 130 | 3 o139 |
d h ms i‘ /zsiysi ’1 ;iﬂs
17210600 |3722.812708.4| 3688.9 | 39940.4 | 64140.6 |3743.412713.93736.32709.3 | +2.87
2229 36 3355231345.0 3680.9 | 39985.9 | 64069.2 |34 18.2;1258.7 3412.1;1256.7% +2.22
18001448 |2151.610118.0 3618.1§ 40077 .4 63975.0 |22 0.50115.7 2157.3201 15.31 +1.15
| 138° | 138° P o138
005400 2012.0{5443.2 | 3616.2 | 40099.4 | 63938.6 [2026.35359.4|2025.7 5359.3 | +0.19
02 40 00 2130.0%3056.4 3652.2 | 40140.2 | 63849.1 2136.9%3051.7 2136.133052.03 +0.25
032224 [2012.6{20 44.4 3658.1'% 40169.9 63800.3 |2013.1]2012.7|2014.8 20 11.6 | —0.50
051000 |23 5.4{0551.6|3695.9 | 40187.2 | 63752.6 |2257.4]0532.3|2259.010531.1| —0.43
06 55 36 2454.0;0827.0 3703.6 | 40170.0 | 63769.5 2456,3}0758.8 25 o.1§0756,o§ —0.99
082112 |25 9.611210.2 3697.6;1 40159.7 63785.6 |25 0.6]12 6.1]25 6.4112 2.4| —1.53
10 06 48 2455.832451.0 3678.6 | 40131.6 | 63834.2 2454.6*12436.9 25 3.452432.4%‘ —2.49
120112 |25 1.8137 7.2 3663.1% 40105.4 63880.4 |25 0.0(3611.9[2511.036 7.9| —3.31
124800 |25 4.8;4422.2 3651.4 | 40086.9 | 63913.1 2456.714433.9 2510.8?4430.9% —4.46
Po139° 1397 L1390 )
143448 |2411.410124.0 | 3628.1 | 40056.4 | 63976.6 |2422.110048.9|2437.5 0050.3 | —5.41
145000 |23 0.00357.0 3617.213 400591 63982.7 |23 1.9]0327.6|2316.5/0330.1| —5.25
17 06 00 1643.2;1122.8 3570.1 | 40079.8 | 63991.9 1642.1}1119.2 1656.8}1125.7? ~5.72
185312 | 2057.60350.4 3603.6j 40070.4 63973.0 |2052.5]0314.6]2110.20317.8 | —6.37
201536 232&8;0357.0 3616.9 | 40052.5 | 63987.0 2324‘210431,9 2343.9}0435.9? —7.12




A NEW POSITIONING METHOD OF RADIO NAVIGATION SYSTEM

Fluctuation of the NNSS positioning system ff
50 /o
u ,R\ [~ IR A I\
40—/ N g1
¢ ! \‘ l' X /I || /q Q
30 — (N ! —\\\ - S — \\ / }:\ yh
" \ e N I
20— — ! — ) \ \ /o e N—
0 ; N ! \ ; N /d T/ N A
ld"‘——‘ N — \ ,: \‘O// \l_l/ \_____/_\__
" 1, 8 A b 7’/&; /A\ ! :I
[0} ™ Y N \ A/ 7 N 3 T \ 7 /Xd\ \
b g / i
-10 /KA @ —— u” \A' T 0 \A~ —
SN v \\/_\
_26 1 I/ ——— \ —
30 Y N \
" g \
_adl b
6 Error of the £ positioning system
S Ar PN S
J e O O~
Q==nas F g o= e ~— —
-0 B, ———p T -
AL
B,
A
/5" AT Phase deviation of the reference oscifiator
op———o0-o
-5 N o —
] ] i ) | | | | ] ) 1
22 %) 2 a R 8 108 2% 14% 168 g 20
18 August 198l Vessel " SHOYO

Figure 2 Comparison of the new positioning method with the rest positioning method.
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