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ABSTRACT Nowadays, various digital maps on a reduced scale were drawn in Korea including the topographic
series of a nation. Though these digital maps are drawn and revised by using aerial photograph or
satellite image, there are some problems that it is difficult to revise or renew the topography and
natural feature immediately which changes frequently. As the countermeasures of these problems we
use GPS accumbency method, which provides user with convenience and accumbency accuracy which
is required to revise and renew digital maps. But acquiring correct position by using GPS only may
cause not a few errors because of environmental effect of satellite signal errors that GPS obtains.
Although accumulated errors which is the major problem of existing method was diminished owing
to the position signal received from satellite which is about 20,183km above, the area that can not
receives the signal is occur such as woods and high-rise buildings space. And because of the GDOP
(Geometry Dilution of Precision) of GPS satellite and the periodically changing orbit of the satellite,
the position calculating problems occur. For settlement of these problems and accurate position determi-
nation, DGPS (Differential GPS) is indispensably needed. So, in this study, by adapting Radio Beacon
Receiver for marine position determination which is the most convenience method of DGPS methods,
we elevated accuracy of modification and renewal of digital map and, having wide application in various
measurements, proposed the rapid measurement method about widespread area. In this study, we
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want to propose the work scheme of rapid modification and renewal of digital map by using Beacon
GPS which is comparatively cheap of all the DGPS methods and which makes it possible to measure
independently.
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Table 1 Beacon DGPS application.
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Fig. 2 Beacon DGPS service area.
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Fig. 5 Total Station 5700. Fig. 8 Observation States.
Table 2 Sangju's CORS Coordinates and Beacon GPS Coordinates.
NO CORS Coordinates Beacon GPS Coordinate Differenc (m)

X Y Z X Y Z AX AY AZ
1 320150.702  123177.130  86.081  320150.094  123177.827 80.554  0.608  -0.697  5.527
2 320150.702  123177.130  86.081  320150.096  123177.828 80.540  0.606  -0.698  5.541
3 320150.702  123177.130  86.081  320150.095  123177.828 80.550  0.607  -0.698  5.531
4 320150.702  123177.130  86.081  320150.091 123177.823  80.561  0.611 -0.693  5.520

1497  320150.702  123177.130  86.081  320150.120  123177.764 80.167 0582  -0.634  5.914
1498  320150.702  123177.130  86.081  320150.119  123177.764 80.179  0.583  -0.634  5.902
1499  320150.702  123177.130  86.081  320150.119  123177.750  80.129  0.583  -0.620  5.952
1500 320150.702  123177.130  86.081  320150.106  123177.748 80.150  0.596  -0.618  5.931

average 0.586 0.608 5.655

RMS 0.025 0.034  0.148
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T U= FYEE TESSH o A8 AAISHATH Fig. 10 Beacon GPS R.M.S (united correction).

Table 3 Daegu's CORS coordinates and Beacon GPS coordinates.

2w CORS Coordinates Beacon GPS Coordinate Differenc (m)

T X Y Z X Y Z AX AY AZ
1 267359.059  182066.804 106.386 267359.267  182066.607 107.373 0.208 -0.197  0.987
2 267359.059  182066.804 106.386 267359.165  182066.506 106.511 0.106 -0.298  0.125
3 267359.059  182066.804 106.386 267359.670  182066.606 107.043 0.307 -0.198  0.872
4 267359.059  182066.804 106.386 267359.176  182066.612 107.043 0.611 -0.193  0.657
5 267359.059  182066.804 106.386 267359.366  182066.422 107.371 0.117 -0.382  0.985

1495 267359.059  182066.804 106.386 267359.341  182066.502 107.258 0.282 -0.318  0.872

1496  267359.059  182066.804 106.386 267359.250  182066.962 107.601 0.191 -0.112  1.215

1497 267359.059  182066.804 106.386 267359.341  182067.038 107.468 0.282 -0.234  1.082

1498 267359.059  182066.804 106.386 267359.342  182066.684 107.748 0.283 -0.334  1.362

1499  267359.059  182066.804 106.386 267359.242  182066.684 107.272 0.183 -0.120  0.886

1500 267359.059  182066.804 106.386 267359.355  182066.786 107.348 0.296 -0.018  0.962

average 0.387 0.417 1.071
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Fig. 11 Observation States (united correction).
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Fig. 12 The RMS of post-processing.

Fig. 13 Test field (Sangju University).
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Fig. 16 Satellite condition of real time (GPS).
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Fig. 17 A route of GPS.

Table 4 The results of real time navigation.

AeE 7|1E0F 1:1,000 AR = 7|t HZ=7}
+1.0mo] 2R, 2)gko] 7|t) EE ojje] Eon
2 1:1,0009] 222 A= 224 2 7HAl0]| gloA] BeF2At
B 7)o BAGE ANFeE FHESH: Beacon
GPS AH] & ol gato] A= 474 % 7441 Zof 4
o] 7Rtk 2 Blg 4 glr

6. & E

H A3Lo]| A Beacon GPSE 0]&3 DGPS &30 =
=3 glojHE 7RI A E A L PAld HL
o] 71532 A AT ohe ) e AR L S 4
azaiu}

1. & AollA 283 DGPS S971¥ 5 s gAts
7= oA BAGS Ao R 4@13}@1 Za
S AAFFe 2R 7122 GPS, TS 59 &% )
3t gk FASHA = T, 335 &‘Q%

),

Fig. 18 A route of Beacon GPS.

NO Beacon GPS GPS Differenc (m)
X Y X Y X Y
1 36.378982844 128.144017500 36.378982833 128.144017444 1.10E-08 5.60E-08
2 36.378982453 128.144017521 36.378982853 128.144017366  -4.00E-07 1.55E-07
3 36.378983030 128.144017582 36.378982811 128.144017356 2.19E-07 2.26E-07
4 36.378985730 128.144017300 36.378982805 128.144017276 2.92E-06 2.40E-08
5 36.378982960 128.144017333 36.378982815 128.144017313 1.45E-07 2.00E-08
512 36.378979825 128.144010769 36.378979765 128.144010750 6.00E-08 1.90E-08
513 36.378977510 128.144010752 36.378976744 128.144010743 7.66E-07 9.00E-09
514 36.378976780 128.144010775 36.378976681 128.144010769 9.90E-08 6.00E-09
515 36.378976729 128.144010723 36.378976680 128.144010703 4.90E-08 2.00E-08
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