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Abstract © (Geodetic surveying using precise GPS equipment are used without analysis with a statistical verification of GPS observed value
and it was preformed by necessity to integration projection of digital topographic map and nautical Chart for integration geographic
information system construction.

The purpose of this study proposes method that improve accuracy of GPS observed value and direction that integrally manage digital
topographic map and electronic nautical chart in analyzing the boundary line error between digital topographic map and nautical Chart,

For improvement of the precision of GPS observed value, the author studied precision-analysis of GPS observed value by geometric
strength and variance factor in 3 control points used in GPS network adjustment.

And like this, produce EDM measurement using this GPS observation results and compare the whole boundary point error when set
digital topographic map and nautical chart by these boundary.

Key words . Postprocessing precise (GPS surveying, Integrated geographic information system, Digital topographic map, Nautical chart,
Geometric strength, Variance factor, GPS network adjustrment
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Fig. 1 Flow char of study

Table 1& 2 ZA] A} 4" ZFA8] 9] Aot}

Table 1 Specification of surveying equipment used in this
study

2o A 4

B GRS 2600 GPS Receiver
1. SOKKIAAFS} GPS ] @ 3 Set
2. A8 %(Static, Rapid Static Z3A])
Horizontal : 0.5cm + lppm - D
Vertical ' lcm + 1lppm - D
M Radian IS GPS Receiver
1. SOKKIAAFS] GPS 74| @ 2 Set
2. A8 (Static, Rapid Static &%)
05cm + 1ppm - D
Clem + 1ppm - D

GPS Receiver

Horizontal :
Vertical

W SET 530R

1. SOKKIAA}S] EDM
EDM 2. Agw

Horizontal : 0.2 cm + 2ppm - D

Verticat ' 02 cm + lppm - D

3.2 sE=
321 GPS Static &%

GPS Static %2 AZGGAS dAGAR o] s}
Hom HA 3GARZ o] Foixitt

1) A 1 A
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Table 2 Triangulation name and coordinate used in this

study
(4} m)
Ao = N . "
Tt 175,947.4206 204,971.4931 394.720
313k 181,955.7937 201,906.9757 504.220
HiHE 179,821.0950 211,051.9410 224.600
gt 184,236.8140 207,407.7780 427630
A 183,613.4990 209,158.8250 225570

Fig. 20 AHE A2 o4 @gata 40 e
HojFr

(Umkwang) (Jangsan)

Fig. 2 Landmark of Umkwang and Jangsan mountain
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Fig. 3 Arrangement status of GPS satellite
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o]t}
Table 3 Working session
27 | FAVI | FA712 | F4A73 | FA714 | F20715
AR S L I e i e [ i
Session 1 A | Biak | #RHAE | SEA | AE
8307 9:30 1.325 1.162 1212 1.545 1.335
Session 2 | €32 | FEiqb | &AL | A<y | #E¥
12:30713:30 1.340 1.096 1.163 1.542 1.566
Session 3 | ThHHE | GHEHIF | FEA | R 72
17:00718:00 1.473 1.444 1.153 1.583 1.557
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Fig. 6 Digital map and EDM survey

Table 4 Matching analysis of digital map and EDM survey in

port
(F9: m)

Node & @& V &2 +dy?

A 0.70 0.90 1.14

B -0.96 -0.32 1.01

C -0.09 -0.84 0.84

D 0.32 -0.60 0.68

E 0.78 0.28 0.83

F 0.30 -0.79 0.85
RMS 0.61 0.67 0.90
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Fig. 7 Matching digital nautical chart and digital map
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Table. 5 Matching analysis of digital nautical chart and digital

map
(9 m)
Node dx @ ‘fm
A 1.73 -5.44 571
B 0.78 1.29 151
C 370 452 584
D 0.32 -0.60 0.68
E 724 -11.02 13.19
F 0.09 4.20 4.20
RMS 341 5.64 6.59
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Fig. 8 Geometric arrangement of triangulation network
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Table. 6 Coordinate difference of network adjustment and truth

(&9 m)
Node a @& V e+ gyt
FaHs 0.000000 0.000000 0.000000
S 0.000625 0.000001 0.000625
FEAk 0.000529 0.000016 0.000529
B Ak 0.000000 0.000000 0.000000
RiEigal 4 0.000000 0.000000 0.000000
RMS 0.015194 0.001849 0.015306

1A

Table. 7 Error value of coordinate according to VF change

0.4795<VF<1.7085

g pessimistic desired optimistic
range
VF=0.1002 VF=0.9364 VF-2.2484 VF :4.6021
e s AX 01846  -00004  -00004 00114
At oAy -02839 0.0001 0.0001 0.0131
2241188 AX 02207 -0.0003 0.0003  -0.0073
2k
oz AY 02813 -0.0003 00003 - 0.0063
3097474 AX  0.2320 0.0000 0.0000  -0.0200
A8 AY  -03150 0.0000 0.0000 0.0160
472261883 AX 01910 -00240  -00230  -0.0140
2k
gea AY 03010 0.0030 00040  -0.0160
42091470] AX 01960  -0.0220 00170 -0.0070
FHA AV 03070 00020  -0.0020 - 0.0190
SAX 0211507 0001060  0.000818  0.000828
SAY 0443804 0000013  0.000020  0.001084
RMSE 0809513 0032762 0028954  0.043733
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