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Abstract

This paper describes a research for a change of geographical information in Korea when
the Bessel geodetic system is translated into WGS-84.

In the paper, the research i1s mainly focused on the geographical fetures of Korcan
peninsula and the distance between Dog-do in korea and Oki-syoto in Japan.

The Results for the transformation from Bessel to WGS-84 are as follows ;

1) Using Mercator's projection, the square-shaped zone, which is arbitrary given in Korcan
peninsula, was transformed into fan-shaped zone having shorter longitudinal distance at the
high latitude than that of the low latitude.

2) Using UTM's projection, the square-shaped area, which is arbitrary given in the part of
52S grid zone of the south Korea south eastern part, was transformed into 2m shorter in low
and Im shorter in column.

3). A comparison of the distance between the DOG-DO in Korea and the OKI-SYOTO in
Japan, using Mercator’'s projection, shows that the OKI-SYOTO was approached to DOG-DO
about 25.3m.

-



1. A

A2 S-duaes 7189 Bessel FAA N WGS-84 ZAA 22 HXHgo] AgF o},

ol2ig HAF W ol WGS-84 FAA7E 13948 ol 83 AAZFol7] wid] 71F9
FAA S} vuete AUErt wa, 53] A AlololM HAF AV MR dEor At AL
AL ol EXE FHsli Y7 dolth  FF, WGS-84 FAAE AE-dh= GPS(Global
Positioning System)¢] &3 &9, fFT7]88 59 $EYT A8 Jdgga GPSeY 94
ARE Axd dxd FstsiA 7198 A WGES-84 FAAZ T JAHAAZ Fes)
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a8y, WGS-84 SAAG 3l w(char) ) S h(map)oll #1838k 49 KA e Wy o3
WA Qe FAS ALY et dom, fx9 ke wye] vhirow Qldte] whgst
T A EF5E HAEE AsU vk

B omRAs 7]FE dighult sr 9t K5 o] AL8-5 Bessel A4 A2 WGS-84 =X
A Abel] HRAM A" 5 Ae BAYES 2@ HAE digowis $advet dw
YA AR AEE g Bl Aol e/AR Aol AR WEorEul

59t diee] &y
2.1 =9 A

AFEAGe] AYE B HAS] HaM: A4 E 45U A% 5 ANs "o g v}
gatd A AZE & Ak aed A AT E e 9] 3 AeQd Al (spheroid)e] 7]l o)
oAt wHE olgduietr Ariwgde] AHE Hwigd #HAM g A RO
(distortion)o] WA¥sHAl #Ark. olejgh A1l wiitol AME e e A @A ¥ A3
a7 g, AR WA FEa dAle] A Ade] NAME Bolxyal Wake] e)to] wha
A Hee o2k Horel e e AA sAl Al rwide] A, xS Hie] HAE) /)
A9 S £ & A5 % (projection) el e} gt}

AWbF o w ARE-HAL 3= wWel FiHy Cid lel MAIEE whel 3rol W Nl (Azimuthal
Projection), $1% % ¥ (Cylindrical Projection), Y55 (Conical Projection) %] dub. 7} 7)o
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Projection)el 4aH= 7H9 5% ¥ (Conformal Cylindrical Projection) % 349l Krigersl 9737
=¥ (Transverse Mercator’s Projection, TM)3} ol& T A] JAHo 2 o] 8317 93t 6071¢]
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ARAEHAL) 229 £EYPEES FAE F Aok
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HA =2 1569 Gerhard MercatorZt 4t Ao 2 AFEY FolA 7P @o] AHEHH,
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Fig. 1. Proiection method of Azimuthal(a), Cylindncal(b), Conical(c)
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[Fig. 2. Mercator's Projection(a) and developed surface(y)



Fig. 3. Transverse Mercartor's Projection(a) and developed surface(h)
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Fig. 4. Grid Zone of Universal-Transverse-Mercator’s Projection
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Fig. 5. A part of Grid Zone in South Korea

Table 1. Classical geodetic datum

Datum Year a(m) o b(m) 1 /f - Country
Bessel 1841 6377 397. 155 ;6356 078.936 ;299 1528128 TO 08170 5}% o B
| e

t

Clark 18806378 249.0 6356 515095 293, 47 o 08248 | Holvi|2| 7}
IAU  '1924'6378 388.0 16356 912.0 (296.96  [0.08200  H3
IAU 19766378 140.0 feass 755. 29 7298_257 0.0818192

Krass- 1940\6378 245.0 16356 863.0 298.3 }0.08181 {i/r?i
ousky ﬂ 3 x N
Table 2. _World geodetic datum by satellite

Datum Year E ‘a(m) lr b(m) l /f T e iRemar‘k
Mer‘cur‘y 1960 6378 166.0 l6356 784.3 L298 3 10, 08181 1

Modi fied \1968 6378 150.0 6356 764, 8 1298. 25 0.08182 !
Mercury “ i , :
SA0-C7 1967 6378 142 0 l6356 760.4 1298.3 10 081813 i
NWL-8D 1967 16378 145.0 16356 760. 1 298.255  0.0818195 |
WGS-72 ;1972 16378 135.0 16356 750.5 {298 26 |0.081818848)in NNSS
WGS-84 11984 6378 137.0 6356 752.3 |298.2572235!0. 081819218 in GPS
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Fig. 6. WGS-84 Geoid referenced to WGS-84 ellipsoid(Units=Meters)
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Fig.7 Cartesian coordinates X,Y,Z and ellipsoidal coordinates ¢,4, &

(e, A, W tocs —> (X, Y, Z) Locar
J (4X, 4Y, 4Z)

(X, Y, Z) wes-a4

(o, A, h) wes-s1

Fig.8 Standard Molodensky datum transformation



T'able 3. Transformation parameters for local to WG5-84

Local Difference between Transformation
Geodetic | = WGS84 & local | =~ Paramerters =
Pﬁt}‘jﬂw *WWN_'c_lvr_ncm%Aa(rp) AIXIO? AX(m) | 4Y(m) | 4Z(m) |
South { <146 | -507 | -687
Korea .48 . 5 U8
Tokyo Bessel 1739845 | 010037483 [ -148 | -507 | -685
~Japan | 1841 8, 5 '8
Tokyo : L -158 | =507 676
| -Okinawa o . 4 - +20 'S5, 20
Hong , l C-156 5 271 -189
Kong , Inter- 1 : t25 v25 025
1963 national | -251 | -O.14192702: | 1
Hu-Tzu- | 1924 | ; -637 1 -549 | -203

Shan | 1 150 16l s
“Taiwan ., | : ‘
Singapore | Modified -18 ' 0.00480795 -7 -10 26

" Fischer R T T
1960
48200°00.0"°N  48200"00.0"N 40°00°04.68”"N  4800°05.64”N
12000'00.0"E  132:00"00.0"E 119°59°53.88"E 131 59°48.84"E
12

32200°00.0"N
120-00"00.0"E

32:00'00.0"N
132:00°00.0"E

11° 59" 5496~

52.62”

15° 59" 52927

117 59 56.1”

3200°12.06"N  32:00°12.72"N

119°59°65.14"E

I13159°51.24"F

Fig. 9. Transformation from Bessel to WGS-84 for the area of square-shaped

Korean peninsula in Mercator’s projection



3,900,000mN  3,900,000mN 3,900,731mN 3,900,731mN
500,000mE

400,000mE X 399,796mE 499,794mE
100,000m 99,998m
100,000m = 99,999m 99,999m
99,998m
3800,000mN  3,800,000mN 3,800,732mN  3,800,732mN
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Fig. 10. Transformation from Bessel to WGS-84 for the square-shaped area

of the Korea south eastern part in UTM's projection
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Fig. 11. Transformation {rom Bessel to WGS-84 for the DOG-DO and the OKI-SYOTQO

in Mercator’s projection



