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Conversion of Korean Geodetic Coordinates

Seung Nam Seo* and Sang Ik Kim

Coastal and Harbor Engineering Research Laboratory, KORDI
Ansan P.O. Box 29, Seoul 425-600, Korea

Abstract : Geodetic datums define the size and shape of the earth and the origin and orientation
of the coordinate systems used to map the earth. A lot of different datums have been developed
and each nation uses its own datum as the basis for coordinate systems used to identify posi-
tions in geographic information systems. Recently GPS receivers are widely used to find out
location and GPS is based on the World Geodetic System 1984(WGS-84) datum. Therefore the
diversity of datums in use today requires accurate conversion between coordinates in different

datums.

In this study a coordinate conversion program on Windows is developed to transform
between Tokyo Bessel(1941), which is the reference datum in Korea, and WGS-84. Several
examples of coordinate conversion are presented and computed results are tested and proved

to be correct.

Key words : #3243 (datum conversion), Tokyo Bessel(1941), WGS—-84, HAFE=4
F2(GPS), #Hx g2 JW(coordinate conversion program).
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Fig. 1. Definition of reference ellipsoid.

Table 1. Geodetic datum transformation parameters of WGS-84 and

Tokyo Bessel(1841).
WGS-84 Tokyo Bessel(1841)
Semi-major axis(a) 6,378,137.00 m 6,377,397.155 m
Inverse flattening(1/f) 298.25722356 299.15281280
Scale factor(S) 1.0000 1.0000
Translation( /x) 0.0 -128.0
Translation(Ay) 0.0 481.0
Translation( /Az) 0.0 664.0
Rotation{ 2x) 0.0000 0.0000
Rotation( 2y) 0.0000 0.0000
Rotation( £2z) 0.0000 0.0000
(¥ 1996)
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Fig. 3. Latitude and height in a geodetic coordinate system.
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Table 2. Results of coordinate transformation.

Location Bessel Coordinate WGS-84 Coordinate
3D conversion Molodensky
KORDI 37°16'57.03291” 37717 7.17520” 37°17" 7.176217
Main Campus 126°50" 11.54374” 126°50" 3.99570" 126°50" 3.99502"
20m 74.09 m 74.077 m
KORDI 34°59’ 22.63399” 34°59’ 33.83541” 34°59° 33.83651”
Jangmok 128°40° 41.05122” 128°40° 33.13836” 128°40°33.13768”
Station 20m 55.9068 m 55.8919 m
Korea Geodetic 37°16'31.9034” 37°16" 42.06237" 37°16" 42.06338"
Reference 127° 3 5.1451" 127° 2/ 57.52752" 127° 2 57.52683"
Station 20m 73.4945m 734814 m
Yongdo 35° 47 46.0656” 35° 4’ 57.25535” 35° 4° 57.25645"
Triangulation 129° 3'16.2455” 129° 3" 8.20618" 129° 3" 8.20548”
Station 150m 185.3603 m 185.3453 m
Table 3. Accuracy tests of Molodensky conversion.
Location Bessel Coordinate WGS-84 Coordinate Bessel Coordinate
KORDI 37°16' 57.03291” 37°17" 7.17621” 37°16° 57.03493"
Main Campus 126°50°11.54374" 126°50" 3.99502” 126°50° 11.54237"
20m 74.077 m 19.9739 m
KORDI 34°59° 22.63399” 34°59' 33.83651” 34°59'22.63619"
Jangmok 128°40°41.05122” 128°40° 33.13768" 128°40" 41.04985"
Station 20m 55.8919 m 19.9702 m
Korea Geodetic 37°16' 31.9034” 37°16’ 42.06338" 37°16" 31.90543”
Reference 127° 3’ 5.1451” 127° 2/ 57.52683” 127° 3’ 5.14372"
Station 20m 73.4814m 19.9737 m
Yongdo 35° 4/ 46.0656" 35° 4/ 57.25645” 35° 4° 46.06780"
Triangulation 129° 3" 16.2455” 129° 3’ 8.20548" 129° 3" 16.24410”
Station 150 m 185.3453 m 149.9701 m
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Fig. 4. Coordinate transformation results of a point in KORDI main campus.
Table 4. Summary of TM and UTM coordinates.
™ UTM
Scale factor 1.0 0.9996
Applicable . . . 80° < latitude < 80°
-1” <longitude < 1 . . .
zone -3" < longitude < 3
unit m m
Eastings from the central meridian
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of origin Y(E)=0.0 Northings from the equator
N =0.0 m(Northern Hemi.)
N = 10,000,000.0 m(Southern Hemi.)
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Table 5. Korea TM coodinate origin.

latitude longitude
Western origin 38 °00'N 125 ° 00 00"E
Central origin 38 °00'N 127 ° 00 00"E
Eastern origin 38 °00'N 129 ° 00' 00"E

1/5,000 ¥ 1/50,000 A& == Tokyo ¥42] Bessel
FEA ol ot AYE ¥ ohet 21 HWH AW FEY
TMZEE7E 3 A=) Qo) Huzlw Hes 227y
W eHS el AR YPFOR Aot 1 ¥9HE Ays e
AL X5, BARES Y502 ey S doi s 2}
A} X5 whgko] dx|sht PHolA He] Hold4E 2}
M3} X& ko] &lolQl 2L M2l A7 A ey, ™™
FEB} ohgl HHA W FHu d7) AMEE UTMRE
o FFHL 7| EEH A o 7172 A FEES HAll B3
e AR o 7Hx] WY S IR 2 FUFEHol o
FTOE Gaussd FZIAD olFFAHolct, olof tigt =}
AlgE Y82 Z3FsE YE(F 1995) = Sk 1996)S
sl vt

TMEEQF UTMA = 231 W ZuFo|ng A
Apdo] vl Helsht v F& FHoA ALt wet
A EG AolM EFAHY $AE BABIAY 2oz RE 7
5 Fob7)7F 1 47] o] B =RoME AY=RE
£ B HHE 45 | fig) Am R 2 g} o4
Table 4] o|& #FEA| 2] £ UERyicH

UTMRE A YHL 022 FAF}A] B 0] 9L =&
A9 o] mE Hagho] A o] gre ZEE 3] Y3t
Zlolt}, ol=fgk whio] f-gjuete] TMAHREA A= AME-E o
ol8 93l XZl= 500,000 mE Yo 200,000 mE
B3k 32 ARSI, AlRE X 9Rke X2l 550,000 m
£ Hgith, E oh FESjof T Algle 2 mHRtEe) FE
= TMEE ARt o)A 10.405"F WA AAbst
ofof 3h BRI 2 TMARZHE HHA=E AAKE uj= ALt
H Bk gl 10,405 tlstefof 3te o] HrxrAole}
gt B EuEl EFYY A 233 o3t
Ao & duA 9t Table 50 $-uet TMRE 4L
UER AL UTME ] 7182k (180°+ A)/69°1 23]
Total & ghE AR

A= HFo)A TMHE, UTMREE A3 W3S 13}
< Alof thigt AR 82 Sl dgFE HuEPS st
7] vt of7| A= ZIATRS Aelslaist gt Aojs &}
FE FHA W HEE AR A(27) ~ (B0)E FAHY ¢
& A(27)0] "ot

(27)
X(N)=m,
2 4
S, + Nsin¢cos¢%+ Nsingcos’ ¢(5—tan’ ¢+ 9n° + 4174)%
6

+ Nsingcos’ ¢(61+ 58tan® ¢ + tan” ¢ + 270n* — 330tan’ ¢n2)%

A

+ Nsi 7 (1385 — 3111tan® ¢ + 543tan* ¢ ~ tan’
singcos’ ¢( an” ¢ an’ ¢ — tan’ ¢) 20320

A7) A me= AEHASE Table 49 YERIQIL, N&
T4 B oz 4(22), A R Aro} 7|EAE
a7 = € cos® ¢/(1—¢”)olth, TLEJAL A(27)oA S 2 7]&
A= gool| A g 72| 9] AF A Fo) Zo| 2 2k A9 ZEWHS
S HE3 o Z A(28)0] HH Y= g0 = Table 49) 7|&
A= Zhe ARgsict

=L o
~a(1-¢) {A(9, - 6)) - 5 (sin2g, ~sin29,)
+ % (sind¢, —sindg,) — g(sin 6¢, —sin6¢,)
+§(sin 8¢, —sin8¢, — %(sin 10¢, —sin109,)

+..)

(28)9] A4t the A(29)% 2,

(29)
A= 1+%e2+%e4+%§’—eﬁ+ %eu %emm
B = %eﬂ%e‘%%eﬂt%—%ﬁ%eﬂ%e“@-u
C = %e4+%e6+%g%es+%—gg—g—%ew+m
F = %ew+---



Conversion of Korean Geodetic Coordinates 129

T FAE Y Al(80)0] At 17100 = @25 Hole thS ABT Aoju} HAAL A
e giat 1 A

Y(E)=m, (30) FHA WL FHHoA FH=E Al BAL wHE2

N Aarol Wasio gliol] vt Akbo] B olEolHek sk

NCOS¢A/’L+NCOS #(1—tan? ¢+1}' )— o] thst AU97) 2] SHol|A ZFeAe) 34k 87 7 =

+Ncos’ ¢(5 —18tan” ¢ + tan* ¢ + 141> — 58tan’ ¢’ )»

AN

+Ncos’ (61 -479tan’ ¢ +179tan* ¢ — tan®
o ) ¢ —tan ¢)5040

FE HEA H(28)3 (30)2 E%9 322 mm]

O =0+

o714 7t it b
e 4

As (32)7} %‘1}

Table 6. Conversion results of Earth Centered, Earth Fixed Cartesian coordinates.
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Location l Bessel coordinates TM coordinates UTM coordinates
KORDI 37°16'57.03291"N X 420387 400536 N 4127994.907083
Main Campus 126°50°11.54374"E Y 185249.598755 E 308229.053620
KORDI 34°59° 22.63399'N X166027.156939 Y 170347.470639
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Fig. 5. TM coordinates converion result of a triangulation station near
Daegu City.

Fig. 6. UTM coordinates converion result of a triangulation station near

Daegu City.
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