§F22)83]7), A 16 A, A 2 5, pp.337~343(1998d 124 30)

TIRA OIESEYI JIATR A FAY st o7
A Study on Gauss Conformal Double and
Gauss-Kriiger's Map Projection
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ABSTRACT

In Korea, map coordinates has been confused in use since the map projection system has been complicated by
using two different methods i.e., Gauss conformal double projection and Gauss-Kriiger projection which are com-
plicated in using through history. So, we have to understand the two projections' characteristics and differences.
In this study, we would find out a fact that the maximum difference occurred in longitude and latitude is about
15cm at the Korean peninsular. This shift is accepted as proper in GIS and cartographic application but should

be considered carefully in converting of the geodetic control point coordinates.
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Gauss'

Trapezoid ¥

SimpsonY

Recursive Tr¥j

N=2 4207089.35982388
N=3 4207077.66501800
N=4 4207077.70782252
N=5 4207077.70774866
N=6 4207077.70774869
N=7 4207077.70774869
N=8 4207077.70774868
N=9 4207077.70774868
N=10 4207077.70774869

N=100 4207077.93475246
N=1000 4207077.71001872
N=4700 4207077.70785147
N=5000 4207077.70783950
N=6000 4207077.70781174
N=7000 4207077.70778697
N=8000 4207077.70778146
N=9000 4207077.70777672
N=10000 4207077.70777136

N=2 4207060.28873
N=10 4207077.68123
N=20 4207077.70609
N=30 4207077.70742
N=40 4207077.70765
N=50 4207077.70771
N=60 4207077.70773
N=70 4207077.70774
N=80 4207077.70774

N=1 4207649.392997
N=3 4207113.193147
N=5 4207079.924639
N=7 4207077.846301
N=9 4207077.716408
N=11 4207077.708289
N=13 4207077.707783
N=15 4207077.707751
N=17 4207077.707749

N N>4

N>7000

N>80

N>13

A3 : Gauss-Kriiger AAM]o] 23t 591383t 54 : 4207077.70785425 m, AHE- ZX| %7} : Bessel 44 &4 714> (Ko)=1, 539

4 (38°N, 127°E)
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F 2. SEXO|0f ofst WHLIX|(Northing)2| HL|(RIx : 38N J|&E)

T2 Gauss® Trapezoid*]

SimpsonY

Recursive Rr¥

N=3 -0.0428362*
N=4 -0.0000317

N= 100 0.22689821
N=1000 0.00216447

N= 2 -17.419124293
N=10 -0.0266242493

N= 1 571.686851424
N= 3 35.4852930503

5 N=4700 -0.0000027
o] 0.0000

N=20 -0.0017642491 N= 5 2.21678485069
N=30 -0.0004342496 N= 7 0.13844635058
N= 9 0.00855395011
N=11 0.00043475069

* GausstollA] N=39l 7% A}.244}3} Northingx}o]
HlZ 4207077.665018-4207077.70785425=-0.04283625 m

N:77kp e Aee

A& AR 71 9Lk
3.2.1 Simpson Rule

j: f(x)dx = h/3[f(A) +f(B)] + 2h/3
M-1 M
Y f(xy)+4h/3 Y f(xy ) (14)
k=1 k=1

3.2.2 Composite Trapezoidal Rule

jf f(x)dx = h/2[f(A)+f(B)]+hMZ_1 (%) (15)
k=1

INPUT A,BM
H=(B-A)M
SUM=0
FOR K=1 TO M-1 DO

X=A+H*K

SUM=SUM+F(X)
SUM=H+(F(A)+F(B)+2+SUM)/2
=, f(x)=ax(1-e2)/(1-e’+sin’(x))", £ a=A| 7AUA, e=

ojAE&

3.2.3 Recursive Trapezoidal Rule

B 2
jA f(x)dx =h/2 3 [f(x,_y)+F:k] (16)
k=1
3.2.4 Gauss-Legendre Quadrature Rule

jf f(x)dx =~ 0.5 X (B—A)

[Wn, 1f(tn, 1)+ Wn, 2f(tn, 2)+--- +Wn, nf(tn, n)] (17)

(Wn : Weight Coefficients, Tn : Gauss Points, f(x) : 3.
AAAETA, A-B:HEDA)
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%7} Sieh
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127°E Al 714 Fedwd el 197t 78
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ki) &
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J8l 1. 712A OIE5Ya JI9A3RN FH tHE

# of (m)

(Northing)X}0]

32 34

36

al

40

® e

42 44

7 S 124East
- 129East

-W— 125€ast
- 130East

“e-126Eest M- 127Eest

% 128Eest :

a8 2. 719A O|SEYz JIRASRA FYo REE
(Easthing)X}0}

58 o7k 2 Vet I RE Eoddgelx
91571 Woi 42 Aol7h =A AR Ao Aol
A= A E124°E2} 130°Eo] . $]%33°E<} 43°Egl 7
Solc}. ol & So] FHAHMo] that AFE Aol

E 3. 7192 O|E5gR 37 £Y SEE Northing)

ol

Ax 9= G-D* G-K* 2} ¢](m)
126° 33° -554247.17546 -554247.01448 -0.16097
126° 34° -443338.66854 -443338.60939  -0.05915
126° 35 -332412.76203 -332412.74801 -0.01402
126°  36° -221469.19014 -221469.18997 -0.00016
126°  37° -110507.71552 -110507.71630  0.00078
126°  38° 471.87021 471.87034 -0.00012
126° 39°  111469.74609  111469.74537  0.00072
126° 40°  222486.06135  222486.06208  -0.00073
126°  41° 33352093506 33352095138  -0.01632
126°  42° 44457445576  444574.52168  -0.06592
126° 43° 555646.68112  555646.85871  -0.17759

* G-D(Gauss-Double), G-K(Gauss-Kriiger)F3

E 4. 7|12A OIEFY1 I3 FY SZE(Easting)

10|
A% 9= GD GK 2} o](m)
1260 33°  -93444.16794 -93444.04186 -0.12608
126° 34° -92375.61496 -92375.55178 -0.06318
126°  35° -01278.90387 -91278.87828  -0.02559
126° 36° -90154.35100 -90154.34421 -0.00679
126°  37°  -80002.28143 -89002.28108  -0.00035
126°  38°  -87823.02893 -87823.02893  0.00000
126°  39°  -86616.93593 -86616.93633  0.00040
126°  40°  -85384.35345 -85384.36023  0.00678
126°  41° -84125.64108 -84125.66596 002487
126°  42° 8284116690 -82841.22704  0.06014
126° 43 -81531.30741 -81531.42522  0.11780

A== X9 A9 <& 30 cme] zpo)7} AT}
AR Ao 2 AL Aol o] oF 1724
FE = 15 cmA £ @ 27} Subge} P

TH2 o1F T4 T s IFA FIAETE 19104
o Fefuvet AL dAAlL] 718 Ao} vt

E 5. 7194 OIZ%Y, 7194 SISl AgMmele| Him
Ag43lst Aol

7 A % o 4 N B(Y)
¢ e X dN(m) dE(m)
o o A GaussD 418033.2000 -7968.6289 0.0400 0.0311
B=41°45'55.196" Gauss-K 418033.2649 -7968.6339 0.0249 0.0261
L=126°54'14.973" 7 A 4191106776 -7956.8269
A3} 418033.2400 -7968.66
P Gauss-D 223775.1198 3885.5688 0.0498 0.5488
B=40°00'57.298" Gauss K 223775.1251 3885.5692 0.0551 0.5492
L=127°0243.844" 7 A 224385.7151 3880.2044
REWED 223775.0700 3885.0200

~341 -



5 AlS

AlgAdale} 2o
A2+ A o % o o N E(Y)
° e &) dN(m) dE(m)

Z ok Ak Gauss-D 151283.5291 -12988.7372 0.0009 0.0428
B=39°21'46.253" Gauss-K 151283.5301 -12988.7376 0.0001 0.0424
L=126°50'57.370" F A 151704.7748 -12971.2900

Al4A35} 151283.5300 -12988.7800

2 2 Gauss-D 80599.4521 95879.3054 0.0121 0.0154
B=38°43'15.520" Gauss-K 80599.4516 95879.3052 0.0116 0.0152
L=128°06'09.411" F A 80825.9436 95754.0101

AlgAs} 80599.4400 95879.2900

£ u} Ak Gauss-D -47900.0045 8386.9651 0.0045 0.0151
B=37°34'06.076" Gauss-K -47900.0045 8386.9651 0.0045 0.0151
L=127°05'41.805" T A -48040.7581 8376.5540

A4A3) -47900.0000 8386.9400
A A= Gauss-D -349565.7799 -28088.8515 0.0015 0.0000
B=34°50'56.7549" Gauss-K -349565.7502 -28088.8417 0.0282 0.0098
L=128°41'34.1968" 3 A -350673.0773 -28058.2176
Alg4 3} -349565.7784 -28088.8515
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