2-5

2-5

1-1 (coordinate system)
2 3
(Cartesian coordination system) (polar coordination
system)
(global) (local )



1-2 (global)

1) - - (latitude -longitude-height system)

(prime meridian,

. (latitude):

. (longitude):

. (height):
(elevation)

(ellipsoid height
geodetic height)

Geodetic Height of
Point P

Semi Minor A .
emi Minor Awis Doint D

Ellipsoid
=urface

Mormal to Tangent to Ellipse
Ellipsoid at at Point P
FPomt P

Semt Major Axis
Equator

Geodetic ] Geodetic
Longitude at’ + Latitude at
Point P Point P

F H Dana 81704

(latitude -longitude -height system)



(ECEF X, Y, Z - Earth Centered, Earth Fixed X, Y, Z)
-3 Cartesian
e X
Y 90
°Z

a Point: X, Y, Z

Frime
Meridian

Enuatar

Earth Centered, Earth Fixed X,

Y, Z

F H Dana 2717704

2 (ECEF X, Y, Z - Earth Centered, Earth Fixed X, Y, Z)

) NAD-83 - XYZ

30:16:28.82 N( ) 97:44:25.19 W( )

-> X = -742507.1 Y = -5462738.5 Z = 3196706.5




3) UTM (Universal Transverse Mercator)

-2

UTM (zone)

6 uUTM 180
1 60
80 84 C
X I O 1,0
UTM zone 14
96 102 99 ()
(easting) ,
(northing)
500km
(false easting)
0
(northing) 10,000km
(false northing)
UTM Zone Numbers
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Peter H. Dana 784
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-UTM . ,
-> 0 ~42 |, 72 : Greenland, Barents Sea, Arctic Ocean
Svalbard
56 ~64 ( 31 , 32 ): North Sea, Norway
) NAD-83 - UTM

30:16:28.82 N 97:44:25.19 W

-> 621160.98m(easting) 3349893.53m(northing) Zone 14 R

4) MGRS (Military Grid Reference System)

UTM (zone)

(zone character)

UTM , 100
- 180 , 18 A~Z(1, 0
) 24 18
- 0 , 100 A~V(, O
) 20 2000
. UTM A , UTM zone F
-2 ;10
-10 :1m
) NAD-83 - MGRS

30:16:28.82 N 97:44:25.19 W

-> 14RPU2116149894
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5) GEOREF (World Geographic Reference System)

) NAD-83 - GEOREF

30:16:28.82 N 97:44:25.19 W

-> FJHA1516
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-5

regional)

(local

1-3

al Polar Stereographic)

1) UPS (Univers

80

84

aspect stereographic)

(polar
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UPS

UPS

) NAD-83

85:40:30.0 N 85:40:30.0 W —> ZGG7902863771



West Zone 15-XY Y BY[CYiFY, East Zone
A % fTx ¥, [xx [1x By [cx| px| ox i, B
¥ (S fTH [UN (3 [TH B |CH JTH | GHE{HH | TH)
Qv [mr]sv [T, uv [k [T B |Cy | | g [nv [ % | &v)
PU gu [Ru sy [T Juy [x0 [Tul BU [qu {r] G [y |au] B LG
1A [PT|QT [BT ST [RI [UR[XT YT BTJCT L¥T| G |HT [oT] ET|LT{ BT
LS [PS[98 |BS [$5.15 [us [%5 [¥S B |C8 |F5{GS [HS |75| ES{LS|PS
KRER PR | QR [RRSR | TR{UR TXR YR PRICR{TR} R |HE (R | KR |LR| PX (R
KD [L0 [PQ |QiriRg Isq [0 UQ XC ¥R %@ﬁwmm TEN[)
P [LEPRjgp [RP |SP Tre-fup [ e, CpiFrter e el ket pr (P
KN (LY [P |QN [RN [SH [ THToH-ai e EHICHH T O [ || v L) e | u
90 W 90 E
KA |LM. [PM | QB[R (b | T U 14 T e R N E ]
KL [LLPETOL[RL |SL |TL-L e L | BLCE(FL 761 |HL 1| BLTEE{BL| (L
KK [LK [PK [QK-{RK |SE | T8 [UK {XB YK (| B |CR1EE [GK [HK [T K| LK) PE |
BIHGT|PT| OF | BF ST | THUT T {17 BT |G E [ [Hi 3 [ | LT [PF-g8
LH|BHEOH| i | S| TH k3 | TH BY [CH | Fh{ CH [ |7 [k3-{LH [BH
L& PG| pe|Re 56 26 [UG] %6 16 BG {CG [£6| 66 [HG [J6KG |LG [P
'erlof |vE [sr|1E JuF (3 [vE b | GF | PR GF | HE |aF| KR/ LE
%, PEIQE|RE|SE [TEUE [2 |¥E B |cE|FE['6E [ 1E [7E[ KB 1E %
¢ Qn{Pp|sp}iD|vD{%D|¥D @mw@mm%‘@
8¢ (10 [ue | %Yo B | oc | Pl o[l
18 1B 3B BB/ CBLFH G
160
South Polar Area UPS Grid
6b UPS
) NAD-83 - UPS

85:40:30.0 S 85:40:30.0 W -> ATN2097136228

2) National Grid System

. (Australia, Belgium, Great

Britain, Finland , Ireland, Italy, The Netherlands, New Zealand, Sweden )

British National Grid (BNG)

- Mercator 0OS(Ordnance Survey) Great

Britain (1936)



- 49 2 400km, 100km
0.9996012717

- 1 500km , 2
100km

FH Dana 4Md8S7T

HP
1200 km ;
HQ|HR | HS | HT S0

1100 km
HY | HW]| HX &?’ HZ | Jv

1000 km
NE [ LY
2200 km
yMK | OF
=ZS00 km
NP | OL
TOO km
-{ll...l O
E00 km
= | O
SO0 km
SE EA
A0 ke m 1

SG “g_l SK 1;}5__1":3
=200 Em

snl-st En sp | TL
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SR
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British National Grid 100 km Squares

7 British National Grid (BNG)

) NAD-83 - BNG

54:30:52.55 N 1:27:55.75 W -> NZ3460013400
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Irish National Grid

- Mercator 0OS(Ordnance Survey) Great
Britain (1936) Ireland (1965)

- 53 30 , 8 200km, 250
km . 1.000035

3) SPC (State Plane Coordinates)

- North American Datum 1927 (NAD27), North
American Datum 1983 (NAD83) - State Plane System 1983

- (zone)

e Lambert (conformal conic) :
. (transverse) Mercator :
. (oblique) Mercator : ( : )

Fetaer H. Driana 95117594

8 SPC ( )
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4) Public Land Rectangular Surveys (PLRS PLS)
- ( ) 1790
(principal meridian) (baselines)
_ 6 (township) )
6 (range)
West East

-
sl
&
— Township 2 North,
North = Range EEﬂJ
South ) _J_B‘“FE'-!"E |
[=— L —=
|| =z I
L = -
H‘_"‘“-—_\_ E _'_'_'_J_'_'_,_,_,—'-
= _\_\__\_\__\_\__‘_"— = " _'__'_FJ_‘_- -1
M| = _'_'__,_o—f—"'_'-
"—\_\__\_\__\_ z _'_'__'_,_
'\—-_H_______ F_Fd__'_d_,,d-—"
= B e — | _'_'_'__,_,-r
11 | |CORREQTI] [ e
9 PLS ( : : : )
- 4
- 6 36 1
(section) , 4 (quarter
section) , 40 (acre) - (quarter-quarter
section) ( - 10 ).

12



Township 2 Horth, Range 3 East Section 22
i h 4 3 2 1
NW 174
T B a 10 11 12 180 Acres
E1/2
18 17 16 15 14 13
" 320 Acres
=eion NE 1/4
19 20 21 22 23 21 of
w&:z SW 114
40 Acres
30 29 28 27 26 25 W14
80 Acres
i 32 33 3 L] 36
10 - (quarter section)
) US PLS
Black Hills Meridian( ), T3S,R.1E.( )
sec. 8, SE1/4;
sec. 21;

sec. 28, E1/2, N1/2NW1/4 and NE1/4SW1/4
sec. 31, lots 2 and 4, NW1/4NE1/4, NE1/4ANW1/4, and SE1/4;
sec. 34, W1/2NE1/4, W1/2, W1/2SE1/4, and W1/2SE1/4

1-4

- (Bessel) (Gauss)

Mercator

- 125°, 127°, 129° 1°
(zone) 1,2,3 X



2-5

3 Y 38°
. : 38°N, 125°E, 1 38°N, 127°E, 1 38°N, 129°E
. , : (X-0m, Y-0m)
. , : (X-500,000m, Y -200,000m)
- : 1.0000

- : (X=550,000m, Y=200,000),
38°N, 131°E . 5

( +10.405")

- UT™m

2-1

, GPS

14



2-2
1) : (ITRF |, ECEF )
- ITRF2000
«1991 IAG IGS , , ITRF 88, 89, 90, 91, 92, 93,
94, 96, 97, 2000 ,
2)
- : GRS80
* JAG |ERS92 Standard
* WGS84 0.11mm, 0.0000003"
1 GRS80 WGS84
GRS80 WGS84
6,378,137.0m 6,378,137.0m
1/298.257222101 1/298.257223563
3)
2-3

- KTRF(Korean Terrestrial Reference Frame)

-1 : VLBI GPS

* 20Km ~ 30Km
(

15




. : 20Km 200
. : (EGM96)( ), GPS (1,500 )( ),
(3,000 ) ( )
. :10Cm
- 1 2003
2-4 ()
- : Mercator 0.9996
- +3° ,
- : 127° 30" , ( 0°)
- : N , E . (false N) +0.000m,
(false E) +500,000.000m
2-5
2-6
1) ( -> ) :
. (ITRF2000, VLBI -Epoch2002.0 )
. (1910 )

(Bessel) 10.405

16



2-5

Bursa-Wolf

: 1/10,000

)

1-2m

(1/5,000

r. o I
JI
= _H B
‘l..-
WP =
i
. Ay
— " _.' &
g = B
s
i : S & R
*‘w.h_f_ % - .,_.w.._......._“_._._:J. P
& =
: = VL
- 5 5 . B
- : N hl

_ — = — —

— mms Er T T EEr EEr T TEmr T T e o e

124 125 126 127 128 129 130 131 132
Longitude (deg)

123

11
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2)
(m) () (ppm)
AX Ay Nz Rx Ry Rz A
-115.80 | +474.99 | +674.11 -1.16 +2.31 +1.63 +6.43
&0 ¢l R -REXu éXi
e, U_ e uey, u, e~y u
§Y2 l;|_(1+| )é- Rz 1 Rx [;@Yl :+§DYl;|
82, H Ry -R¢ 1 ez, 0 ebzy
3)
- ( ) 1/10,000
- ( ) ( )
( , 2002 21 9
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2-5

3-1 - -
1) -f, -2 -h (X,Y,2)
X =(v+h)cosj cosl
Y =(v+h)cos] anl
Z=(@- e*)v+h)dnj
a
V= 2 an2;
4/1-2e szn J a - b
=@ D) _pp_ ¢
a
f: , 1/ f=alla-b), h: (ellipsoid height)
(h) GPS (H,
) (N, )
2) (X,Y,2) -f -2, -h
j -arctang +ef adeclll S( , iteration)
IXZ+Y? G
| =arctan(Y/ X)
h=Xsecl secj - v
3-2 ( 1)

19



X, =X, +dX
Y, =Y, +dY
Z =Z,+dZ
t S:
3-3 Molodensky (3-parameter )

5m

d =(-dXdgnj cosl - dYsnj anl +dZcosj +(f:da+a:df)an2 )/r
d =(-dXgnl +dYcosl )/(n cosj )
dh =dX cosj cosl +dYcosj snl +dZdnj +(axdf + f xda)sn?j xda

,al , da:

, df :

a

J1- €25n?j

V=

3-4 Hermert (7-parameter )
3
.3 X,Y,Z
2 X,Y
.0 1 Re g &X.0 g8Xg

2 - R,
& I=M ER, 1 -R.Z Y, +cdvs
&3 &R R 1585 &Zp
. (dX,dY,dz) :
(R, R/, R,)
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S

UTM

Molodensky

(9
, M =(1+dS" 10°), ds:
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