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ABSTRACT

This study aimed to estimate accuracy of GPS/Leveling and to present availability of
GPS/Leveling in public surveying. For this purpose, we carried out GPS survey for bench
marks and control points of Hongsung area. Orthometric heights calculated by two
GPS/Leveling methods were compared to reference height. The one is calculated by base of
geoid models such as EGM96, OSU91A, KGEOID99, and the other is calculated by network
adjustment using fixed point. The results of GPS/Leveling by geoid models show that
RMSE of EGM9% is *0.061m, OSU91A *0.725m, and KGEOID99 *+0.598m. The results of
GPS/Leveling by network adjustment show that the best RMSE is #0.043m in case of
using three fixed bench mark, and this method can be used for leveling effectively.
GPS/Leveling would be able to apply in forth order public leveling and height determination
of public control points.

1. M2 913

vl &4 #£319 71EL 1914~1916W7HA]

» AAWSw EEFe @ s gAYty AAA R wg
wex TPA Y FH

- 107 -



9x& X]/\]—o]] grEMoz

Bench Mark) 22 A o|A
& FAEAE 1017

17} 29X dAste] FE
olgatglort 1 F o] A& 1963%
AshEAARYsos oHaAA %,
1o J1EL oluke] s Ho|H,
A3}

mlo

(o3

Z

= T/

&

Pz X

P
o] MeolEHe AFoE o
SER BELS

SDRES

&l

2]
i L VY

U
2y

T

oy
o
it
3L

0

ATEe|ol E GPSY
oh;}
g1, GPSll a3l 2R 33k Y= WGESH
HRIEAE 71€22 she ANHE Fold, o]2 5
A= 2 Y% ebd5 iellipsoidal height : hE +
ATt olu EllA e ZIFERIAHS 7
Z @ Folo)7] "o Aol=g V|EL
E 3(orthometric height : H)9h= th2t} 0§7]4, 7

& A~
g 5 L
& 4

ZEMA}  RQoluzte] nAAE ]o ol
(geoidal height : N)gtu gel<ad 1> #32),
h=N+H
H AES
D .
N \M\"“‘”“““‘\ - N20=
zean

g 1. =OoIMAH

m}a}/ﬂ GPS &3 o3t % nAA(GPS/Leveling)
& GPS ZFA AEE e ERIAIAM RQo)=

e 23| oste] FFRE AL 7IAES

PLLET2% 2002 426 )]

&, NEE

EHE GPS #5%E 14 T /A mugs
1gste]l gxAoRM Feiax s e HE
15 AAshE WS A8stojof gt

ARe] 7S, AQolerdo] Agdte) 159t -
el 273 51991, 1994), H44 F(19%), %
THAHD), o1Mu) F(199%6, 200000 olef A5
A7, #8238, 94 hl, GPS/Leveling %
vhgh Hhgo g 3&‘&59] Aol mdo gk i
77 AgEo ghom digAes Iyx|ege o

T AFel KGEOIDM Z&(=yA2lg), 1998)0] %
th o] oo Fo AolmwdIA mlx Q5lolo
Tyl @i OSUIIA, vl= GSFC/DMAS
EGM% Edo| tiejr e B2 H7p7t ol F OVLL 2
cHoldu) 5, 1997 244 5, 1999 1A
2000). 3, Flo] A9-E ofy ke 7Fo] 1
2 Aefoin, b AL glejok
371wzl nAlEHTL gl AYdME %88}
o of{gol] k.

H 01—1101]/\15
o thsted GPS

0] =
A

olt

AR R Ei

ol o FEHY AR

, el 5 AL
ZAEGM, OSU91A

A4
]@

m>

.

"

%hs
Ao

mﬂ

°2M4 GPS/Leveling®l ¢
gENE AF 15}04
GPS/Leveling®] -3}l 7]ods} 2} ?}E}.

T

ol

2. GPS &%
GPS/Levelings FHs7]ol StA, 91 =gxl2|

4ol GPS AAAEFHSUWN)H ATy
A ZA308S GPSE 10417 #B1&8l0] WGSH4

AuE 24D F o2 Agae.

w, 1 A7} 3443089 WGSY FHEE k&3 2tk

A2le)

0% A9 244

- 108 -



GPS/Leveling?} 2873 &8 ot #A3 A4

J8 2. EMXIY2| GPS HRUE

=/
Mo

ox

36" 36 375680 N
D126° 407 56" 943 E
ERIA L 87718 m

vk Wil me #31 W}

F3% AAF WA

3. Mup 24

3.1 GPS/ Levelingell 9 X Qo=

A

GPS dHolgl Azl  dolAE Trimblertel

1E
o
fijrt
2
2

=2

o|F FAzA FEAUGH) W AZHTH) o S Aste] 2 FEd F A AR
sto] <y 29 22 ASLE Ao, #5 B g Asen 1 AFE <¥ >3 2
A7 Ay 1%m~5lkm Akolth AR <E DA, BHgA M TAAKARTLE 2
Leica SR399 4°417) 3UlE 1402 dho] 2000. 7. 28k ABrh A Qoleyoly olE <X 2>o UER
12 ~ 718 712t B dpgaEded disf 7WsE th EAAQe] x| QolmiE 22.648m~22.985me)
W0 GPS ZHS Arslglen, A4 2N Bxg Jehln glen) HF 22846melth A
0z Ao HiolHE S HlEE Qs o2 oot ARl ZVIEGE EolA:
o} dlojg] alo] BiFsd 449 FEH16-1, 7Age Hold, 7HE FZol| 97 59 AAHSH

F 1. GPS TEHe| UxM Zat R TA| EnMA ([4EH AMAE GAABREH)

BEH = AE Etel® Z(m) | HEID(m) B

16-11 36 3B 12799902 126° 41" 36".385% 53.926 30.941 1

25-15 3636 2990633 126" 42" 0279443 45,753 22.807 [

37-31 36 34 1742000 126° 39 0357132 95.065 72.230 Ll

24-0 36" 36 03".3%402 126° 39" 36”.49402 52.309 29.490 O

38-1 3% 3H 097303 126" 37" 53".03393 111.207 88.459 O
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316 36 34 1278350 126" 42" 01" 67360 116.093 93.110 A

430 3B 36 2873171 126" 42" 41"757%6 112.381 89.470 VAN

439 36 3B 16706488 126" 37" 54".13066 159.074 136.240 A

442 36 3B 2336292 126" 35" 59752661 130.478 107.830 N

466 36 34 34732433 126" 39" 56767118 99.647 76.770 Va\

=4 37 16" 31"87357 127° 03" 15".28198 83.358 60.126 57
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9] 23232 | 23174 ) 23914 23.696
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HEH AL A B C D E F
16-11 30.941 31.088 31.056 31.196 30.997 30.990 30.963
25-15 22.807 22.912 Fix 22.938 Fix 22.812 Fix
37-31 72.230 Fix Fix 72.331 Fix 72.269 Fix

24-0 29.490 20.474 29.432 29.574 Fix 29.519 25510
38-1 88.459 88.370 88.334 88.522 88.459 88.506 88.484
23 393.548 393.417 393.371 Fix 393.553 Fix Fix
308 64.856 64.880 64.803 64.194 64.841 Fix 64.885
316 93.110 93.253 93.182 Fix 93.098 Fix 93.065
430 89.470 89.545 89.457 89.569 89.397 89.397 89.385
439 136.240 136.238 136.202 136.534 136.326 136.373 136.353
442 107.830 107 644 107.604 107.811 107.837 107.900 107.885
466 76.770 76.813 76.782 76.902 76.772 76.802 76.767
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HEH A B C D E F
16-11 0.147 0.109 0.256 0.056 0.049 0.022
25-15 0.105 Fix 0.131 Fix 0.005 Fix
37-31 Fix Fix 0.101 Fix 0.039 Fix
24-0 -0.016 -0.058 0.084 Fix 0.029 0.020
38-1 -0.0%9 -0.125 0.063 0.000 0.047 0.025
23 -0.131 -0.177 Fix 0.006 Fix Fix
308 0.024 -0.053 0.058 -0.015 Fix -0.001
316 0.143 0072 Fix -0.012 Fix -0.045
430 0.075 -0013 0.09 -0073 -0073 -0.083
439 -0.002 -0.038 0294 0.086 0.133 0.113
a2 -0.186 -0.226 -0.019 0.007 0.070 0.055
466 0.043 0.012 0.132 0.002 0.032 -0.003
RMSE +0.105 +0.111 +0.149 +0.043 +0.063 +0.054
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ST M3 gD | 9% | ®MED | QX | ¥ED | 2% | HED | 2%
16-11 | 30941 | 30997 | 0056 | 30971 | 0030 | 30273 | -0668 | 30396 | -0545
25-15 | 22807 | 22807 | Fix 22798 | -0.009 | 22100 | 0707 | 22211 | -0.59%
37-31 | 72230 | 72230 | Fix 72191 | -0039 | 71488 | -0742 | 71615 | -0.615
24-0 | 29490 | 29490 | Fix 29542 | 0052 | 28852 | -0.638 | 28928 | -0.562
38-1 88459 | 88459 | 0.000 | 88440 | -0.019 | 87.750 | -0.709 | 87.833 | -0.626
23 | 393548 | 393553 | 0.005 | 393480 | -0.068 | 392790 | -0.758 | 392.944 | -0.604
308 64856 | 64.841 | -0.015 | 64763 | -0.093 | 64.065 | <0791 | 64258 | ~0.598
316 93.110 | 93.098 | -0.012 | 93.037 | -0.073 | 92.326 | -0.784 | 92.481 | -0.629
430 89.470 | 89.397 | -0.073 | 89.426 | -0.044 | 88728 | -0.742 | 88839 | -0.631
439 | 136.240 | 136326 | 0.086 | 136.307 | 0067 | 135.617 | 0623 | 135700 | -0.540
442 | 107.830 | 107.837 | 0007 | 107.711 | -0.119 | 107.023 | -0.807 | 107.184 | -0.646
466 76770 | 76772 | 0002 | 76773 | 0003 | 76069 | -0.701 | 76.197 | -0573
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