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Position fixing is determined by triangulation. traverse surveying and astronomy surveying. However., when the

station is moved. it is impossible to detemine its position by former method continuely. By satellite positioning
method(GPS system). this problem can be solved. In GPS system, there are two method to detemine the
length and coordinate of a point position. that is, kinemetic GPS method and static GPS method. Each is

based on carrier phase measurement and employs relative

position technique. This paper is presented to the

estimate of accuary between the kinematic and static methods. The results showed that the static is relatively
a little accurater than the kinematic. However. in kinematic mode. we received GPS signals a long time, the

kinematic one also proposed high accuracy value for length
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static GPS method

N B

2gd e 91X AL 4FEF vA5FE A
2oz AFsAY, o) olFde Fve F
2gyogs Brtsed 83 71Ede &3
sz & o 71240 HSe A7l Aot Fdl
e A% 71EY NA4Y FFoze ¥tst
AQZ 3N =F(satellite positining system)=  ©] &%
Ade Adstd FA gFole EAl diatq] &
&30z 238 s Ao] 7HesH . 1992).

£ Mo

o o

)

=]
o

- 139 -

survey.
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G PS Nominal Constellation
24 Satellites in 6 Orbital Plancs
4 Satellites in each Plane
20,200 km Altitudes. 58 Degree Inclination

Fig. 1. GPS distributions and orbit on earth.

Fig. 2. GPS vehicle structures,
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H2l % PEBABOIM GPSS MAIZ OIS HAALI|Ho| B 9T

© NNSS(Navy Navigation Setelleite System)2] 7
FYolch GPS, NNSS9 Bole U344 2x4&
Dt Aol oy, AFHALTF A4 #FAL
doz 7AE ALdH P4 E 2o

GPSell AHEHE =F5& BY GPS Systemo 2
AVE 5|2, space segment. control segment, user
segment2 EelH, FFFE, AAFE o] EAFEe
Folxgt Hao way GPSATAY. AAY F3
TR A2E. ol gxe FAZ TEUE Pt
GPSE oRE9 HAE 7lE7le oz odEn
(Hofmann et al. 1993).

o] gze] YoM B GPS} NNSS9) & #o)
£ Age Fue o] &A1Y AgFoith NNSS
A& 150MHzt 400MHzel VHFS 2318 Algsia,
Ade 9 AZTAHAA G H4de] gl AP
7t ek 3R] vimsod GPSel+ 1575.42MHz(<F
105GHz. L1 49 & Fa5 J9E AMESIL, Al
28 @Al A=TE oF 20.200Kme 2470 9449
g AFH Ao A ALz AT oldd=
3 ol fdo] Al UEE Foh A=
Atztol ¢ 500X, FRFAE G2 6749 AR
o 3 32 449 AFHAHE vl A=NFS
% 26, 60Km(AERE F 20.200Km)ol A 7] 0.5
F4A(F 11417 588 0] HEE FcH(Table 1).

Aol ge] dFaefM L2d(1.2MHz) &2 ZAHE:9
AdPoz At Y= o888 4 gich Lid
(L5MH)Z= C/AZEZFo|Y, C/ARE ¥ PI=s
Z+z} Clear and Acgisition & Coarse and Access.

L1 CARRIER 1578.42 MHz

C/A CODE 1L023MHz

WU X) e

NAV/SYSTEM DATA 5¢ Hx

P-CODE 1023 MHx @ He

VUL WL

L2 CARRIER 12276 MHx

S ———-—)@—-) L2 IGNAL
GPS SATELLITE SIGNALS

Fig. 3. The characteristics of C/A and P code signals,
and L1 and 12 carrier phases.

Precision ¥+ Protect & 9vlol, C/A ZE+= S
Fd=(Standard Code) 2 23 A71= FcH(Fig. 3).

C/A R=9 B2 1 I=FPRI FHFHO UL
U, P REE 72822 HAUX gt o] Bl o
9t Aol Aok 2y, AAdEs PREAEE T
T4 g3 A22 FEHT A2 vIE L]
ol3 f5322 HAUh FAMEQ Fdx 7R GPS
o] && o] 7tA 9 ojeigo] lom, fAMdE =
ERRE v dith

GPS9id2, 25 Rlg, A 59 AFs] ML
7t & 8AFHLEE] GAAAE GRS o]
Aog GPSHGE GPSAlZelgt ¥ele A9 3
g3 AZg fAs Atk GPSAIZE IALRA

Table 1. Comparison of characteristics of NNSS and GPS survey.

NNSS GPS
Orbit Polar & Circular Circular
Orbit Height about 100 Km about 2 0000 Kn
Periods about 100min. 0.5 days
No. of Satellite 5-6 24
Frequency 150 MHz, 1227.6 MHz
400 MHz 1570.42 MHz
Measurement method Doppler Electromagnetic
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Fig. 4. The method of position srvey using
single GPS.
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Fig. 5. Principle of carrier phase GPS survey.
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Fig. 6. The method of pesition survey using DGPS.
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-0.14797 UP V8- 000866 L°V°

( 2-8)

47 =-9.4185-4.14394V-0.20672UV-1.37944 1*
-1.23235 UP-0.8304 U° V2 + 5.62308 V°
+ 1.80683 V*-4.51075 V°+ 0.09944 L°
-0.91183 V8 +0.90813 U7 + 0.2877 U* VP
+1.48962 V7 +0.16266 V*-0.27918 U®
-0.16036 V°-0.003918 U° V2+0.01027 UV
(2-9)

A7]1A, U= 015707963 (#-35)

V= 015707963( 4-129)

3949 QAZAEYAZ ARFE. TMER L
2 BYE AAEA FYAA AgsR e F4 3
EE A4aAd TMFYY 9342 298= 53
12959 A% 7H3e M FFYEHE ol 8sAh
29 A2-10% (-1 TMEREYY o83
Jordan® Eggert®] 3% Z#}4]o|tH(Dent. 1985).
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el

M1

1

Acos O+ 6

AcosO(1-F+ 7D

120 Acos B(5— 18F+ 19" —58£75)

++2!><

5010 Alcos @61 — 4798 + 1798 — 1)

(2-10)

So

N + % A*sin Ocos @

Atsin @cos *@(5— £+ 99+ 45%)

4+ L 46

70 sin @cos *&(61 — 582 + 2707 — 330£%°)

40320 APsin @cos "O(1385 — 3111 £ +543¢* — 1)

(2-11)

©

g7l .t = tan®@. #* ° i—egcosz@

o
Se= fo Ncos@dr

AYUZR

Kinematic 2fgiel FAlzdm}

AAG DFHAH S F(Kinematic method) 2 F o
o GPSFAIVIZ oF 299 E AEE Wolr A&
Z@oh= Al2dolch metA o|gyg ol 88 FL
@2 FEFUS FAAUL AFEZAY e §8E
Rog Apg o

4 DGPSE 418 AEY PP L seotslr] o
5t Sweden® GeodimeterAlollA THE FA2H7|E
olgsted A& 4 FaAth o FHAIIY by
A7b 1 mm + 1 ppm2 24 GPSFAI7Ie) vlalA <k
1000 F= A8 ge YIS Hogith ¢4 #
712 4639 YAE PGSt AAgE TRt
AAE T X2 AFdgn zEAANM AT g
AU A= A o 700mel dste] Pt

2 AHE Table 3ol Yehiglth 235 4sE9,
gAdeg 10 emidY a2 Yeiton, Z$ol
metx ok 30 em7AR| 22k B o] AAZE GPSEF
FE AT A ZFo 4Is] AFS 7ok &
o2 Alugrh ojHe A= FHY FoEFG ¢
Al w2 ozt QIS WP Aoz AlRd

A
Al A
e



MHel d FESE0IM GPSe| HAIZ O|SEZ L HX|ZET || s HF

o G 4N GPSERE ANE BeelE 4
P
A28 wolo} g Aoz AR

olel@ Aol mel ANE GPSE el mE 9%
o WEL LWL o 12 BHoz Az A
gol M2 ojo) A BAAGA gl AT Anw

Stth 2 ATHE  Table 20 UERAQT. 2 EABHE .

AHEE case 1¢ BH, ALY YAz 23t
lemii®lz Wdledles oF SEEEZE £9d 9y
case 2%1 A4 G 3RFBE A9HYh o) @t
o) WEg ulFo}] £ o kinematic GPSEFEE A4
T 3L HAR JEol4E Jidd JARY 2271 1
emiSle el fAGertE gdstn E3E A
Aol @ Re g Atggrh

Table 3. The different values of kinematic DGPS
survey and EDM for a length.

| oS EDM Error(cm)
L 686.822 686.884 6.2
L 539848 550.921 73
| 434109 434.243 134
| 266.004 266.187 9.33
| 560.262 530.921 341
434105 434.243 138

Table 4. The different value variations of kinematic
DGPS survey according to survey time.

time(min.) case 1 case 2
1 2000 m 1.500 m
2 0.667 m 0514 m
3 0450 m 0.018 m
4 0350 m 0.023 m
5 0290 m 0.018 m
6 0247 m
7 0201 m
8 0.100 m
9 0.017 m

Static ol ;UE2
AP AFA45Z(Static method) 2 5 o

9] GPSFAIZIZ FHoE 10Rold9 ARE PolA
A2 AAsE A2dolt) of AL AAE 9z9
AEFo vlaf ¥ FREE doAY AAE
Fg o we {8 A4EZZrIYelch o BP9
DHL ZFE AAF Fo) YYL okt vzl 9
Uk

o] FHe AR T g2 g Frh FAY

g4 39 sy NAFel dstel gAH 7R

kinematic 2713 2 AN FZE& AAls
ARk

AHE Table 5o Jehiich Z7#E A3BW o
AAez a7t 20 ecmlY 2 Yepded o2 2
e @l Jebd kinematic Wl vlsle] _‘?_3131
e AgTst dold oy e FA7NF
9 Aol wall. ArAYPold DA = —‘Hi‘.";
gholl ot exte} Fa7|AA Y AR Fof st
o s E ez Ardrh

a8y 7k FEE H-2 kinematic FF7'8l
dsld AurHez kg g AFsn At A
ot}

Tabel 5. The Different Values of Static DGPS Survey
and EDM for a Length.

GPS EDM Error(cm)
686.884 686.884 12.6
559.798 559.921 12.3
434.126 434.243 11.7
266.077 266.187 11.0

oeld ARe viFel B o, FAYYHoz 23
2 WY A9 BT 2 ANAATH BA F471¢]
% B $47] FHUY 2715 nelsel ¥ Ao
2 Aagd.

KinematicE 22 Static Z2t] HYUT H|1

QoA AMAIE KinematicH} StaticZ:Fgel vli:s
&3 oa7t gol EgEHo O JAEE vwss)
7 9 Aol A Ho JAF 3L A3
o Qule} B2, FHZA7]. GPSEFZE AM=2H|ast
o] GPSl o3t FATHIE HAASH 1 AHE
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Table 6. Comparison of Different Values of DGPS Survey(Kinematic and Static), Invar Standard Length and EDM

#d-zo

A

Surveying Invar Standard . Static ) )
Measurement Length EDM Static GPS(TM) GPS(WGS-84) Kinematic GPS
Measurement | 49 0 1y 19823 19833 19846 1985

values

Different difference of the |difference of EDMdifference of EDM difference of

values invar 3 mm 1 em 2.3 ¢cm EDM 3 em

Table 6o} eRA ATt

Table 6& 2HEW, vt} Foi3Fr19 g
< A9 Aol HolA gob & Aol AHSE B
23719 A= ¢ w2 Aoz Asdd 19
I static 37 kinematic 3 viasiE dx
Statice] Kinematic®th L =7t £2 2oz g
Wtk GPSE ol FIUE&FE dAgdE 537
719 38S 3 9 F4o) o] R ok A2 A}
59}, duksid, Algo] EZolu tagetE HAY
AL 237 god + 10 cm AE7 2488 F A
& Aeg ARdED 59] StaticH Zo] FLF} FF
g AT A ol HE FE9 12y FFE
Ardor @ Aoz AlRHY,

4 8

dutF o 2 static PYPL2 GPSEH7IZ X233
€ & o Kinematic FHY LY Static BYgo] 5%
Aoz @A o, BEAY #59 5L FHY
FAHEY AAToR Udd Staticdgoez 534
#7t 2487 G sk dgel Yt ol
A= GPSFA7IY BFA% AME 2 417
9 3 g FAAY oxd st LAY F A&
Aoz Algdt. 53 static Z3YEPE AT o

FA Fol, £, THFY FES ol 7I1Ys

AWHY AR PPEE
ol Hste] Ue

o 7

&g ook AT Aol meAE AEA4
AU FH9 BAEE Aste] kR BE AlZo]

R5E 297 A mEA olEe He
232 AN 9=
WA A 2Rt lem BAE ol
g x PARe

o) kinematic

Ab A

uzl.

nEH

ECE
320 ATE

= Ag

glojop & Aoz Alzdrt

staticg ol kinematic
Aoz Vet &3] kinematic
A% 5EolUY AIZFEY YXE &AVY. R

i}

J&}ENFIH

AFdga G715 A74A
FEHAUT

BAE. 1992, A4&3 I fyed EFY &2
A3 7. &A83A, 10(1), 19~24.

FER, 1992 &

33 48 (D). ARFAL 402~410.

FEE, 1992. £2% & (1I). 7AFAL 482~517.
Dent, Borden D.. 1985. Principales of Thematic Map
Degin. Addison-Wesley Pub. CO, 34~59.
B. Hofmann-Wellenhof, Lichtenegger. H. and Collins,
J.. GPS, 1993. Springer-Verlag. 355 pp.

-150-



	서론
	GPS측량의 특성
	GPS를 이용한 3차원 위치결정
	결과
	결론
	사사
	<참고문헌>



