Hek H3W REMOTE SENSING OF ENVIRONMENT Vol. §, No. 3
1991 &£ 8 B CHINA Aug., 1991

GPS ©EREM RS = 1@ XIEHH
ERLH YAz
5 # £

(RRALEHBERE)

L] B

AXGFREREMRLE (GPS) EMEBRANEREUPIHNATRNELRIR, BERRT
GPS BTHRBREH I RERMANE OPS BN EMAEMEETNEBREN (BR =2/
WEROH—-THBABRE R, BRHAMLRERN, BTHE OPS EAKARAERENERENT
ek, B AT M 1:500 B 1:10 THARNEHMEEAMSEEGIE, URENGIRAESHRES
BT, XPERET GPS HAENZE MREBRPE—FFALTTHERE,

XM 2RELFRE HNSER HEEL

—, RFREMRL (GPS)

GPS £IREAr R4 ¥ Navigtion Satellite Timing and Ranging/Global Posi-
tioning System EYFLZEIA NAVSTAR/GPS Wi, ER&XE: FHMTENK
WEE/ &2REMNRE. ZREEREFREHE
REFHEFHIFT —RLESMREA R LK,
HEEMS, HEEHES AP ERIL=5
ﬁéﬁﬁko

DEHSH 18 BIEIERIHEAT
BAR. THREIEHGSHEANTENTRE
B 55° AR T EOSuEE L, Mg
HHIRAA 60°, HLEFHEED 20200 km,
12 HENSGMWIR—A, XENHRTLURIES
RE—W s e RN R E N K F MEL LB
ENES(LE LD, DEEREFBENET

: ' ' BT BN X EFERERESRAEE, B
M1 oS DENHER HAM R RGO, TR E& B D RRK,
Fig. 1 Satellite orbit.s of GPS Fﬁﬂéiﬁjﬁﬂgﬁ'ﬂ@tiﬁﬁﬁﬁo ﬁu%%diﬁzﬂ
EHIEE,&ATEYENRESE BN VEREBRAEATERSE,
GPS DERHAIR—MNET B, TR KB %:
fu, = 1575.42 MHz, 1L, = 19 cm
fr, = 1227.60 MHz, iz, = 24 cm




X3 FW{: GPS 2REN RSN Z BRNE HE b HINL 217

FEABBRANLARES, —BATNES, B LA N ES SHE SN AR,
B4y H% 1.023 Mb/s £110.23 Mb/s, HIEES4HG 1 ms EE—R, ARREMRT
BES, ARG, B DU TG AL, ARG (C/A T); BEELREE—K,
BEBEERE, BHELERTIER, REMK, BEATHEEEML, SrEs P
D)o MR ER R AN RGN — AL R ENESE, BEROHHEIESD. AXESH
BFLL 50 bit/s AYBERPEHIAE L F1 L, L, ANAACRIERR. . SR ERMTIE
THERES, SWEBEIERELR 30s, L1500 bit, 532% 5 MFWi, & 300bit, FHHEIT
155, BRALA] DI R B RN — A T E AT W, DR Tt g it 2,

BEEFSSREMNREN R Bl E T MR FIE AR H Ko
WHZHHNWESRRIEENRENER E, SEEHENFAEE N RGN TERS,
RERBRUUEKSE, TRTEZD, DEWOSEZMED, S BERRELLE B, AR E
MEATEFRES, AR T &R, @ s i P — NERER GPS N A%,

F PR WAL ES 2 B L IR IR R A B o EALEIBLL B I A IR W %, i A #H
REFEmA RN IRERE D, £ AREEHT EHETEL T BER BERE, T,
&R L BRI, WM E RGBT R E RGN 2 IE B A i PR AU HRRR , KB
TMERAZNEHER, REBWRALHTURN, DERERESNTUERIERF
EANEERES. BTEEESKME, ERBEEDE-MIERKSE, BESHEK
G, FHREREAHRA . BENOXNENMREMEE, TEHLRR. RELENT
R, 8 AT R R o

HAl, GPS BUMMTHERBL%H 4 K. (1) ZEEE; (2) PhEES; 3) THE;
(4) BB, X 7THEBREEE RS RNOTRE, BRRK e s, BT L%
MM F AR W R EW, R RO R RN 31T A B, HlinfA GPS ¥R
#AEH=ANERNREENAEENRA FEBFRTERLHE,

DB IR BN R R B R FAMEEREAN, BEMANRG-ESTERHE
SHERN—HPEBGER C/A 1), B ERHREREVIKBINESHETILE, ANAES
BEESR, WHANESERRNN DERESHERNE, N E—RFIRIE, LK,
B/EDEEWEREBLALEME, WRARNAN 4 FLE, NUREELSEER
A B AR PR E 4 MRASH WBEIE B AR BRIK, (B8] BT LM EhLo
I BE . T2 AR KN S A

B ER BT IERT E . BAN—FUMGT . ERERGE SHE N
AR, FriEB A MNE X LEDEES EENS ZE B ZAWALE, BT
REMULEREFMALERES RBEERABARTEEN, nRAUASESIAY 2 — &
H, NURTEACAR AR $4R F] 1.9 mm 71 2.4 mm, FEREE KM B HIERE 72 I LA
R =ZfHES, AT RIESHEE, EERHMENEAE, R L RNABRN K HE
MR UMBERGFTHS,ERAZT R NETAURZET R RHESA RGBT HER AR
H, AT LERARGEREEGHEE.

AR, DOBE R SRR b b R — A AR MU B EE , RUR W i R SR AU BE 1T AR 6 8 i
(Ap =293m, dga=293m), FERBFNNEEET, KoK RS 3m(C/AH)



218 E7 1% % = %6 %

f03m (P, EMEEMSBRHIEZRARM A ZENENER,

= GPS RIFizs i@ Bk g Ay vl Rtk

BT GPS @eEf A% AT ah&EAr, Hitk, BAT LR &R E g A L
7E¥HLERY GPS HEWcHL Ml e A8 AT rh SN TR m EAAN =4 L5, H
GPS B dOEEArL B, "I E A MBI EUIE A TR EME & %,

EZEP=ANEHFE GPS BIEAIABH ANTUIREE F0 4, EhfEZ R
HEBAREZELITTHR. BAUTEERIERZRSIN, AT AL mF,

(1) GPS FIHMRERSMBREFEhRBELE NN, REEhEHER GPS
Al R BRI IR AEERGERE 1D,

) MG RRTROF AR ATEE
Ao MNMERNEEEEERENT Bk
HEEENZBE,

(3) MHE GPS BIEMERERXEWFE £
BERIFN R, XEE GPS HIREHEMW
AR, R ARR WU ME Fn/ B H T R A O
BIE §: 8

(4) W i, GPSBEEMEAIRAT
T 2 BRI A, &2 GPS M
EAEXSRPUVAREL TR A RN A X5k R
£ GPS HAARAHA RHERE WGS 84)
B E,

(5) A THRRERE, BIXTHREER
SRR (NEH-ZaRBRR) OMERE,
ERA-ERHEERN S, BXHRWMHA &
AN EEBHA, MPXEEN. HE,
RGPS MFRATE KRN #E1T 28, WX
FMR B E —Hem R h, A W&

H2 FAMS CPS BRNMMGERZE  EHEMWIEA® GPS ¥R,
Fig. 2 Airborne system with two GPS mFHLE GPS B ALK LR AL il A
A SRS MERETERES, FUEET—
MRDERE, MREFEIEERREIN L, ZROXEAN—ER, BEEWIRTRR
(RHR 5 AR R )R = 245 23 B RT DATUSE HE 3R (was 945 wado

A2 RRFAZHES-AEENASETREPEHOTREE HEREAMMES
B EREHL A1 GPS MRET 85 4 KIEUM AR AR IR 7.(X0 Yas Zado
BT ROAER e FREA, FTUBMEA S ER—BRARBRIFT B (Xs, Ys, Zs)o XH
FEFHBRRFALTE,BARL « NENDERERE RETREN,




%3 M ZME{: GPS & RRE A ARG TE A2 RS B R iy B2 F 219

1 BETEX GPS FusefmnmERXR

Tablel 1 Accuracy demands of combined adjustment on GPS station

22 =1y i . ,
‘ BEEL — 3t GPS poiEErE R
WELAR | BELAR (m)
I"x,y Hs 0',“’ al@
(m) (m) (m) (m)
1:107 1:100000 5 <4 20 30 16
1:57 1:70000 2.5 2 10 15 8
1:2.575 1:50000 1.2 1.2 5 5 4
1:1157 1:30000 0.5 0.4 2 1.6 0.7
1:5000 1:15000 0.25 0.2 7 1 0.8 0.35
1:1000 1:8000 5cm 10¢m 0.5 0.4D 0.15
R A AL e 1:4000 1~2cm 6 cm — 0.15® 0.15
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Table 2 Comparison between GPS coordinate and camera station “true
coordi nate”

WE rEZE (RMS) az(ecm) aylcm) Aaz(cm) 435 % (cm)
A HH gEEAE 5.5 6.1 3.9 5.2
Bl HEBERMRRE 3.4 4.5 3.4 3.8
T HI T R¥ER 35 5.5 7.6 4.6 6.0
3N HEBEEARRE 3.4 6.4 4.2 4.8

ERABHERERH, EREHORAEIN, GPS BAIKRGIRE KR LR &L K,
£ Flevoland REAHT, BAME TR 60 B, HERRERKRERIHE XL
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LREENLABEER. Hit, BENBRMBRFERS B YT 7HR m AR E i
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Table 3 Accuracy of block adjustment at test field flevoland

LERiEE (cm) " )
BHPRE (cm
FETR EHRE BHRRE

Ve v, Vs Uy l u, u, G, i Gy ’ G, G,
AT4V2H 1, —1.4 | —1.4 10.6 2.6 1 2.2 11.9 1.63 1.3 1.3 4.7
AT6V3IH (2) —0.8 ] —0.5 0.3 1.9 1.4 3.1 1.03 1.1 1.1 2.2
GPS NL (1) | —0.4| —0.4 | —0.9 | 2.1 1.8 47 | 103 | 1 1.1 1.9
GPS ED (1) —0.5] —0.9 0.2 | 2.3 1.9 41 | 103 | 101 1.1 1.8

(1) NAYEREM, 33 MEERERS
() 9 A FERER, 29 MEERER.
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Application of Global Positioning System in High Accuracy point
Determination of Airborne Remote Sensing Data

Li Deren

(Wuhan Technical University of Surveying and Mapping)

Abstract

The present status and future development about the application of GPS in high accuracy
point determination of airborne remote sensing data are briefly summerized. The emphases are
to describe the applicability of GPS in airborne remote sensing and to give a typical axperi-
ment result of aerotriangulation by using differential phase GPS measurement. Theoretical m-
vestigation and practical test show that kinematic GPS technique can be used for topographic
and thematic mapping with a scale from 1:500 to 1:100 000, as well as for high accuracy po-
int determination such as coordinate cadastre because it provides very high accuracy and re-
liability. The prospective applications of GPS technique in airborne and Spaceborne remote
sensing are also discussed.

Key words  Global positioning system  Airborne remote Sensing Kenematic posi-
tioning.



