B4 H 6 )
2019 4£ 6 A

RO KR R

Geomatics and Information Science of Wuhan University

Vol. 44 No. 6
June 2019

i BB |

DOI. 10. 13203/j. whugis20170264 B
RS

Y 5 Th: T B

i 5y LR

i

%/J\El.z

XEHS :1671-8860(2019)06-0933-08

B 100 s 1 2 5 7 7

KR A

=8O G &

1 b st BB 508 5 B R DFFE BT . A 5T, 100094
2 fE B TR M B 2 il {5 2 B - T R AR L 450001
3 VYR A R A MR B S R AR B L U 1] AR 611756

W OEANELETZHRG TR, R E — AR AR CIF A WM 2 4E 4 (shuttle radar topogra-
phy mission, SRTM) DEM #i 8 &9 T3 @ 42 5] 5 845 75 ik . %7 ko A M E A5 Fe by A 3 AN B B - &
¥ &3 DEM 42 3tfe DEM It B2 50 £ % B, T 5 5 s 4% F 69 40 x4 3R £ fo 26 3438 £ #4742, SRTM DEM
WA BB FEATRT P AL L S E 4 42 DEM BFBL A T B s i B 5 0 T o 2 K AR
L BN B RN R CE AW B LR R e, B R ARIE S AR DEM T e ek HAF b R R
FBERFRE—FLERLBERR G T RYLFTHRIE, TBLEREAW. MR EGFT ESF LA RE B
Bl AR AEZFRGRE—FHEHBEYEHRRINRBT AR ZG ML, FEFHEBEE S AL T 6.2 m,
5.2 m, AEAIF 3 L 12 50 000 bl R T B e 4 L &R . R AcHh A AR L A5 K e DEM 5 % % 69 %

A A FE Rk T L6 Ao 5 K e DEM &9 59 %,

KR EHBEPE; LEIEH 52 45; SRTM DEM; A g M -F £2; DEM E#&

HhE S ES P236 XERARED A

) FH 3 S5 A5 R ) 2 TR S AR AT P | i AR
bR Rk P S AR A 38 S8 R E AL T TR R
AT P RS R R 5 e A T A O 5 0 A AR
S G AR W E ARG B . B R TR AR 2
3 A R A T SR AR BORCRRAIR L B R K
PRI 0 7R 85 i 52 AR A I M T4 A R AR IS
PO SA T BT E AL T .

SCHRLT e 7™ M8 A5 LAy A 28 1) BE Atk F e ik
PUBSMER AR S 5 1 B A TR R TCEEE A
G BE 5 SCHRL2-3 JBF X it 25 5248 A AT 4 ) B
JG (inertial measurement unit, IMU)/# /3 4Bk
E i &4 (differential global positioning system,
DGPS) LA K 51 A1 7 155 B 55 50k ¥ I ik X 10 7R TG
P B DA A R R E AL AT T KL 58—
SEAT 25 1Y R

Reg—SMERE =5 DREETEE &0
R AL RN AR 22 T3 AL, FLH R ) H bR 2 TG
D 1 50 000 BB RO TR &, (5 i T H 23 4%
1 R B ARG AR R A A G 221
FLEE N RN RE R B Bk H AR 2Rk . X
Pl B0 I F- 22 F0 R 2 4 DEM, GE

Y75 B H:2018-06-10

AR SR AT B R R AR T o K
VA 0T 5 AR T B R R A TR
i 52 DX R /N A ) B 2 DU 52 1) Al B R

LR R AL 75 3K BB I 25 4F: 55 (shuttle radar
topography mission, SRTM) DEM %/Af DEM
HLA 35 o R G B R 4 Bk b 0t 7 25 R T Oy Bk
BE Tl BB W T A T SR AR A 58 A Y ik TR
. SCHERLO T 2 JF DEM T 4 By = 7 10 i
AR EAL, SLH R B A ] SRTM DEM 4 Bl 7€ 17
I B ST R B2 AR 19 TG 5 € AL A BE AT DL 2
12 50 000 b il RUHTE Tl i ol il 23K, Sk 1 = 10 A
AR T LR AL T AP IR TR T R . T
T BN AR B DEM ., H I 5 i 5218 TP A7 7
R BN Y T FLAT A 20 B A A R AN A T
DEM 1% 52 J, 25 185 3 LU A9 58 R 38 2% 5| 7 i ek
DEM i # K & 4 22 5 2 35 it DEM 42 R 1%, H
HEE X v 5 i D30 DEM. #2 07 ¥ 8405 it
Hb ZTT AT ST SR A N 158 2 I AME

A SR B W AR Y G AR A L 1] i AT
FEI . f SRTM DEM A % B 4 » 78 SCHk 9]
T4 7 B LA b oy v M v S R SR A AR

I E#E: HAK A RFF IS (41601507 ; M B E B TR B 5K 5 0 55 380 2 i 4 (SKLGIE2015-M-3-3) ,
FE—1EE /N T WA B SY 0, BN RS R AR 5 N 7 T ST . chenxw_2007 @aliyun. com



934 PO S O

fe BB 2 R 2019 4 6 A

X DEM 2 B A F#2 WiL f SRTM DEM i ]
TH By DEM $2 1B, IF [5] i xh 22 9052 48 v 79 48 X
RZEPATAMEE L $7 ) —Fh SRTM DEM 4 By 1 ¢
By il TR AR A E AT .

1 SRTM DEM

SRTM DEM J& H#ij b FH 55 )71z 1) 4 5k A JF
DEM ¥l 2 —, & # il 4 SRTM DEM V4. 1
i PR #80as & olb o0 & A Chttp://srtm. csi.
cgiar. org) AR Y 28 % V- T RS B2 026 % oo A A 52
Gri 20 mL 16 m, BAE R 90040, %5 W) 43
BER I 3" (2290 m) . K-k ol il g A 2 o 359 431
1984 i B K Hb I 5 A2 AR R (world geodetic
system 1984, WGS84) fl 1996 i Bk = 7 f& AU
(earth gravitational model 1996, EGM96), %
DEM [ %A LR 32 2 7058 #2560 . B
Bl B 7 22 A B AV 58 & 1Y VT f 45 SR AR R B A
A Lo R R A K BRI S S e A A 42 Bk DEM
(advanced spaceborne thermal emission and re-
global DEM, ASTER
GDEM) B & () K B L S04 SCHE 1% DEM . (1) fi
T RSAS B4 A g Al Bl 7 57 1) S 9 50

SRTM DEM H- #¢ & 1Y i 20 B2 . HLifg 5k
f R RE S8 — O 48 R (EL 78 R A B 32 0 DEM
IRF s AN ASCAT K HG v Y R R AR O 4R 0 DEM #Y
W) v B S 3 ) AT R EIX o TS AR B 5 LN
fili 3 IR 30T 07 1) DEM A ] g $2 B DEM. B 00
Rt 25 S R il UM 10 1 e R DA T BE AT R0 e
Il T S A 80 B A A R RN AR UL TE ) AN A 52
M, BT SRTM DEM By i 2 5 i o EGM96 5
T AT aHG 7 Xk HC A LA D i o o 45 B A DR o
Je ST R R ) R O R M i

flection radiometer

2 FHERHFEDR

A P PR BB A (rational function model,
REMDJE 21 5 55 4% B T O HA AR B 1 38
PR R M. H AR AR 47 Hb BR O A5 R A 0 O R
BUBRIT N, REM B BCARRLY .

o o Pl (UyVyW)
Js = Flg:a:h) = 55w N

- P, (UV.W)

ll - G(gD,Av}l) - Pl(U,V9W>

A, (paash) EHLE F AR (U, V., W) FlGs,
1) 43 53] 2 TE D) 1 b T A AR FIR AR AR P (0 = 1,

2.3, ) A—zumX, HZmrh 3 M4 A
1% B R 2 M R 3
HI T REM 2 80K A S5 Br i 9 3158 30 R A
1807 M 7 28 0 HLth A7 o 1 s R P A B DB 1
W
S+ AS = Sg + F(g.A.h) + S,
{LJrAL = Ls » G(g.A.h) + L,
A, (S, L) NGMAKR: (AS, ALY NI BER RS
TR 25 AN 5 (Sss Ls) FICS, s Lo) 4351 A4 4k
P 18 T U Ak 45 1 R ORI B 28
SR FE AT 56728 e i R mT X REM i R e ik 22
HEAT AT BT B o A SCRE A 1245 R 6 S A5 L
5P R 22 HEAT M HE R -
AS =¢,+e ¢« S+e, o L
AL = fo+fi«S+f,+L
K, e fiG=1,2,3) AR REM BIESL

(2)

(3

3 EARRE

AR S A 355 ARE W A ORGSO A T A B B
WA B Br ¥ 55 DEM 42 IO DEM UG fig 4625 3%
PRUETT SR80 BEWS 78 A7 B B 1 e B D R
A S E 2 L DEM (1% 5 A5 48 R 0 L 28 5 48 R
DEM 5 SRTM DEM #17VC e . AT K 5248 1 a2
POAE AR BB m KO, R R A 2
BB A2 AV 25 kAT B el 97 2200 40 20
LA K LB B B e R i ST A
H DS 2 X6 S AR P AR R 25 R A T A 4 R A
WSEAR W 28 43 25 1 5 SR I B2 U RS 410 1Y) DEM. i
FFUCHL i — 2 A AR T i Za X iR 22, LI AR
(RSl B A . AR SO IR R R AR E 1R,
T 43 5 P A B Br DEM R4 B &% DEM G i
FEEERIITNA,

3.1 #EEEE L DEM B3R BX

Z UL FiL $2 L DEM 3 24 B fl R % . — Fh
JEGNT VL S5 VC R 25 R — BER A2 A, 5
— i R 3 e AR A AT I 45 B 4 2 k)
JO7 DG R A0 I — B A A% 4R ST AR Ry S At
AN e B 3 b T8 52 T 4RO AR S S AT SR
B R RS XIS TE B — 2 1 T H 2 Y
HAEAE T893 5 A% th i A7) AT B8 45 3 1 5 114 T fic
ght

AR SR FH SR (14 1 H ) A1)t T A o £
907 28 () 29 o 1) 22 00 4 T 2 930 (multi-view
vertical line locus, MVLL) i E DEM, 348 7
FRNE 2 iR, EARELEMERE Z, o 5



5 44 B4 6 1

Wi /N 045 < 1 I i T2 R 16 T0 3t 1 4% ) 5 2 ¥k 935

SRTM DEM. 1% XRFMZ %

_____________________ 2
B geoeMEm AR AR |
Lo v i
|G| RIRDEMA i 12 !
| %t !
i | awm|
| <R % |
: e !
o B EDEM fit b i iide |
| Y |
| | DEMILE! . SR ERMEBR s Y |
e | 1 i 4 oF 2 | i
i v s
R B2 K 41 1IDEM | !
| v |

| DEMIL Al sk ffist 2 4R 2 4 |

B AR SC5 ik AR
Fig.1 Flowchart of the Proposed Method
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Fig. 2 Principle of MVLL Method
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Fig. 7 Influence of Target DEM Resolution on Location Results
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Geopositioning Without Ground Control Points for
Satellite Image of Island and Reef

CHEN Xiaowei"* GUO Haitao® ZHANG Baoming® CEN Minyi® LU Jun®
1 Beijing Institute of Tracking and Telecommunications Technology, Beijing 100094, China
2 Institute of Surveying and Mapping, Information Engineering University, Zhengzhou 450001, China
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Abstract: A shuttle radar topography mission (SRTM) DEM assistant geopositioning method is pro-
posed to solve the problem of geopositioning without ground control points (GCPs) for satellite island
and reef images. The method is divided into two stages: coarse and accurate correction. DEM extrac-
tion and DEM matching are key steps for both stages, which aim at compensating the relative and ab-
solute errors in triplet image, respectively. In order to fully take advantage of its consistent and stable
high precision characteristic of it, SRTM DEM is integrated into the method in each part. In DEM ex-
traction step, it is used to eliminate the sea area and also to determine the vertical search range for sol-
ving the land area elevation, so as to avoid the adverse effect of the sea area images and ensure compu-
tational efficiency at the same time. As for DEM matching, it is regarded as reference data. Many
scenes of Mapping Satellite-1 island and reef images are used to validate the performance of this meth-
od. Experimental results show that the method can obtain stable and high geopositioning accuracy for
Mapping Satellite-1 island and reef images, regardless of land area proportion or production mode.
The planimetric and vertical accuracy are better than 6. 2 m and 5. 2 m respectively, which can satisfy
the accuracy requirements of 1 # 50 000 scale mapping. The geopositioning accuracy is basically not af-
fected by target DEM resolution, and the computational efficiency depends on proportion of land area
and target DEM resolution.

Key words: island and reef images; geopositioning without ground control points; SRTM DEM; {ree
network bundle; DEM matching

First author: CHEN Xiaowei, PhD, assistant researcher, specializes in remote sensing imagery processing and application. E-mail:
chenxw_2007 @aliyun. com
Foundation support: The National Natural Science Foundation of China, No. 41601507 ; the Open Research Foundation of State Key La-

boratory of Geo-information Engineering, No. SKLGIE2015-M-3-3.





