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Fig-1 The picture of Great Wall
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Table 1 The statistical results of typical object samples spectral values
R B w Kk J& R H H #
/M 22 27 24 4 20 5
Bandl Bl 40 49 37 1 72 15
(B) %o 32 40 33 7 35 10
HrE 4 5 2 2 7 3
B/ME 39 43 45 9 26 10
Band2 N 69 81 67 18 92 23
(6) oY 54 65 59 13 47 17
¥y 7 7 4 2 10 4
e /ME 50 49 57 3 28 8
Band3 N 87 95 94 14 89 20
(R) o 70 79 78 7 50 14
W 9 9 6 3 10 3
/M 59 72 72 0 22 77
Bandd Bl 98 108 109 12 84 144
( NIR) ¥ {E 81 91 87 4 49 104
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Fig-2 The spectral response curves of typical objects
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Fig-3  Color composition image of IKONOS 3.2, 1 band
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Fig-4 The Great Wall segment extracted using gray-slope method
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Fig-o The spectral response curves of Great Wall and road
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1 R ER

WFREI 72 L IE B ™ R X, B A7 Y
EGRAE VDL Y o R T R R
BRI R AR S 2 ) o A e S5 e 1
PEERG AT, SR T IKBES R, M I A 25 ) e
MELEE B R LR IR ERIIE FRE SO e,
REAS KU B LB ORI ok

ENE RS RE AT LAE L B T RIE A D
EHERMPBBERICHE T o R, 2202
U e S BARG R 3 B0 B VR AE K H IR AR A 5
RIR R, BeA PR R 7 B ok, AT
AT Z T, S R SN 52 R 7 S i 2

KRR

R IRBEY LA B Em A an el REA )
I X S5 T AL a0 LA #E— AR5 )
T RIIAY 5 T AR S FLAE 1 KA 5 B R By
A X T At 3t DR A A R A Fr Tt — 22 1 B
Fto (BRI BB AY 25 (A FF LA A SO M RO 4 A
A PR 3 B 5 T A A 8RS A T AE R e Il
BAREUHIR, H Oy Rt — 22 B K25 i L 4R BEAR 4
OBtk ie

2 # [ Bk (References)

[1] Li WL- The Four Developing Periods of Chinese Great Wall [J]-
Culture Relic Age, 2001 (2). [Z=xcde. A E AR KA U A
s B JR R A4k 20032y

[2] LiF, GuW, Gao C X- Aerial Remote Sensing Investigation for Great
Wall in Ningxia [J]- Remote Sensing for Land & Resources, 1994,



92 A B FI9E

(3)=7717' [%NJE"T%@%ME’? T K WA R AT [6] Du Y Y., Zhou C H. Automatically Extracting Remote Sensing
7011 E R, 1994,3,7—17. ] Information for Water Bodies [J]- Journal of Remote Sensing

[ 3] Guo Huadong- Radar for Earth Observation: Theory and Applications 1998.2(4) .265—269. [ALzHa. ARR - KIARE KA E B 3)
[M]- Beijing: Sciences Press, 2000. [SRHEZR. FE 25X st WL il 22 PRI B 1998, 2(4) ,265—269].

WS A M]. dbnt . Bl AL 2000. ] [7] ZhouC H: Luo JC- Yang X M. et al - Geographical Understanding

[4] Paminello T. Vsughan R A, Multifractal Analysis and Feature and Applications of Remote Sensing Imagery [M]- Beijing: Sciences
Extraction in Satellite Imagery [J]- International Journal of Remote Press, 1999. [JARUE . 35814, A We . 3 B AR 2= FL A
Sensing» 2002,23(9) ;1799 —1825. EAHTIM]- ALt RS B, 1999 ]

[5] DulJ K, Huang Y S:Feng X Z. et al - Study on Water Bodies [8] XuJC: Zhao Y S. Liu Z H- Research on Ecological Environment
Extraction and Classification from SPOT Image [J]1- Journal of Chang of Middle and West Inner-Mongolia Region Using RS and GIS
Remote Sensing, 2001,5(3).214—219. [#B4: . #EKE. 152 [J1- Journal of Remote Sensing, 2002,6(2).142—149. [frid,
B SPOT TLASEARN) KRR BT V5 B oy AR [T]- 3& K XTI, XIHRAE - ) 28 AN GIS W55 N 5% v v 18 350 [X 2R
224, 2001,5(3),214—219. ] AV [T]. B, 2002,6(2) ,142—149. ]

Extraction of the Great Wall Information from Remote Sensing Imagery

YIN Ning" *, WANG Changlin" *, NIE Yueping" °, YANG Lin"*
(1. Joint Laboratory of Remote Sensing Archaeology Beijing 100101, Chinas
2. Institute of Remote Sensing Applications, Chinese Academy of Scieaces, Beijing 100101, China:
3. China National Museumn, Bejjing 100006, China)

Abstract: The famed Great Wall of China stretches some 3,000 kilometers (1,850 miles)- Highresolution satellite remote
sensing provides cheap and quick data resources for delineating the Great Wall- In this paper, the remote sensing mechanism and
spectral characteristics of the Great Wall segment in remote sensing imagery were analyzed- Due to the similar spectral response
feature of Great Wall to road and sand, threshold for bands is not an effective method for the extraction of Great Wall- Thus, A
gray slope algorithm is introduced which can extract Great Wall information effectively and easily- Due to the extensive destroy
to the Great Wall. it is only 1 or 2 pixels wide in IKONOS imagery- And the gray level between Great Wall and other objects
around it is very different, that is, the change of gray level along Great Wall is greater than that of road and sand- Based on
these two characteristics and bands threshold the gray-slope method makes road and sand separated from the Great Wall easily -
Yulin County in Shan 'xi Province is selected as a case study area: and IKONOS imagery is used as a data source- The result is
satisfied when this method is applied to identify the Ming Great Wall submerged in the Maowusu desert- However, the
universality of this algorithm needs to be tested further in other areas as the spatial characteristics and spectral response of Great
Wall may vary -

Key words: Great Wall;remote sensing;information extraction;gray-slope method



