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Fig. 4 Study area and enlarged map with GF — 1 image.

The two squares denote the sample areas for accuracy assessment.
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Tab. 2 Accuracy for the result of extracting residential areas

/m? /m? /m? /m? /m? 1% 1% 1%
1447984.37  260848.82  259996.00  1187988.37 852.82 17.96 82.04 0.33
311300.00  260848.82  256611.52 54688.48 4237.31 82.43 17.57 1.62
648278.56  372548.90  353793.70  294484.86 18755.20 54.57 45.43 5.03
383755.30  372548.90  320027.30 63728.00 52521.60 83.39 16.61 14.10

7 GF-1

Fig. 7 Result of extracting residential areas from GF -1 image

8 GF-1 Google Earth

Fig. 8 Comparison between our result and Google Earth

7. 8, 7 2



110

35

8

GF -1

GF -1

GF -1

1.2

(3) GF -1

Google
GF -1

GF -1

11

( References)

J . 1997 16(3): 47 -54 XU Xueren
WAN Qing. A quantitative study on spatial distribution of rural set—
tlement in floodplains and discussion of its application J . Geo-
graphical Research 1997 16(3): 47 -54
. SPOT
J . 2003 7(4): 309 - 315
ZHAO Ping FENG Xuezhi LIN Guangfa. The decision tree algo—
rithm of automatically extracting residential information from SPOT
images J . Journal of Remote Sensing 2003 7(4): 309 -315
BLASCHKE T. Object based image analysis for remote sensing J .
ISPRS journal of photogrammetry and remote sensing. 2010 65
(1):2-16.
J.

. 2000 25(2): 21 —=24 QIN Qimin. The problems and
solutions faced by auto interpretation of remote sensing images J .
Science of Surveying and Mapping. 2000 25(2): 21 -24
GOODENOUGH D G. Thematic Mapper and SPOT integration with
a geographic information system J . Photogrammetric engineering
and remote sensing. 1988 54(2): 167 —176.

EHLERS M EDWARDS G BEDARD Y. Integration of remote —

sensing with geographic information — systems — a necessary evolution

J . Photogrammetric Engineering and Remote Sensing. 1989 55
(11): 1619 -1627.

J.

. 2004 16(2): 7-10 YANG Guang LIU Xiangnan.

The present research condition and development trend of remotely

sensed imagery interpretation J . Remote Sensing for Land & Re—

sources 2004 16(2): 7 -10

] 2007 43(30): 1-4 GU
Juan CHEN Jun ZHANG Hongwei et al. Residential area extrac—
tion from remotely sensed image: review and prospects J . Comput—
er Engineering and Applications 2007 43(30): 1 -4
D .
2011:12 —14 YI Lina. Uncertainty analysis in object — ori—
ented remote sensing image classification D . Wuhan: Wuhan U-

niversity 2011:12 - 14

J . 2006 18(5): 48 -51

LI Deyi WANG Dapeng ZHANG Anding et al. Research pro—

gress of residential area information automatic extraction methods

based on remote sensing image J . Yunnan Geographic Environ—
ment Research 2006 18(5): 48 -51

MYINT S W GOBER P BRAZEL A et al. Per — pixel vs. ob—

ject — based classification of urban land cover extraction using high



1 : GF -1 111

spatial resolution imagery J . Remote Sensing of Environment 17 Trimble. eCognition developer reference book M . Version 9.0.
2011 115(5): 1145 -1161 1 ed. Arnulfstrasse Germany: Trimble Germany GmbH 2014:
12 . 345 -346.
M . : 2014: 4 -19 101 -102 ZHU Jun- 18
jie  FAN Xiangtao DU Xiaoping. Object — oriented analysis of J. A 2003 8(zl): 918 =922
high resolution remote sensing image M . Beijing: Science Press LIU Yalan YAN Shouyong WEI Chengjie. Study on grouping
2014: 4-19 101 -102 interpretation technique for urban remotely sensed imagery based on
13 HARALICK R M. Statistical and structural approaches to texture semantic unit J . Journal of Image and Graphics 2003 8(zl):
J . Proceedings of the IEEE. 1979 67(5): 786 -804 918 -922
14 . I 19 . DEM
. 2014 31(11): 190 =192 REN Guozhen J. . 2008 27(1): 118 =124 SUN Chongli-
JIANG Tao. Study on glem — based texture extraction methods J . ang WANG Juanle. The progress on automatic basin streamline
Computer Applications and Software 2014 31(11): 190 - 192 extracting & classifying methods based on DEM ] . Progress in
15 HARALICK RM SHANMUGAM K DINSTEIN I et al. Textural Geography. 2008 27(1): 118 - 124
features for image classification J . IEEE Transactions on Sys— 20
tems Man and Cybernetics 1973 3(6): 610 - 621 J . 2006 22(4): 6 -10
16 . M . : ZHANG Yuan WANG Yanglin PENG Jian et al. Research on
2008: 178 — 181 GUAN Yuanxiu CHENG Xiaoy— extraction of residential area in mountainous areas using spatial
ang. High resolution satellite image processing guide M . Bei- probability surface ] . Geography and Geo — Information Sci-—
jing: Science Press 2008: 178 —181 ence 2006 22(4): 6-10

Extraction of Residential areas in Mountainous Areas from GF —1 Remote
Sensing Image by Semantic Constraints

LIN Xi' LUO Xiaojun' GUO Hongmei’ LIU Guoxiang' ZHANG Shuaijuan’ CHEN Yin'

(1. Faculty of Geosciences and Environmental Engineering Southwest Jiaotong University Chengdu Sichuan 611756 China;
2. Chongqing Geomatics Center Chongqing 401121 China;
3. Sichuan Earthquake Administration Chengdu Sichuan 610041 China)

Abstract: The development of high — resolution remote sensing system in China provides a way to extract accurate
spatial distribution of residential areas which is very important for emergency response and assessment for disaster
in the mountain areas. However there is always unavoidable misclassification during the residential areas when
they are extracted from high — resolution remote sensing images. In order to improve accuracy of residential areas
extraction a new method based on semantic constraints was proposed in this paper. Three semantic constraints
were established according to the distribution characteristics of residential areas i. e. valley line slope and snow
— covering conditions. The object — oriented method was used under these semantic constraints. In this paper a
mountain area ( 1000 km®) in Kangding county Sichuan was selected as case study. The results showed that ratio
of correct extraction was 82.91% by the proposed method and ratio of miss extraction was only 7. 86% . The cor—
rect extraction ratio was increased by 1.2 times as compared with that of the conventional object — oriented method.

The results of case study indicated that this method could effectively improve extraction accuracy of residential areas

in mountainous areas.

Key word: GF —1; object — oriented; semantic constraint; residential area; mountainous area; information extrac—

tion



