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Fig.1 Technical Roadmap of Urban BuiltUp Area Ex-

tracted by Neighborhood Extremum Method
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Difference Image
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Fig.6 Change Diagram of Extremum Image
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Tab.1 Areas of Reference Built-Up

0 T FR /km? 0 T R /km?
2000 222 2007 483
2001 232 2008 488
2002 284 2009 394
2003 268 2010 677
2004 259 2011 587
2005 389 2012 771
2006 345
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Tab.2 The Unitary Quadratic Regression Parameters of

Night Light Data

TE  AEh P q m R?

F14 2000  —0.0197 2.336 6 —7.5310 0.926 9
F14 2001 0.014 4 1.9517 4.5719 0.922 9
F14 2002 0.016 2 2.007 3 0.891 2 0.913 5
F15 2003 0.018 1 2.1220 0.776 7 0.926 5
F15 2004 0.0139 1.880 3 1.2118 0.9725
F15 2005 —0.014 9 1.950 9 —1.6937  0.9609
F15 2006  —0.010 3 1.702 0 —1.9506  0.9924
F16 2007 0.000 O 1.000 0 0.000 0 1.000 0
F16 2008 0.002 9 1.183 8 —0.3526  0.9925
F16 2009 0.0017 0.869 6 04268  0.9679
F18 2010 0.013 4 0.0451 4.2537 0.9784
F18 2011 0.001 3 0.867 1 0.0234  0.9489
F18 2012 0.009 0 0.314 7 3.1025  0.950 6
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Fig.9 Neighborhood Difference Images
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Fig.10 Built-Up Areas and Reference Built-Up Areas Extracted by Neighborhood Extremum Method,
Mutation Detection Method and Statistical Analysis Method
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Tab.3 Accuracy Statistics of Statistical Analysis Method, Mutation Detection Method and Neighborhood Extremum
Method
e GEih 4y Mk ZEAF I % B8 B E
20004F  20044F 20084F  20124F  20004F  20044F  20084F 20124F 20004F 20044F 20084 20124F
PR B2/ % 77 86 98 100 100 100 99 95 94 89 77 88
AR/ 72 98 76 54 59 62 83 93 81 79 95 90
SN L 0.96 0.98 0.96 0.88 0.95 0.94 0.96 0.97 0.98 0.97 0.95 0.94
Kappa £t 0.73 091  0.84 0.64 0.72 0.74 088 093 0.8  0.82 083 086
I3 HYIFE] /s 1525 1546 1526 1529 480 500 478 485 36 35 37 35
PRI A/ km? 206 295 379 417 376 420 582 794 258 290 398 763
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Neighborhood Extremum Method of Extracting Urban Built—-Up Area
Using Nighttime Lighting Data

SUN Lishuang' HAN Yaohui' XIE Zhiwei' LI Ruren'
1 School of Transportation Engineering, Shenyang Jianzhu University, Shenyang 110168, China

Abstract: To address the problem of low accuracy in the urban built-up area extraction method using night-
time light data due to light spillover characteristics, the build-up area extraction method based on neighbor-
hood extremum is proposed. Firstly, the one-dimensional quadratic regression is used to perform relative ra-
diation correction for nighttime light data. Then, the extremum images describing the spatial variation charac-
teristics of gray values are obtained by extremum neighborhood filtering. Finally, the extremum search algo-
rithm was used to obtain the boundary images of built-up areas, and the binary segmentation method is used
to extract urban built-up areas. The experimental results show that the means of Kappa coefficients and
threshold selection times of our proposed method are 0.85 and 37 s, which are 0.03, 1 503 s and 0.01, 443 s
higher than that of the mutation detection method and the statistical analysis method. The spatial morpholo-
gy of the built-up area extraction results is closer to the reference data, which has better extraction effect
and stability.

Key words: light spillover characteristics; nighttime lighting data; neighborhood extremum filtering; extre-

mum search algorithm; urban built-up area
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