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Fig.1 Spatial Clustered Results with Different

Urban Development Levels
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Fig. 2 Extraction of the Urban Construction Information

of Beijing Based on Clustered Threshold Method
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Tab.1 Accuracy Assessment on the Extraction Results of DMSP/OLS Data with the Statistical Data in Quantity Scale
AR 5iit /km? $EI/ km? HBR /1 km? 7 /km? AR 22/ %
2011 43 603. 2 44 010. 57 42 308.73 43 255. 54 0. 80
2010 40 058.0 42 692. 18 40 714. 88 41 657. 04 —3.99
2009 38 107. 3 40 441. 74 37 300.02 38 244.97 —0. 36
2008 36 295.3 38 833. 35 36 541. 26 37 486. 21 —3.28
2007 35 469.7 36 575.71 33 997. 80 34 877.59 1.67
2006 33 659. 8 35 862. 09 33 184.12 34 065.76 —1.21
2005 32 520.7 33 575.71 31 084.74 31 912. 39 1.87
2004 30 406. 2 31 917.98 29 130. 60 30 010. 38 1. 30
2003 28 308.0 30 138. 86 27 403. 62 28 342.98 —0.12
2002 25 972.6 28 858. 75 26 219. 40 27 065.67 —4.21
2001 24 026.6 27 287.13 23 277. 48 24 144,23 —0.49
2000 22 439. 3 24 877.61 21 994. 58 22 908. 81 —2.09
1999 21 524.5 23 748. 20 21 899.62 22 813. 85 —5.99
1998 21 379.6 23 007. 38 20 065.57 20 142. 85 5.78
1997 20 791. 3 22 480. 56 19 268. 65 19 347.78 6. 94
1996 20 214. 2 21 738.56 18 264.11 18 333.94 9. 30
1995 19 264. 2 20 215. 22 18 049. 99 18 096. 36 6.06
1994 17 939.5 18 617. 89 17 170. 20 17 232.58 3.94
1993 16 588.3 17 232. 46 16 875.08 16 932. 80 —2.08
1992 14 958.7 15 417,15 14 116.56 14 160. 32 5. 34
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Tab. 2 Accuracy Assessment on the Extraction Results

of DMSP/OLS Data with the Google Earth Extraction Data
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Fig. 3 Comparative Analysis on the Extraction
Results of DMSP/OLS Data and Google
Earth Data in Spatial Scale
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A Clustered Threshold Method for Extracting Urban Built-up Area
Using the DMSP/OLS Nighttime Light Images

ZOU Jingui' CHEN Yanhua'® DING Ge'® XUAN Wei'!
1 School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China
2 Jinan Real Estate Measuring Institute, Jinan 250014, China

3 Jinan Institute of Geotechnical Investigation Surveying, Jinan 250013, China

Abstract: A clustered threshold method for conveniently and efficiently extracting urban built-up areas
has been proposed in this study. This method has broken through the limitations created by single
pixel analysis and the administrative boundaries by using built-up objects identified by the recursive
connected-region labeling algorithm as basic spatial units. It classifies urban development levels using
spatial clustering on the basis of the size of the objects and the DN value of the geographic center of
objects and extracts built-up areas based on the optimal threshold sequence as determined from statis-
tical data. It optimizes the geometric morphology of built-up objects by removing small scraps, stuff-
ing internal holes, and smoothing the jagged edges. Extraction results were analyzed and compared to
the statistical data found in the China Statistical Yearbook over the years and images derived from
Google Earth. These results show that the clustered threshold method can effectively obtain the total
acreage and spatial pattern of urban built-up areas, with high validity and reliability in both quantity

scale and spatial pattern.

Key words: DMSP/OLS; spatial clustering; regression model; PAEK exponential smoothing algo-

rithm; geometry morphology optimization

First author: ZOU Jingui, PhD, professor., specializes in precise engineering and industrial surveying, deformation monitoring and urban
geographic information system research. E-mail: jgzou@sgg. whu. edu. cn
Corresponding author: CHEN Yanhua, master. E-mail: cyh900902@163. com

Foundation support: The National Natural Science Foundation of China, No. 41074025.



