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Abstract

As remotely sensed data can provide consistent and substantially information of the earth, it has
become a common tool to explore the land surface timely and effectively. Specifically, it is widely
applied in monitoring the built-up surfaces in urban area, which is significant for urban planning
and management. To alleviate the confusion between built-up area and bare soil which is one of
the major difficulties in the extraction of built-up area, this article proposes a novel Modified
Normalized Difference Built-up Index (MNDBI). Moreover, a two-step post processing scheme, in-
cluding clustering and morphological partial reconstruction, is also presented follow the built-up
extraction. During the two-step post processing, missed built-up pixels can be filled up and the
rest bare soil pixels can also be excluded. The proposed MNDBI index demonstrates better results
and accuracies comparing to the existing built-up indices in our experiments. In addition, the
two-step post processing can further alleviate false alarm and missed alarm and improve the ex-
traction accuracy of built-up area.

Keywords

Landsat, Built-up Extraction, Index, Post Processing

EIEREA—UEDERXIER R ERR
IR T AR

WA Z
QUK A7 0 25 08 A L TR B X sk &, w1l i

Email: huyueyao@whu.edu.cn

<
Hi
s
)

XESIH: AR, BIEME— 12 @R IX He 5 AR X SR B R A D). LR EH R, 2017, 5(3): 83-92.
https://doi.org/10.12677/gst.2017.53011



http://www.hanspub.org/journal/gst
https://doi.org/10.12677/gst.2017.53011
https://doi.org/10.12677/gst.2017.53011
http://www.hanspub.org

B H B8

Whks H . 20174F6 F1H; FHAHEM: 2017466 H19H; KAHM: 20174F6J21H

wm B

KBE. BRHIRPER T F R XAE BX#T S EABTANAEEE T EENRE . BRIERE
RIFES BEUVEKR. LSHRENFS, B8FEENRERER, RETHIEEREMBNNERFTE.
T ELA A A B B AT R X IR R AR M LR X TR A, AR R R X K TSR, A<
Xt T — P E T Landsati 4 B IE ) H— 4 2 9> B 5k X 18 $ (Modified Normalized Difference
Built-up Index, MNDBI), &% XKHEHRNLE RRH THNKEAEESR, FEMHEREEIR
TRREFHREEN D . FLAEF, TP DERBERXENGRHRFORL, REERXERK
EHE, EHDRSRNERPBERXEES, BERRE. LRERER, MNDBIAEN FIRARK
BREXEE, TUEFHXMEEMERK, REEBXPEEIRIEE. BEIREEAHEPHE A
B PR R X PR B IR R, ROBE, H—PRERIEE.
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T AR AE 4 B BRI AE AN W HE S, 5 VIR A & B RS . e AR RO T X
3 A A JEPT DX 3 7T 00 A S g R AT 2 WL ), A B XA SRk vl DX Sy — AN B 2L R, R ARG 3N
() 3 AR, HRICR I DA T (R X, 6 TR AT A B A T R T T AR i B A L
REJRFEAIE M 20 20 60 FFAK RIERI — TR HIFAR, A 1972 45311 K 5 55 — ikt b T2 /2 (Landsat
YN TR ) A Puist il N N S rE 2 S BRI, 28T o0 OB ) 2 B Nz —, AR
RYGH FFEL RS . H Landsat RAEGHABONFE R0, SGIEE R, Bssp B8 s u R
K, G TR, vl LS s i RO XCOR BE R IR, BA SE IR RBE IR 7 (X 3 si B s 0 A B
HE 1] -
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NDVI), #&H T —Fhnr Doa R i o 15 5 0% 22 s X 45 2 (Built-Up Areas Continuous, BUc) .

B Hof Sk X R = VR A3 W, A SO Landsat /F R B0HE Y8, = BRI R4
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Figure 1. The flow chart of the built-up extraction
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Figure 2. Spectral characteristic curve of different objects (Landsat 8)
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F Landsat-7 ETM+%(#, A< SCHT 8 A1 Landsat 4R350 LIT 55403800, w7 LAM USGS E A 23R, L1T
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Figure 3. Comparison of the extraction results of different built-up indices
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Table 1. Accuracy assessment of the extraction results of different built-up indices

1 BRXERIRBEEITE

NDBI IBI MNDBI

HIF 51X 42k N - o - S -
SN BE% Kappa %%t AR EE% Kappa %% SRR BE% Kappa %%

X 2014 84.84 0.6970 85.05 0.7010 86.75 0.7350

Jb5t 1992 85.25 0.7050 81.95 0.6390 86.30 0.7260

I Ml 2002 92.55 0.8510 86.10 0.7220 94.00 0.8800
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Figure 4. Zoned-in extraction results of Guangzhou
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Table 2. Accuracy assessment of the built-up extraction results after post processing

2. BRXEIELERETE

‘ - ) R SR A
SEEGIX 45k WiRES 2551 - - X HE PR R (%) 15 FH 28455 £ (%)
HERIX g X Bt
X 980 245 1225 98.00 80.00
Ja¥y e X 20 755 775 75.50 97.42
=)
S it 1000 1000 2000
SRS (%): 86.75 Kappa £#%: 0.7350
X 821 44 865 82.10 94.91
ok R IX 179 956 1135 95.60 84.23
X 2014 iﬂ et
St 1000 1000 2000
SARKE )T (%): 88.85 Kappa #%¢: 0.7770
HRIX 988 43 1031 98.80 95.83
A FEREALIX 12 957 969 95.70 98.76
fi . Mt 1000 1000 2000
SR RE(%): 97.25 Kappa #%{: 0.9450
X 782 56 838 78.20 93.32
o ¥y R ARIX 218 944 1162 94.40 81.34
FEHL U
Mt 1000 1000 2000
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X 739 38 777 73.90 95.11
K FEEAMIX 261 962 1223 96.20 78.66
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Mt 1000 1000 2000
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ERIX 920 26 946 92.00 97.25
e FERERR X 80 974 1054 97.40 92.41
LR Mt 1000 1000 2000
MRS (%): 94.70 Kappa £%(: 0.8940
X 824 6 830 82.40 99.28
¥y AR RIX 176 994 1170 99.40 84.96
el it 1000 1000 2000
S FE (%) 90.90 Kappa % %i: 0.8180
7M1 1992 ‘
X 870 2 872 87.00 99.77
s ARk IX 130 998 1128 99.80 88.48
fi . Mt 1000 1000 2000
SRR (%): 93.40 Kappa % %: 0.8680
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Figure 5. Built-up extraction results after post processing
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