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Building extraction at the sub-pixel scale from remotely sensed images
based on anisotropic Markov random field

Li Xiaodong'”, Ling Feng', Du Yun'
1. Key laboratory of Monitoring and Estimate for Environment and Disaster of Hubei Province ,
Institute of Geodesy and Geophysics, Chinese Academy of Sciences, Wuhan 430077, China;
2. Graduate School of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Automatic building extraction from remotely sensed images is affected by the mixed pixel problem that lowers the
accuracy of the extracted buildings. Sub-pixel mapping is a procedure to predict the land cover maps at the sub-pixel scale,
and hence reduceing the influence of the mixed pixel problem. However, the sub-pixel mapping models adopt isotropic
neighborhood to calculate land cover spatial dependence for simplicity, instead of using prior spatial information of build-
ings, making the shapes of the resultant building inaccurate. In this paper, a novel anisotropic Markov random field based
sub-pixel mapping (AMSPM) approach, which manages the spectral information of the remotely sensed image and the a
priori information of buildings simultaneously, is used for extracting the buildings at the sub-pixel scale. In the proposed
model, an anisotropic neighborhood that only encourages the land cover dependence that both, parallel and perpendicular to
the principal axis orientation of the target building, is adoed as the prior information of a building. A QuickBird multi-spec-

tral image and an Airborne Visible Infra-Red Imaging Spectrometer ( AVIRIS) hyperspectral image are applied and our re-
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sults shows the propose method can not only enhance the spatial resolution of the extracted buildings, but also preserves the

edge and the corner shape of the extracted buildings. The proposed model is effective for extracting buildings at the sub-pix-

el scale.

Key words: building extraction; sub-pixel mapping; Markov random field; anisotropic neighborhood
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Fig.2 Demonstration of building extraction using different methods from QuickBird image

© i H K% KB AR AT A



1046 FIEEZREEM www. cjig. cn

17 %

K 2(h) (i) 43923 T AMSPM AYIF AL G & fif
S5 5L R AT 23 T U8 I PR U F G e i H A
Fir. ASCIRIET e T AT MLC 53T IMSPM [y
HAREE AP R, i 2 vl LA 1 3T Ao R
JE MLC #2350 HAR 225 (B 2(j) ) 25 ) 4 HE 8 48
(2.4 m) , FEH G B IGEHOIR . LT IMSPM
PRI HAR 30 (2 (F)) i T o0 B R n 4 &
(0.6 m) , 12 1 IX A Fi 52 B4R Dok, SR L 5K )
G H LR AR I AN B B, A o5 b X 0 1O
FEFY P B AN T XS TRV o A E A
T AMSPM £ B 50 (1 2 (1) ) A AL &
HAn e 504 25 (0] 43 B3 (0.6 m) , 1 AR ¢ T i
% 1) HZFRAE R A5 0 JE AR R AE 2 S Y R )
X AAFLLX 5o KGR T a3 (R 1) R, &L
F AMSPM #& B 2 570 9 1) o B8 o o, R B
TR B

55 2 21 SR EE IR R FH T QuickB

AT

ird 2

(d) FEFMLCHEEU I 3504
K3 TF QuickBird sAR M 2 i A PR U 45 3 Hh i

Fig.3  Multi-buildings extraction using different methods from QuickBird image

&2 QuickBird #iE £ ZHWIREUEE LR
Table 2 Accuracies of extracted buildings with
QuickBird imagery

F1 QuickBird ##E£LNEHFYIRIIBELILE
Table 1 Accuracies of extracted building
with QuickBird imagery

FEPOT I

MLC IMSPM  AMSPM
SRS/ % 96. 32 96. 36 97. 14
Kappa Z%( 0. 875 0. 884 0.907
SEIHIE EEFR AL 0. 664 0. 665 0.795

(b) QuickBird4: {4 B

(e) F T IMSPMEZHL I 2474

P15
MLC IMSPM  AMSPM
BRI/ % 94. 42 95. 02 95.27
Kappa Z&%{ 0. 780 0. 802 0. 808
SR TR BE S B 0. 699 0. 658 0.751

55 3 2 S U0 HHE R FH N 52K Moffett Field i fiig
25 0] WG/ LT AN TE AL (AVIRIS) & G g2 1%,

& BEHL250 x 180 R/ EiE i (16 3 (a) ) 1
NERAKEE XL T ERE R Y 64 S EEFY AT T
PRI, AR TTE RS ROBE IR 72k 4 455 3R B,
FAXS T MLC 55 IMSPM (43R4 H bn S A 1 (141 3
(d)(e)),HET AMSPM {1y HAR$2 45 5 5 4 fR
THF RN G HLAE (R 3(1)), K2 hRET
AMSPM AYE S it R )1 X R e s
ZS)

=2

(0 JEFAMSPMELHL AL

FLAE 224 AEIE BB (25 [ 70 B A 20 m) |, HOAL
BRIy 0.38 ~2.5 um, HEHL55 x 30 K
INER R G R (P 4 () ) A DA S ST 4 R 7
£ i A3k , o7 T P8 TR i SR kAT T 4R
K, 0 2ok X R O 9 £ i s T R P AR (1A 4
(b) , Google Earth [E{5) A TR 7oA s Bt
ZEEUR (4 (c)) o WARTORE 5 R A R A
T8 GURIFEAERA, A X T MLC 5 IMSPM )
FAbr iR ISR (K 4(d) (e)) , 2T AMSPM 21
(Y S 25 (8] 7 B AT 5 (2.5 m) FEPRFF I G 1L

© I B R BT AR ST A



55 8 1

AL, A5 HE T4 1] 52 Markov BEALIZ A IEIEGEAR AR T R A S 4

1047

LR B A SR AR AR 7 T H A AR AL (1] 4
(£)), FbR BRIBCES FORS 2 S, 2R o e AR P

(d) ZEFMLCHEI P ZL SR

Kl 4

(e) HE T IMSPMERHU T R4 4

FF AVIRIS S8 1 i SR BT 15 Ho A

S (3R 3) , X T @ S i AR OC R A s
e A AT

(f) 2T AMSPMAIHR () 414

Fig.4 Buildings extraction using different methods from AVIRIS image
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