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Region-based Building Extraction of High Resolution
Satellite Images Using Color Invariant Features
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*Dept. of Civil and Environmental Engineering, Seoul National University

**Korea Aerospace Research Institute

Abstract : This paper presents a method for region-based building extraction from high resolution
satellite images(HRSI) using integrated information of spectral and color invariant features without user
intervention such as selecting training data sets. The purpose of this study is also to evaluate the
effectiveness of the proposed method by applying to IKONOS and QuickBird images. Firstly, the
image is segmented by the MSRG method. The vegetation and shadow regions are automatically
detected and masked to facilitate the building extraction. Secondly, the region merging is performed for
the masked image, which the integrated information of the spectral and color invariant features is used.
Finally, the building regions are extracted using the shape feature for the merged regions. The
boundaries of the extracted buildings are simplified using the generalization techniques to improve the
completeness of the building extraction. The experimental results showed more than 80% accuracy for
two study areas and the visually satisfactory resuits obtained. In conclusion, the proposed method has
shown great potential for the building extraction from HRSI.

Key Words : Building extraction, Color invariant, High resolution Satellite images, Region-based
segmentation, Region merging
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78—

A3 ool Al Aol HRALE Aol A A&
71&02 5~10% Welof tt, oj2igh 449l Bt vt
A} EAo] 7|235)0] B oA 4] (el e} o]
A R gA ol Al dy|gke] FEHAL S Yol £
ghel= ATl 2 u7)ghs e g9E FE AAY
(Vo AAsach

V) = 1| G() £ 060> BG)

NG(Pxogy, > RMIjE{l,.. M} 3)

714 B, G, Rie 4% Vo2 2FE 99 )

RGB 971%, oy Voo =4 B7lgtel tist 254
}, ME Vo2 giE g9 sjgolrt,

e L

Su et al. (2006} HS(Intensity—~Hue~Saturation)
Zet FUOR AR WEsle] B ulg G4, 34
Wizt A= 3748 &4ell 22 Otsu YA 78S
Hg310] TIAE AN AEC R TUAE 4
ol WS Aottt a8y T 9994
2 tioRt Sgar TAH] Yo thREe 94
Aol 23 ulg ik B B A=Y 371A)
s ag 1) £4o) YA Blarae] Bul £ )
9] 749 AJgt BARE FPAITHE Otsu H¥9] 7H3S whE
2] gk A7 wabei), ol 2A1E sjdsly] 9
8 2 AP Su et al O WHOB 25 Yog
Al ()eh 7ol Aolste) I97 THAYH(SICE Al
3 % A" 294 TR P FE B4
westl AEH oz 1YL 2E9

[S.0) = 1| R@=T1 NBG)> T2 N S() > T3]
i={1,.N} @)

o174 RG), B, SOy 22+ 4 io) 84 v)g gt
(HG) + 1)/ AG) + 1), B4 871k A= grol @, Ty, T,
T3= 2bztof tigt Otsu YAkl

a3% FEe)N v 2ARYLL AAS) 9
slo] Qutdo @ GrtoA TPAL Re v} B
ZH= EAE o} 8-319ITHTsai, 2006), T}ekA £ do]
A 2YAAAO)L AR TPA TRPY Fol4 1
x BRG] B AE ojete] ke 2= dgos
A (5)2 Aojste AAsteh AkE 194 &

2 Ak Pk A 9ol mepd 2YAYYL 7}

Mo o2 Mo



Region-based Building Extraction of High Resolution Satellife Images Using Color Invariant Features

o
SEN e

Ix]u]— a] :Lax}oq o o] 1317\}01 o
) o A1o] HAlS FHA ] &
& A3LE YA 4 Qlt

[SG) = 1| 1) < paxsolj € {1, )

A [ S.2 TFH A jo) BE, sy S
of W B, ML 5.2 UE dele] ol

o?d.

‘21

7 A 39 2y

e A AN

S QlAStaL Esly) fjgt AEE a4
% dhfoltt, ug A E (gable)d} o] A& Ao
o] ohd ¢, ek YAtel wE o] Rjo)2 ?lﬁ
o TYUT WA 4 2 dd AE 25 HY
Zpo]7} YR T}, Gevers and Smeulders (1998)2- o)
23 482 F3to] RGB A 2o A $ix)et ¢
At HFEke] Hsto] vizhela, R Fro] &3¢l EA
< dethe A& FEsI o3t EAIE A
{8}, Gevers and Smeulders 3t 71x] o} ¥
S 7MA3E= o] MA m AL ®d(dichromatic
reflection)@t 74A3 < Lﬂﬁq B2 5ol digt oy
A WeE Yeie 9

7VasHA, ’\IOF s
= 2z B3t

ofl.

-

WA 2 (white llumination)&
7_1'4 ﬂ ]6-]. 25 l:ﬂ-ﬁg:’ 2T 7}
MR x| ZFAg A4 W md
AQrstsict, & Aol =
Gevers and Smeulderse| A3t 4] A B
2 Aiysete] 99 ¥ ¢t HE AR

[e 2 Bo R < I i
Rk,

|

{color invariant model)
e

=
54 4

=

= arctan(maX{G’B}

G
= arctan( max{R, B})
(6)
_ B
¢3 = arctan| max{R, G}
o}7]A R, G, B= RGB A8 7oA 949 87]
T YEHTE ¢, 0, c3= Aok W W WU X%

HE, 2= 7o diste] Zhxdsie,

. ge ug
Fig, 3 2 ool Aokt o] o] gt 13
& Urehyich

2 dtolAe Y HEE Aste] WA AT 19
A ARG AT 2T F4o] dsto o] 3
(Neighboring Regions: NRs)& 474313t} o] 24

Fig, 40412 Zo] dida o] A% Mgt 492

5?‘/}9—1 e BAE 2=t a9 ofx
oof| tisto] thegat A EH EACr, 0, )
x*T_lLﬁFGM S YT AR A (N} Lol vl
2 Joetgict, S FAETL R AA olsiel o
FRAF o] F S T JHoR Hstg o, i
e g9 it 2 AN BH B e WA
7V Bitg o|§ste] AAlstoirt. ¥4 ek AAst
3 GAIA] WollA G WEo] o]Fo|X]A] g2 w7t
A RHEA 02 S3siqirt, npA|uto g M g9
AAE FE"A 815 999 242 S v-7] flst
of ez 2 ﬁ"‘_}% SRt
AR A M HAH
s
o2 g 4
W
(HArEaT 0280 AL 57
v
JH Heh = FAL < HE AAN

exdn 22y

Fig. 3. Region merge process

~79_



Korean Joumal of Remote Sensing, Vol.27, No.2, 2011

Fig. 4. Neighboring regions of a region
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Fig. 6. Rugged building boundaries of IKONOS image
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(c) Fused QuickBird image

Fig. 7. Image segmentation results of IKONOS and QuickBird
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(d) Segmented QuickBird image
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Table 2. Separability for 8 combinations of building and road class in IKONOS and QuickBird

QuickBird 14889 1.6455 1.7081

1.5936 1.7278 1.7536 1.7368 1.7987
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(b) Merged IKONOS image using MS and color
invariant feature

(c) Merged QuickBird image using MS (d) Merged QuickBird image using MS and color
invariant feature

Fig. 8. Region merging results of IKONOS and QuickBird
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(a) Original fused image

Fig. 9. Example of difference in illumination effect
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(b) Merged image using MS

(c) Merged image using MS and color
invariant feature
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(a) Building extraction result of
IKONOS image using ISODATA

(d) Building extraction result of
QuickBird image using ISODATA

Fig. 10. Experimental results of IKONOS and QuickBird

(b) Extracted building regions of IKONOS
image using proposed method

(e) Extracted building regions of QuickBird
image using proposed method

(c) Building boundaries delineation
result of IKONOS image

(f) Building boundaries delineation
result of QuickBird image
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Table 3. Accuracy assessment result of IKONOS and QuickBird

IKONOS QuickBird
Cmopata | RS TR | osopara | SRR | TR
(pixel unit) (pixel unit) (object unit) (pixel unit) (pixel unit) (object unit)
TP 19,166 21549 20 18333 17,398 29
FP 3714 1331 0 2099 3034 3
FN 15881 6,124 4 13081 3,155 1
™ 121,239 130996 - 126,487 136413 -
Completeness 54.7 % 779 % 833 % 584 % 84.6 %o 96.7 %
Correctness 838 % 942 % 100 % 900 % 85.1 % 90.6 %
Quality 494% 743 % 833 % 547 % 737 % 879 %
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