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The Study of Building Detection in Image

Student: chao-han chen Advisor: Prof. Hsin-Chia Fu

Institute of Computer Science and Engineering

National Chiao Tung University

Abstract

Building detection in images is an important task in image
semantic analysis. The image semantic analysis can be inferred from
lower-level features such.as color,” texture, shape, exc. which is
a very useful technique for thejimage retrieval and browsing. And
building is one kind.of the import image semantic. In this paper,
we propose a method for building detection based on texture feature.
First, we used the texture feature-in smaller blocks to find the
candidate regions, and then-used texture feature in bigger range
of regions to determine the correct building regions. The study
also extend to building image classification and specific category
building detection. The experiments are conducted on the Corel
image database. We tested the region’ s recall and precision under
our method. The best recall rate is 75.70% and the best precision
rate 1s 80. 32%. The experimental results show that texture feature

1s efficient in the detection of building.
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#: 1% 31 (image retrieval) % 1§ fl F (image browsing)= & + %
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3.1.1 #RH %R
F AR B S Ak L o R A F T B R IR (texture) B 4 A ) 48
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(Gabor texture)?® 54k * %3 ¥ p % 3% X (semantic content)£ 4 #f
(classification)® w «7#7 3 [14][15] > B 4p i/ ¥ (Gabor filter)® #M#EF %
% B (space)# &4 5 (frequency) 3 R @ g2 2 > ¥ 2 3 L g3 »
(orientation)¥ & & (scale)%]% -

= Jaen¥ 4p S fic(Gabor function) # &4

1 1| x? 2
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70,0, 2| o, o,

g(x,y) % § 4o & B (mother Gabor wavelet)’ %gql it % o9~ (dilations)
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I (X, y)=2"g(X",y’)

X =a""(xcos6 + ysin o) @)

y=a"(-xsiné+ycosh)
#¢ a>1, O=nx/K,n=0,1,-,K-1 ,and m=0, 1, ---, S-1. KfeS3i #ri& & e
= % (orientations)fr~ -] (scales)ip # o
PR Bk 2 Sk sciE T 22 [16] o

¥ 5 I(x, y) e 4p #E 4 (Gabor transform) # & 4c7 :

W 06 Y) = [ 106 )0 (x =%, y =y )dxdy, ()

¥ X4 51 % > % #e(complete conjugate) e

hud

®32 4% e (texture feature) s Byig i B Wi (X, Y) g a2 300
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(mean) Uy, 22158 £ (std. )'O g > w4 s § % 02648 > » (orientation) 4

fa R (scale) e & 2 jpik® @R F i® > RIETE- g jp XLk 7 5

f :[ﬂo,aoaﬂliali""ﬂ23’023] (4

P £ (feature vectors)z. M E 2484 o
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AEs 2O 4 %

i#fré»?é_ﬁwwmi&{ﬁ&%mdz,‘tﬁ'?.'rﬁw:w Hh- BTG
(hyper-plane) k #-izEH FALA X2 ¥ - FAF A § 42T 5 chf - )
TP K TR T G ARRARE > dopt A R P RS PR R BRI 3 T
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Blord A R g B

+ Bleif B (margin) v 4= 2 Bk ehs > 2P A PRl L BlhS R RS BT k1
B 5 Kb RAD R - B R & XLy fi=1n 2 x eRYy, e (41,1
P AP E ST - EE R I(X) =W Xx—b iy =-1ehELE & f(X)<0i5— # >
Aoy, =+lBER T A f(X) >0 o A PR ENT N2 wb

y,(w'x;, =b)-1>0,i=1..n (5)

# A (margin) = | 5 2/|W

st W[ AR BB R AR o AF G T TR B RSt

1 .
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1 n
L(w,b,a) :EHWHZ _Zai [yi (WTXi +b)—1] (7)
i=1

A foxiv by @ % - A2 E (quadratic programming method) & f#i4- >

PR fRiE g vi o B iV U E AR T g 2975 (decision function)4r T

f(x) =sgn(>_ ey, x; . x+b°) (8)
i=1

H ¢ xiclass +1 £ class -1 ¥ w & (support vector) °
4o @ BB £ 2 M4 4 2] (non-1linear separable) ervis » 3% i3 p & 2R

FiE w358 (kernel function) #FHEBINL B AR AT F > 40T B 977

f X — O(x)
4
I(x)
a f (o) f(x)
i {0) f(x)
£ (o) [(x)

H

&
v

B35 #FRRBI L AR @ FHRT QA -

AP TP 3580 ZBE L P S e T

Polynomial: (x.y+1)° €))

Gaussian RBF: exp(—212 =y (10)
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Sigmoid:  tanh(k(x.y) — u) (1D
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3. ® ¥ = & (region growing)

FEALE IR ATEFEIAES BHREOF AR AT s H
BREREEEIBI NI L RFARINOTE > A AT B EE BT LA
B i fic o

A

(D) #FEF-BwRBD]E > T3 ENFJEDTHE u, HREL o, o

(2) xR~ FHEET, T,=4,+a0, ,E¥as-FRE > I ;EEEFRF D
Bl o JiE |50t P g g AL E UG E i F > Bfd i * 4l
(4-connectivity) e VBl KB FiFE BT R B o

(B) 4wk FERF FE A3 17 ) A+ e PP BAARE AT o

3.1 * b 2 BB Y ARERL)

CRO|RE Bk F A ) B 3
(/%) |(F) (%)

1 9x9 1/(1x1) 6464 32

2 17x17 1742x2) 128x128 128

3 33x33 1/(4x4) 256x256 512

4 65x65 1/(8x8) 512x512 2048

FESEH I
(1) B @ i -
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B JiE B A e B ARIT B 0 B BT BV A Rk B L o
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4. % ¥ & & (region merging)
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