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Hierarchical Grouping of Line Segments for Building
Model Generation
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Abstract

A novel approach for the reconstruction of 3D building model from aerial image data is proposed in
this paper. In this approach, a Centroid Neural Network (CNN) with a metric of line segments is
proposed for connecting low-level linear structures. After the straight lines are extracted from an edge
image using the CNN, rectangular boundaries are then found by using an edge-based grouping approach.
In order to avoid producing unrealistic building models from grouping lined segments, a hierarchical
grouping method is proposed in this paper. The proposed hierarchical grouping method is evaluated with
a set of aerial image data in the experiment. The results show that the proposed method can be
successfully applied for the reconstruction of 3D building model from satellite images.

2 o

A el A AEFEE HASIHE AR HgAe] B =FolA AdEArt A dnEFe v
FEo MAES d4sta FAE MAIES s Asl A SATFIE A48 AAgolnh. Aty AAW
2 & Aol FEE SFAES ZHS BHoR AgdT B =RodA e 3 Ak L7l o8
et Adute] ndAdy dERde] HAS 2gHoR Adsr|fste], =o] ARE o]&3 AFH wHgE At
stk AlekE Ame AdHEe] A4 FPAE A ABAA ATRU ATHE APoR waFA

Key words  Data Clustering, Clustering algorithm, Satellite image, Line segment
Eo AHgH= WS Fae Aol ey 949
| M= Aol A by WEC FRE oes whl
A HE Aol Bt HA QAN AEES <
Hst o PHES AF YAT A8 FAL 2
4% EAA AE HAE A2 AE AA, 3, #O)FEE 7 9THLI-[3] Eel BERE 3 W
T4 AY, 281 3E AT B 5HY &% of digk o Fg omAEY ZF 9t A&
4 9t} =3 Synthetic aperture radar (SAR)

« A fekan A5

(Dept. of Electronics Engineering, Myong Ji University) airborne systems Y+ airborne light detection and
**ﬁx}l‘%%ﬁ:ll% A2 A A 2 ranging (LIDAR) measurement¥ 72 WHEo] A}
(System IC R&D Division, KETI) SR E 4] 1Rs e AAAAZS o

*  WAIAA (Corresponding author) W 6 il "

THES 3 E Oé ‘_]

HE AT 0108 WA SR AUoR BTAT el TP ETmRE s el el

AeH2010-0009655) 2 2011 A AAFAA LA 7] & EAES 7Iwer AES EAgH5]-[7].

MEAR 2] 2] 21(10040191) ol =l d-e], Aoz oy FAIHELS Mo Aol FA

P H20124F03 107 H, E1E58 7 H: 20124 0451 O1H
S H: 201248 041 17H



3] =%A (Journal of IKEEE) Vol. 16. No.2

4745

1714

Z
s

28

Uy

Ag 71Wo R #o] AH e} Ao

&

w

i

@A

i

ol

b}, o2

3]
<

A A

o

A=

7
)
)
Njo
bol

=

Definition of line metric

1.

Fig.

AA A&

¥

1ot

o]

kel
il

Fg ol Al

wjr

N
M

-
)

Blo

telgl A & A4

wosh witelel fAbE

T,

A=l

A
hl

%

=
-

o

=
-

a9 1A

3} 2.

o
=]

=

o 3¢l

)
NI
o

ol

. O

oj
i

Tl

A
BN

el

nE
of

o]
Km

o

1

!
oF
njp

T

x

o
fron
o

nj
A

TR

N

=

i
T
w
el

=

l(ﬂ? —TplY— yn))

0

X G{T!Pn gthowidth (I?Q

f(uO’u) = Grrangle (9_ 90)

e

i

kel
il

o5 At

371 9l

(e}

=]

A

ol

rxE A4

2 449

=
=

e

.]

A
s

el o], 6— 6,

4
N~

T

K (

=0

(ol

B

Wl E

#He dad

el

o % segmentd 4

Abelol A, y — 1y,
G, , (@ y)elth Ry o) slaztelet. o] 4o

= A%k

A=

k.

2 aFs 4

M7l A

Aot

REE

:[

gest ol

V7ol A

s,

A A

=
=

delg et 249 23

\

,AO
‘m‘O

o

=}

I
W] of

3
R

1 k-means[10]e] 7]%

[e)
pis

2. ¥4 4744 (CNN)

dlol ¥

7o
0

<A

Ko

ol
ol

H

Kl

~
4

P3|

X

—_
o

g A=

Aazt

1.

epoch (K)ol

o] i) =] ol A

A

ahrpel

o] g

(e}
dl,

s

1

o
IR T

ot

Nacken[8]
(€}

gl

#2 epoch(K-1)°l

JE

o] o}

3

e
pil

o
T

57}

i
T

o] 1A 9k epoch(K)ell A

(96)



Hierarchical Grouping of Line Segments for Building Model Generation 29

v u
] ]
Nees___ o -

S
i | S
@ &)

Fig. 2. Example of connected line segments (a) input data,
(2) output data
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Fig. 3. Example of rectangles found by the proposed
method (a) line segments, (2) output rectangles
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Fig. 7. Extracted edges
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Fig. 5. Extracted height information (a) 3D edge image, (b)

Fig. 8. Clustering results

height distribution of line segment
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