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T 9 2T dug 1 E Ads gXseng Aoks HE
dH FE 7Y 2H4ds & g Ak AE FEF VIHS B3
= 29y 71FS gl=d(Avbelj ef al, 2015), 71€9 ATE A7
2 BE=y A g 2 (41), (4.2), 43)F T AFES AL
of &4 H7ME HAAeta JdtH(Rutzinger et al, 2009; Aksoy et

al, 2012; Ok, 2013; Wang et al, 2015). Ab&¥ A Fol that &o
wok gkt Al AgE 1 =, AFEAR A X (user’s accuracy)s
A 8+& (precision Hi= correctness) 2. 2% ¥ HE T A <Hst= 7] H
o2 FEH UE Ad AYo] HAA AE ARl HES n|et
AR} A S (producer’s accuracy)s= A & (recall), A=
(completeness), =+ DR(Detection Rate)o. 2% F W™, A 7
E AEAGI vt ARjb VHoRr FEE HE AW Ao
AA eh= &S om gttt o] F AxE TH

Axe= F SAX(F-measure)7t Aot olgfgh ARES A2 &
A& F= 7IMES vluste=d #&5hA ARSH A vH(Rutzinger et
al., 2009).

, 7P
User's Accuracy = TPL 7P (4.1)
, 7P
Producer’ s Accuracy = TP N (4.2)
X ,810M, X
F—measure (F) = 2 X precision X recall (4.3)

precision+ recall

21 (4.1), (42), (4.3), (44)° AH&H TP, FP, FN< [3 4-4]%F %

o, A& F= 7o A& Aot FxARE vluste] FAEH 2x2
A E ] Z47kol 9 AE omsitt. Al E ] FA A, stA 7
Hk(pixel-based) ¥ 24 A 7]¥k(object-based)?] W] 2 }iFo] A 4=
oth. MA 719 (object-based) .2 M| W& AL A& FH ofR
5 AAs7] A% dAXZE Hastth AA ds AA I v sk
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Abstract

Automatic Extraction of Tall Buildings
from Off-Nadir High Resolution Satellite
Images using Model-Based Approach

Minyoung Jung
Civil and Environmental Engineering
The Graduate School

Seoul National University

Recently, high spatial-resolution images are widely used in a
variety of studies since diverse high-resolution Earth observation
satellites, such as WorldView-3, QuickBird-2, and IKONOS-2,
were launched and the commercial distribution of high resolution
satellite images became available. In particular, the satellite
images with spatial-resolution less than 1m can provide the
information about various objects on the ground, such as
buildings, roads, and vehicles. Among them, extraction of
buildings are considered important as building information can be
used in urban monitoring, emergency management, etc. However,
there are many factors affecting the accuracy of building
extraction using satellite images. Therefore, much of the previous
research focused on usage of nadir satellite images or extraction

of low buildings. The limitation can be occurred when these

:l-l [ |
- 81 - 5 —— [_H



previous studies are applied to off-nadir satellite images or tall
buildings. To solve this limitation, this study proposes a new
method focused on automatic extraction for the roof tops of the
tall buildings using off-nadir satellite images.

The proposed method is divided into two steps: automatic
extraction of tall buildings’ areas and extraction of the roof tops
of the tall buildings. First, the building areas are detected by
region growing technique. The initial seed points used for the
region growing are randomly selected according to the shadows
of the buildings extracted by the Otsu’s method. Secondly, the
building areas and shadow areas, which were extracted from the
previous step, are used for the model-based approach for
extracting and optimizing the lines in roof top areas with edge
information and metadata of the images. These lines are used for
detecting the roof top areas of tall buildings.

IKONOS-2 image of the residential area and QuickBird-2 image
of the business area were used for validation of the proposed
method. Both of the images showed that the user’s accuracy,
producer’s accuracy, and F-measure were more than 0.87, 0.79,
and 0.83, respectively, in pixel-based and object-based
approaches. This indicates that the proposed method is efficient
regardless of sensors and characteristics of the study sites. The
mean F-measure of object-based approaches, 0.89, is above the
F-measure values from the previous studies.

The proposed method is cost-effective because it uses only
single panchromatic image and does not need any additional data

such as DEM. Furthermore, the proposed method resolves the
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limitation of the previous methods which is the ambiguity
between side and roof top of the tall buildings in off-nadir
images. According to the high correctness and completeness of
the proposed method, it can be applied to not only extraction of
the roof tops for the tall buildings but also various studies such

as 3D building modeling and change detection of the buildings.

keywords : model-based building extraction, off-nadir
satellite images, tall buildings, region
growing, LSD(Line Segment Detector)
Student Number : 2013-20937
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