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Model Description

Initialize Swarm with
Random-Value Particle

Update Particles
1. Update Velocity
2. Update Position

Is the Particle
Available within
Ranges?

Update Local Min,
Global Min

Termination
Condition
Satisfied?
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A WAL 93 dugEe ZA EA7|N v A (feature-based
matching method), %% 7]WF ] # (area-based matching) .2 Y=
T Atk SA7IEE A VPHES A ERYH FEE 7 Ue FE
H 7259 5AAE FE8t Ay s A0t G WA
= Fdsta, Y7 A VS G dAFS Av]e] it
A& At dEe I A E S-S T G AS 7
5

st} (Zitova and Flusser, 2003; Maintz and Viergever, 1998).

FdA7Idk w3 7l % NCC(Normalized Cross Correlation) 7]
< dHtA o= &

darg 5ol zhebskal AgAgte] wE FRol Ut
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Ely

T3 gtz st S d=9=2 A AFGso G A G Ho
& 54 AAE GA], 5 & F Jof &8 v Ho] A&
¥ = g ZFo|tH(Briechle et al, 2001). NCC ¢1ug&e g3
A sk Y 52 EA4dd dis] fEEE sk, WA gidE
RaAshs GaelA BB o]BAANM 2 stavitt FAs
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m—1In—1 _ _
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i=0j=0 i=0j=0
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4.1. A& tdlolH
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| e8P RE 7Y MY A = 914<¢ IKONOSS
QuickBirdel Hlaf FdE 0.5me(HA 4 7I+) &3t Hd=E A
&3kl vk WorldView-29] 49 71 1sidE 39487 2
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£ 4-1] WorldView-29} GeoEye 349 A1

Al A WorldView-2 GeoEye
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Multispectral: 1.84m Multispectral: 1.84m
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0.45070.800um 0.45070.900pm
Multispectral
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band?2 : 0.45070.510um Multispectral

w3384 E | band3 : 0.51070.580pm bandl : 0.45070.520pm
band4 : 0.58570.625um band2 : 0.52070.600pm
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Abstract

Airplane Detection in High Resolution
Satellite Imagery Using PSO Algorithm
and Template Matching

Kim Byeonghee

Department of Civil and Environmental
Engineering

College of Engineering

The Graduate School

Seoul National University

With the launching of a variety of high-resolution satellites,
many studies have been done using them such as building
analysis, road network analysis, landscape, ecological function
assessment, change detection, and target detection. Target
detection algorithms are effective for not only traffic acquisition
system and analysis, but also surveillance and reconnaissance.

In previous airplane detection studies, most of the studies
selected very small area as an experimental site, only including

airplanes and small parts of airport. Moreover, most of the
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object-based classification techniques, which are used for image
segmentation as one of the process 1n airplane detection
algorithms, need subjective judgment comparing with pixel-based
classification. And template matching, used in previous studies,
was 1neffective, because all of airplanes in the experimental
images were selected as a template image.

Therefore, this paper presents a noble method for airplane
detection using high-resolution satellite images. The experimental
site 1s a large area including the whole airport area and various
objects, to detect airplanes more effectively. The three steps of
my research are on followings. First, panchromatic image 1is
segmented by PSO algorithm, which is one of pixels—based
segmentation techniques. The binary 1mage called target
candidate 1s generated by selecting the class including airplane
objects from PSO segmentation results. Second, background
image, which 1s the area including airplane objects, is generated
from the multispectral image using PSO algorithm. Using the
background image, non-airplane objects are removed and second
target candidate i1mage 1s generated. Finally, the similarity
between template image and second target candidate image 1is
calculated by NCC, which is an image matching techniques. From
the result, airplane objects are detected, and shapes of missing
parts of airplanes are reconstructed.

In accuracy assessment, two methods are applied to assess
the proposed method in this paper. One 1s to detect precise
positions of airplanes, and the other is to compare the directions
and shapes of airplanes between original image and reconstructed
image by template image. The accuracy assessment showed over

87% and 77%, respectively. This indicates that the proposed
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method 1s the effective technique for detecting airplanes in

inaccessible area.

Keywords : airplane detection, target detection, high-resolution

satellite image, PSO
NCC (Nomalized Cross—Correlation)

Student Number :
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