FREATPELR ¢LUP TP E S 2H2

BEEWUH - BBALE L TR 2 o £
91;231

CEETENET TS

Y
-+
I

Tl S Ak

P % % B0 NSC 99-2221-E-009-131-

S = # ® o 99& 087 01p 1 100% 077 319
WoFE o MR FL A ER ) (4)

PE LA EAFR

T HEEEAR ALY - Em AR A
lriEmy 4 -fizer@ i g o fﬁfg;éfj
(R ST Sl el GE LR B S
FAAFIE g 4 -JEet@ A B o PERL R
FALTIF Y 4 -J iZess@ L B o RARy

oL MR D ARREERFLCERL I LS

o= A R O100# 10 % 26 P



PR

FEPA GBS P E R F 2 - i
PR Lw& o Fod feeg 0t TR o B bR
RS R R

gl i A CE AR L RRT
HEFHG > D@k 3wt o
FAFRE LTSS e A

f’éufgp'fﬁfh;f%aﬁl‘l f#-g ﬁiﬁ_,q_‘glﬁ-
IEE ) E'f'%ﬂ' Eﬁ,f%\—; ]“ », ~ /,]g.\;‘%‘:'a %51\113
BT RS AMREEE  pR mERd

AU * doik 9 EFACERIF B 2 0 S B F P4
BHipE fet R GHIE R T L
G REER S e PR R R
A h TR PR I P BT R AT R B R

)ii SR BAM e A TR

7 Ilj ‘%Tﬁi:—. faeL3F 1 RANSAC = ;¢ o
%Lﬁ, AR Sl TiE= &ﬁq,ﬁﬁ o & & B
;F,E'g,sfu—e,« SRR R 5 1N A S JRANA

PR TRZPELLIS O S ARE LR
WAL10 28 o

Mgt SRR -FIF TR RGEEK
Abstract:

Building model is one of the important elements
in cyber city. The detail of building model can be
distinguished into block model, roof structure,
facade structure and indoor structure. The more
detailed model is not only more similar to its true
appearance, but also can be applied to more delicate
aspect, which may facilitate decision making
procedure. In order to improve level-of-detail of
building model, this research has developed an
automatic facade linear structure extraction
procedure, including orientation determination,
multiple images matching and line fitting. A large
number of conjugate points in multiple images are
generated by Speeded UpRobust Features (SURF).
Orientation determination can then be done by
bundle adjustment using tie points and control
points. Aiming on linear features, object-based
matching is applied to decrease the effect of image
difference caused by scale, rotation and relief
displacement. Finally, 3D line fitting is done by
Random Sample Consensus (RANSAC). The

experimental results indicate that the precision of
orientation determination is about 3 cm. The
precision of object-based matching is 5 cm and the
precision of line fitting is 10 cm.

Key words: multi-image matching, object-based
matching, linear feature.
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FEATURE-BASED IMAGE REGISTRATION OF ALOS POLSAR AND AVNIR-2 IMAGES
Tee-Ann Teo and Shin-Yu Chen
Department of Civil Engineering, National Chiao Tung University, Taiwan

Email: tateo@mail.nctu.edu.tw; fish76221@hotmail.com

ABSTRACT

Satellite optical and radar sensors are the two common sensors in use. Radar sensors provide their own
energy source for illumination. Hence, it is able to obtain measurements in anytime regardless of season. On
the other hand, optical sensors are used to detect energy which is naturally available. Therefore, the
capability of image interpretation in optical image is better than radar image. ALOS satellite is launched by
Japan Aerospace Exploration Agency (JAXA). It is equipped with three sensors, i.e. PRISM, AVNIR-2 and
PALSAR. Among the three sensors, AVNIR-2 is a multi-spectral sensor with four bands and with 10 meters
spatial resolution at nadir. PALSAR (Phased Array type L-band Synthetic Aperture Radar) is an active
microwave sensor which can achieve cloud-free and day-and-night land observation. ALOS is the major one
that contains radar and optical instruments on-board. Moreover, ALOS is able to acquire radar and optical
images using the synchronous mode. The integration of both sensors in a common area is an important task
in data fusion as well as other applications.

The image registration contains two major parts. The first one is to select the reliable registration points
and the other is to select an appropriate transformation function. The point selection can be done by
area-based or feature-based matching. However, it is not suitable to compare the correlation using
area-based image matching when the pixel values of optical and radar images are in different measurement.
The feature-based matching considers the similarity of feature contents among the images. It is more
suitable for the matching of heterogeneous sensors. The transformation function includes global and local
approaches. The global approach uses only a set of coefficients for the whole image. The local errors are not
considering in the global approach. On the other hand, the local approach uses a large number of local
coefficients to approximate the local error. It is more flexible to correct the geometric error among the
images.

A number of studies have been reported on the registration of SAR and optical images. The geometric
features in feature matching can be points, edges, regions, etc. The similarity indices can be the distance,
correlation, mutual-information (Suri and, etc. The traditional approaches usually match the registration
point and determine the transformation function directly. However, the registration method which iteratively
refines the discrepancy between radar and an optical image has seldom been discussed.

The objective of this investigation is the co-registration of SAR and optical images using feature-based
matching. We iteratively minimize the summation of absolute difference between SAR and optical images.
In the data preprocessing, we measure few conjugate points on both SAR and optical images manually and
establish the initial transformation. First, the canny edge detector is utilized to extract the edges from both
images. Then, the extracted edges are divided into a large number of feature points in the images. Second,
the feature points in SAR image are transformed to the optical image using the initial transformation. Then,
the transformed point from SAR image finds the closest point in optical image. The pairs of points are used
to refine the parameters of initial transformation. We iteratively perform the feature point matching until the
summation of differences between SAR and optical images meet the threshold. The idea of matching is to



minimize the total distance of pairs between SAR and optical images. Finally, the local affine transformation
is selected to rectify the image. A coarse-to-fine strategy is also adopted by applying an image pyramid, to
improve the pull-in-range in matching and reduction of speckles in SAR image.

The proposed method effectively improves the relative accuracy between SAR and optical image using
the feature-based matching. The proposed method utilizes the iterative process to refine the transformation
between SAR and optical images. The subpixel accuracy in image registration can be achieved.
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