2] 8 271 1.5} 3 % ISSN: 1598-2955 (Print)

(Journal of the Korean Society for Geospatial Information System) ISSN: 2287-6693(Online)
Vol.21 No.4 December 2013 pp.101-107 http://dx.doi.org/10.7319/kogsis.2013.21.4.101
A=

T2o] w3y mEAE thA7] At AE AT EE
Automatic Co-registration of Cloud-covered High-resolution
Multi-temporal Imagery
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Abstract

Generally the commercial high-resolution images have their coordinates, but the locations are locally different
according to the pose of sensors at the acquisition time and relief displacement of terrain. Therefore, a process of
image co-registration has to be applied to use the multi-temporal images together. However, co-registration is
interrupted especially when images include the cloud-covered regions because of the difficulties of extracting
matching points and lots of false-matched points. This paper proposes an automatic co-registration method for the
cloud-covered high-resolution images. A scale-invariant feature transform (SIFT), which is one of the representative
feature-based matching method, is used, and only features of the target (cloud-covered) images within a circular
buffer from each feature of reference image are used for the candidate of the matching process. Study sites
composed of multi-temporal KOMPSAT-2 images including cloud-covered regions were employed to apply the
proposed algorithm. The result showed that the proposed method presented a higher correct-match rate than original
SIFT method and acceptable registration accuracies in all sites.

Keywords : Automatic Co-registration, Cloud-covered Imagery, High-resolution Multi-temporal Imagery, SIFT
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Figure 1. Geometric location difference between
multi-temporal KOMPSAT-2 images (UTM
Zone 52 North, 353614.04E, 4026089.68N)
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Figure 2. Comparison of search area for each feature of reference image. (a) features of reference image (b) SIFT

method (b) proposed method
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Table 1. Specification of KOMPSAT-2 Images for the Experiment

Scene ID Acquisition Date | Cloud Status Spatlall Spectral Region
Resolution
MSC 070510013551 A
04174 10811272BN28 20070510 (0%) n : 500-900nm
MSC 080913015043 B .
11361 10821272BP19 20080913 (0~10%) Pan : Im MSt (B1 :)/Iultzso 20
. u : -
MSC_100415012654 A Multi : 4m .
10319 10811272BP28 20100415 %) MS2 (Green) : 520-600nm
MSC_110904011458 D MS3 (Red) : 630-690nm
— - MS4 (NIR) : 760-900
27226 10811272BP15 20110904 (25~75%) (NIR) w
s, g9 (target image) o BT TEew Ol 75%)21 20113 99 4 < *Jgi AAsiglom, Al A
B(10~20%)%1 200811 99 13 o= AAsilet. A AAAFL F 9 BF TEo] 23 2008Lﬂ 9
T A AFA S 2] T A S 2010 49 9 139 A 2011 99 49 AkS o8-St A
159 947 5o v 23E FESH DQ25%~ SIStk FEEEIT U 9GS 5tste] AR

Reference Image

Target Image

Property

Site 1

v Reference : 20070510
v' Target : 20080913
v" Small cloud-covered region

in target image

Site 2

v Reference : 20100415
v' Target : 20110904
v' Large cloud-covered region

in target image

Site 3

v Reference : 20080913
v’ Target : 20110904
v" Small cloud-covered region
in reference image
v Large cloud-covered region

in target image

Figure 3. Property of Study Sites
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Table 2. Correct-match Rate of Each Site
Site 1 Site 2 Site 3
SIFT Proposed SIFT Proposed SIFT Proposed
Total matches 23 114 4 19 88 172
Correct matches 20 103 1 11 80 159
False matches 3 11 3 8 8 13
Correct-match rate 86.96% 90.35% 25.00% 57.89% 90.91% 92.44%
Table 3. Registration Accuracy of Each Site (unit : pixels)
Site 1 Site 2 Site 3
SIFT Proposed SIFT Proposed SIFT Proposed
RMSE 0.99 0.77 - 0.91 0.68 0.72
CE90 1.28 1.18 - 1.28 0.98 1.15

()

Figure 4. Comparison of Matching Points Extraction on Site 3. (a) SIFT Method (b) Proposed Method

(b)
Figure 5. Mosaic Image Generation by Proposed Method. (a) Site 1 (b) Site 2 (c) Site 3
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