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GCP Chip Automatic Extraction of Satellite Imagery Using Interest Point
in North Korea
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Abstract

The Ministry of Land, Infrastructure and Transport is planning to launch CAS-500 (Compact Advanced
Satellite 500) 1 and 2 in 2019 and 2020. Satellite image information collected through CAS-500 can be used
in various fields such as global environmental monitoring, topographic map production, analysis for disaster
prevention. In order to utilize in various fields like this, it is important to get the location accuracy of the satellite
image. In order to establish the precise geometry of the satellite image, it is necessary to establish a precise
sensor model using the GCP (Ground Control Point). In order to utilize various fields, step - by - step automation
for orthoimage construction is required. To do this, a database of satellite image GCP chip should be structured
systematically. Therefore, in this study, we will analyze various techniques for automatic GCP extraction for
precise geometry of satellite images.
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Fig. 6. Interest point extraction using SIFT: (a) Interest
point extraction, (b) Filtering(building and etc.), (c)
GCP extraction, (d) Zoom in point
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Fig. 7. Interest point extraction using SURF: (a)
Interest point extraction, (b) Filtering(building and
etc.), (¢) GCP extraction, (d) Zoom in point
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Table 1. Attribution of GCP chip DB
Site No. hgggi%t:ﬁ:;m tCol::xIl’ Road Construction ri\E{egc/]iI/'ee Shadow Etc.
1 Harris corner 100 70 5 11 9 5
Mountain 2 SURF 100 15 10 62 8 5
3 SIFT 100 8 10 60 12 10
1 Harris corner 100 76 10 5 5 4
Farmland 2 SURF 100 60 18 10 5 7
3 SIFT 100 50 15 10 15 10
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Table 2. Attribution of GCP chip DB

List Attribution Remark

Image coordinate X,y resolution Im
Ground coordinate X,y UTM-K
Ellipsoid GRS80

Geoid height z1 EGM2008
Height z2 DEM(in 2014)
Ellipsoid height z3 height + geoid
Image band RGB KOMPSAT-2
Resolution Im KOMPSAT-2

File name of GCP chip chip_0000.000 0000.000 000.000.tif inclusion of x, y, z2

GCP chip size 257%257 resolution Im
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Table 3. Usability analysis by extraction techniques

Interest point Usability analysis Available
Site No. extraction Chip total .
techniques Available Unavailable ratio
1 Harris corner 100 70 30 70%
Farmland 2 SURF 100 15 85 15%
3 SIFT 100 8 92 8%
1 Harris corner 100 76 24 76%
Mountain 2 SURF 100 60 40 60%
3 SIFT 100 50 50 50%
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