The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 18, No. 2, pp.209-216, Apr. 30, 2018. pISSN 2289-0238, elSSN 2289-0246

https://doi.org/10.7236/J1IBC.2018.18.2.209
JIIBC 2018-2-25

A JAS 0] 835t Super Resolution(SR) S ¢J3%+
253 ¢EE

Automated Algorithm for Super Resolution(SR) using Satellite Images
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Abstract High-resolution satellite imagery is used in diverse fields such as meteorological observation, topography
observation, remote sensing (RS), military facility monitoring and protection of cultural heritage. In satellite
imagery, low-resolution imagery can take place depending on the conditions of hardware (e.g., optical system,
satellite operation altitude, image sensor, etc.) even though the images were obtained from the same satellite
imaging system. Once a satellite is launched, the adjustment of the imaging system cannot be done to improve the
resolution of the degraded images. Therefore, there should be a way to improve resolution, using the satellite
imagery. In this study, a super resolution (SR) algorithm was adopted to improve resolution, using such
low-resolution satellite imagery. The SR algorithm is an algorithm which enhances image resolution by matching
multiple low-resolution images. In satellite imagery, however, it is difficult to get several images on the same
region. To take care of this problem, this study performed the SR algorithm by calibrating geometric changes on
images after applying automatic extraction of feature points and projection transform. As a result, a clear edge was
found just like the SR results in which feature points were manually obtained.
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Table 1. pixel value and size about satellite imagery

Satellite Satellite Satellite Satellite Satellite

imagel image2 image3 image4 imageb
a 21217 216.22 21774 217.69 21770
b 20455 292.70 29794 293.89 289.28
c 34959 351.07 347.08 346.80 320.19
d 125.00 12427 116.34 122.52 122.32
e 108 76 139 104 120
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Table 2, RMSE of projection transform parameters

T Manual  extraction

oo | et | e | s | e

RMSEx 05185 0.4028 0.5376 0.4130

RMSEy 0.7975 0.499 0.9094 0.4990
Automatic extraction

RMSEx 0.4835 0.3876 0.5007 0.3961

RMSEy 0.7450 04744 0.8674 04563
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