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BupiBHOBaHHSI IPOCTOPOBOI PO3Pi3HEHHOCTI
0ararocneKTpaJbHHUX JMCTAHLIHUX 300pakeHb

VY crarTi HAaBOAWMTHCS TOPIBHSHHA METOIB BHUPIBHIOBAHHS IPOCTOPOBOI PO3PI3ZHEHHOCTI
PI3HHX CIEKTPAJIbHUX KaHaJIiB 0araToOCHEKTPaJbHUX 300paXkeHb 0 HaMKpalioi. BcTaHoBiaeHO
MIPUHIIMIIOB] HEJIOJIIKH Ta 3alpOINIOHOBAHO HOBUM MiAX1J, IO IPYHTYETHCS HA aHAJi31 MPOCTOPOBHUX
3B’SI3KiB OMOPHUX CIIEKTPAILHUX CUTHATYD.

The superresolution is very important when satellite images or separate bands
of different spatial resolution used jointly. A comparison of methods for spatial
resolution enhancement or equalizing of different spectral bands up to the best one
was carried out.

The following three methods were chosen for comparison. The first method
consists in simply dividing the pixel by subpixels according to the nearest neighbor
rule while preserving the value of original pixel [1]. The second method for
calculating the subpixel value engages bicubic interpolation based on a certain
number of adjacent pixels of the original image [2]. And the third one is super-
resolving multiresolution images method with band-independent geometry of
multispectral pixels (Sen2Res) [3]

The results of B1 (443 nm) band processing with a 60 m spatial resolution of
the original Sentinel-2 multispectral image by three methods and a subset of the
synthesized RGB image with a 10 m spatial resolution are shown in Fig. 1.

The results of B1 (443 nm) band processing with a 60 m spatial resolution of
the original Sentinel-2 multispectral image by mentioned three methods as well as a
subset of RGB synthesized image with a 10 m spatial resolution are shown in Fig. 1.

Superresolution is intended for two tasks solving. First, the spatial quality of
the image should be improved, and secondly, the radiometric consistency of image
should be kept up. The nearest neighbor method in comparison with the reference
image (Fig. 1a) keeps the subpixels’ radiometric values within the pixel, but is
aliased-prone. Bicubic interpolation method (Fig. 1b) slightly smoothing image, but
does not preserve radiometry. The average value of subpixels within a pixel is
different from the source value of input image. Sen2Res method (Fig. 1c) performs



the required tasks quite successfully. The radiometry within the pixel is preserved,
and the spatial improvement of the image occurs.

Fig. 1. The results of B1 (443 nm) band processing with a 10 m spatial resolution: a — nearest
neighbor, b — bicubic, ¢ — Sen2Res method, d — subset of the RGB synthesized image

Sen2Res method explicitly encodes geometric details from available high-
resolution bands and preserves the spectral content of each low-resolution band
independently from geometry.

It is proposed to take a method [4] based on the image classification
(segmentation) [5] by spectral signatures and the redistribution of values in subpixels,



taking into account both the shape of the spectral signatures and spatial topology
relationships for each type of land cover (Fig.2).
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Figure 2. Spectral signatures of basic types of land cover

For each subpixel, similar to the reference spectral signatures, a topological
description in m bands is calculated as

C(X)= {Sign (X, =X, & + &) - SIGN (X g = Xy Epy + ‘9m)}
(1)
C(Y)=1{sign (Y, = ¥,, 0, +7,), .S (Vs = Yins Oy + O )}

where X, y — subpixel reflectance values, o, ¢ — measurements errors.
The items number in the topological description for each signature depends on
the number of bands.

References

1. Rukundo O., Cao H. Nearest Neighbor Value Interpolation // International Journal of Advanced
Computer Science and Applications, 2012.— Vol.3.— No.4.— P.25-30.

2. Keys R. Cubic convolution interpolation for digital image processing // IEEE Transactions on
Acoustics, Speech, and Signal Processing, 1981.— Vol.29.— No0.6.— P.1153-1160.

3. Brodu N. Super-Resolving Multiresolution Images With Band-Independent Geometry of
Multispectral Pixels // IEEE Transactions on Geoscience and Remote Sensing, 2017.— Vol.55.—
No.8.— P.4610-4617.

4. Piestova I., Stankevich S., Kostolny J. Multispectral imagery superresolution with logical
reallocation of spectra // Proceedings of the International Conference on Information and Digital
Technologies (IDT 2017). — Zilina: IEEE, 2017.— P.322-326.

5. Stankevich S.A., Piestova I.A., Podorvan V.N. Deep learning concept for hyperspectral imagery
classification // Central European Researchers Journal, 2016.— VVol.2.— No.1.— P.30-36.



