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Granular Computing for Super-Resolution Reconstruction

of Aerial Images in Campus
LIU Hongbing'®* ,MA Yuan’,DIAO Xiaoyu'”, GUO Huaping"
(1a. Network Information and Computing Center; b. College of Computer and Information Technology,
Xinyang Normal University, Xinyang 464000, China;
2.College of Information Engineering, Xinyang Agriculture and Forestry University, Xinyang 464000, China)

Abstract: Granular Computing (GrC) is proposed for super-resolution reconstruction of aerial images in campus.
(1) The granulation method of image is proposed to transform the image space into granularity space. (2) The join op-
eration and the meet operation between two granules are designed for the fuzzy inclusion measure u and o between two
granules, which are used to realize the transformation between two granularity spaces with different granularities, to ob-
tain the prior knowledge to guide the design of super-resolution reconstruction algorithms. (3) According to up-down
and bottom-up computing models, the granular computing algorithms of image super-resolution reconstruction are de-
signed to realize the transformation from granularity space to image space in terms of the prior knowledge. The proposed
algorithms are verified by the experiments.
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Partitions of high-resolution image and low-resolution image
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Fig. 2 Granule representation of low-resolution image patch and high-resolution image patch

(3) AR RS B 25 8] e AL R R AIE
Iia) £ 25 (], FHARRAIE 1] et RO B il 6 Bl ) 1 A TR 3R
75 GG R AR 3 S A i v AN B DU AR 8 R
AME T FERLIE AR FRATTRE LR 7R S HE0 fY
B MR Bk G IE DT AR &L 2 Y
BROBIETTE, AT LIRS NI BB G=(c,g,) , H
e BRI g, R AT LAFRIR N g, =max || c-
e |, e FAETER G YA, || -, EERINEE,
ANTR] 1 B B SRR AN RDE AR BRL, p = 1 IR X
N PRL R B ZE TR, p = 2 s X I R A R BRORE  p
=007 AR IE Iy T AL 1 T4 8] rp (AT A 795 51
AJ DLERIR by i s N A R R & R R N
& G=[B,,E, g |,B NWEGHNELE NHEE

p

AL A 1] 3 k=S TR EAT 1 4 R IR

a b
05 0.5

g g
0

end point

05

02

eginung point
01 02 03 04

0 05
B3 i R
Fig. 3 The regular granules in 2-D space
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Fig. 6 The reconstructed high-resolution aerial images.

(a) The low-resolution aerial image. (b) The original

high-resolution aerial image. (c¢) The high-resolution

aerial image by GrC. (d) The high-resolution aerial
image by NNlasso. (e) The high-resolution aerial

image by Bicubic interpolation
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