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Low-Illuminance Texture Image Enhancement Method
Based on SCBSO Algorithm

Tao Zhiyong, Zhang Lei”, Lin Sen

School of Electronic and Information Engineering, Liaoning Technical University, Fuxin, Liaoning 114000, China

Abstract To overcome the problems that captured image contains a considerable noise and affects the processing
result, and beetle swarm optimization (BSO) algorithm is easy to fall into the local optimal solution in texture image
processing, an improved sine cosine strategy based beetle swarm optimization (SCBSO) algorithm is proposed and
applied to low-illuminance texture image enhancement. First, a logistic model is introduced to increase the diversity
of the initial solution group. Then, combined with the SCBSO, the search strategy of the algorithm is improved and
time-varying acceleration factor is added to realize the automatic updating of the parameters, thereby improving the
convergence speed and search accuracy. Finally, the improved SCBSO algorithm is combined with the chromosome
structure to achieve an accurate search for the optimal grayscale distribution of the image. In a standard function
test, the SCBSO algorithm shortens the performance time by 16. 56% and 14. 78% compared to the original
algorithm under two categories of functions. The image contrast is enhanced and the natural characteristics are
better preserved. As compared with the comparison algorithm, the lightness order error (LOE) of the SCBSO
algorithm is reduced by 37.8%, the visual information fidelity (VIF) is increased by 15.3%, and the peak signal-
to-noise ratio (PSNR) is increased by 12. 9% . The textural features of the image are well preserved during
denoising.
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chromosome structure algorithm
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Fig. 2 Schematics of chromosome structure before and after mapping. (a) Distribution of gray value of original image;

(b) gray value distribution of remapped image; (c¢) original chromosome structure; (d) remapped chromosome structure
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/NT 37.8%.21.7% ; VIF Fe KR WX E G347 T8
JERG B, AT A LW BOR . m LR T 15,32,
11.17% ; PSNR e KA BT 78 2 e i W] i £ B T 4L
PR A HME B et 1 10.626.12.9% . &5
B EAEMIEAR, AR SC SCBSO 8k g Bk e . 5%
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Table 4 Average indexes of different methods on 40 images

Image Method LOE VIF PSNR
SCBSO 40.925 1.1219 19.742
Database 1 BSO 65.797 0.9733 17.844
GA 47.584 1.0174 18.978
SCBSO 31.595 1.2146 20.846
Database 2 BSO 40.362 1.0941 19.461
GA 39.432 1.1764 18.456

5 4 g

BEXF R A= ZURE SR B B A R BRI i AN 2 L 42
H— A5 T & IR L RE UG I R AR R S,
JE AR Bl B - B A0 b PR sk D L BEATL M 5 FLIR
FIAIEA L 58 BSO 48 R iR i 2 Re b, [J it 5
NGRS NS @0 B AR N 21 BT B /NG i o W
M5 B [ sh 0 B 1, 3% — R W BE A 2B 1k
N Jr AR A o B S 1 R 2 20 A B 1 A T R S ) R
BON 3z A7 i ) 8 R Bk BE AR T 16. 560 I
14.78 % i 2 ML 1 PSO Bk el nl il 0.75% .
BGAWDT 74.1%, Bk W SCE P, MR AR E .
Vo DL IO FH 7 AL R 2 R 1 4G i [ R, 0 U
Z WA, H O R B Y M, % W45 7 LOE, VIF,
PSNR % i % % b 850 ik v] 2g i 37.8% . 15. 3%,
12.9 %% » 2 bR R 114 [m] e 1 45 A5 381 340 Ay 50 34 4 0 7
FI5R . T —B % SCBSO (1048 245 1 vk — 4 0t
HE ol H L R P S L TE R R AR T
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