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Global double gamma correction with improved SSA for
low-light image enhancement
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Abstract: To address the problems of low contrast, edge detail loss and excessive enhancement in existing low-light
image enhancement algorithms, a low-light image enhancement method based on the combination of global double
gamma correction and improved SSA algorithm is proposed. In addition, to improve the convergence performance of
the algorithm, elite backward learning and Lévy flight strategy are introduced to improve the sparrow algorithm,
optimize the selection of parameter (o), and realize the detail enhancement of the image by finding the optimal gamma
value. The simulation experimental results show that the algorithm enhances the image with larger peak signal-to-noise

ratio and structural similarity index, less image color distortion, and sharpens the edges, and the overall enhancement

HA6 L B oM

effect is better than other comparison algorithms, which has better processing effect.
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{c) MSR
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(g) KinD++ (h) ZeroDCE
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s A SCR R S R 1 98 G0 B DFAl 48 AR (NIQE)
F W H T LIPS BB LA ZeroDCE Hik  H T H A<
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x4 BR1IBEGRHENTFNERE

e JEKE SSR MSR HE LIPS  RetinexNet  KinD++ ZeroDCE A r#E
PSNR 4 10. 275 19.736  28.333 28. 282 24. 458 31. 660 25. 353 45.471
SSIM 4 0. 803 0. 566 0.679 0. 678 0. 495 0.574 0. 584 0. 810
IE A 7.220 6.963 6.766 7.381 5.767 7.075 7.256 7.243 7.297
STD 4 69. 299 58.564  69.126 72. 261 74. 375 60. 713 64. 896 65. 557 74. 940
NIQE } 3. 547 3.522 2. 847 2.735 2.872 2. 663 2. 656 2. 470 2. 655

x5 HRIEGHNEWITENERTLL

iR JE SSR MSR HE LIPS RetinexNet  KinD++ ZeroDCE A&k
PSNR 4 — 41.527  69.664  71.677  64.587 38. 199 51. 454 58.912 73. 285
SSIM 4 0. 882 0. 5464 0.592 0.598 0. 621 0.586 0. 605 0. 894
1E4 5. 857 7.447 7.551 7.582 7.472 7. 487 7.535 7.441 m
STD 4 25. 755 67.075 60. 721 70. 815 73. 852 49. 946 53.578 49. 903 74.054
NIQE } 6. 437 5.618 5.728 5.533 4.708 8. 090 5. 471 5. 249 5.156
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Wires  JRE SSR MSR HE LIPS  RetinexNet  KinD++ ZeroDCE A&k
PSNR 4 — 25.067  71.127  69.435  38.371 51.715 67.512 54. 464 72.713
SSIM 4 — 0.377 0.374 0.516 0.610 0.524 0. 636 0. 644 0. 708
IE A 5.965 5. 777 5.838 5. 742 5.219 7.411 7.107 7.269 6. 840
STD 4 57.029  53.167  60.372  61.274  66.273 54.472 57.153 59. 889 63. 585
NIQE } 3.975 3.728 3.978 1.132 3. 004 3.919 3.947 3. 485 3. 656
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Wi A SSR MSR HE LIPS  RetinexNet  KinD++ ZeroDCE A r#
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TEMFE R JEA SSR MSR HE LIPS RetinexNet  KinD-+ + ZeroDCE A EE
PSNR 4 — 29.853  19.263  24.175  21.136 32.758 43,677 40. 815 45.182
SSIM A — 0.592 0.503 0.576 0.621 0.539 0. 625 0.588 0.776
IE A 6. 632 6.933 6.478 7.195 5.994 7. 424 7.360 7.421 7.371
STD 4 60.730  58.613  61.297  69.544  71.286 58. 293 61. 289 60. 598 70. 865
NIQE { 4.829 4.793 4,755 4,421 3.978 5.127 4,235 4,243 4.130
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