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Image clarity evaluation algorithm based on region weighting
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Abstract; Aiming at the problems of low sensitivity and many local extreme points of the clarity evaluation function
during the focusing process of the photoelectric imaging system. This paper proposes an image clarity evaluation
algorithm based on regional weighting. First, the algorithm adopts a threshold based on the traditional Laplacian
evaluation function to improve the anti-noise and the ratio of clarity. Then, the algorithm also uses the image gradient
map to calculate the regional clarity weighting factor which can optimize the variance of flat part of focusing curve.
Experimental results show that compared with the most traditional clarity evaluation functions, the clarity ratio of this
algorithm is increased by about 2. 7 times,the sensitivity increases by about 1. 9 times and the variance of flat part of
focusing curve can be reduced to 1/6 of the traditional Laplacian evaluation function. In general, this algorithm has the
advantages of high clarity ratio and sensitivity,low variance of flat part of focusing curve and has better evaluation
performance when the image content is complex.
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Fig. 2 Noise gradient analysis in photoelectric imaging systems
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Fig. 3 Example image
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Fig. 8 Group C image sequence
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Table 1 Real-time indicators of each algorithm
Tenengrad EOG SMD Laplacian Brenner

A 0. 0316 0. 031 8 0. 037 9 0. 016 8 0. 029 2 0. 017 3

B 0. 026 2 0. 027 3 0. 0259 0. 0137 0. 024 6 0. 014 5

C 0. 543 7 0. 536 6 0. 442 4 0.2277 0.517 3 0. 260 6
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Fig. 9 Normalized evaluation curves for three sets of images
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Table 2 Evaluate the function clarity ratio and sensitivity index

Tenengrad EOG SMD Laplacian Brenner
R 123 11. 03 1. 98 4, 30 11. 79 29. 21
A S 0. 056 0. 233 0. 125 0. 491 0. 196 0. 629
R 119 28. 31 3. 09 13. 50 34, 21 103. 92
B S 0. 088 0. 263 0. 134 0. 505 0. 296 0. 508
. R 1. 26 9 22 171 3 41 12. 95 75. 27
¢ S 0. 362 0. 266 0. 163 0. 530 0. 234 0. 489
0, . o
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Table 3 Evaluate the volatility index in the flat zone of the function
Tenengrad EOG SMD Laplacian Brenner
A — 0. 266 0 0.2399 0. 244 3 0.272 3 0.2319
B — 0. 1457 0.197 0 0. 081 2 0. 167 3 0. 076 2
C - 0. 005 1 0. 027 3 0. 005 4 0. 006 1 0. 000 9
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