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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. 1 Ideal clarity evaluation function curve

1.2 fREBETHEY

1 G0 1 bR RO Sk B AR R IR AR B A TR
0 R i T EE PR AN (A, B AT R A AR M 1 F Brenner iR
B BE GBS B PR BE Cenergy of gradient, EOG) bR %K . K
2243 1 bR L (sum of modulus of gray difference, SMD) pf

¥, Tenengrad PR . Laplacian PR,

ST RO T AT BRI B TR D 3R e 2 B R 4
BPERE . R BREI AT LUAE TO M 75 | PG PN 25 17 SR A (R 9 B
I PR BE  (H Y BRI RS N 2 A I B eR AT
T 22 I B30

2 MHBEENERERERSHR

2.1 [B{E Laplacian ¥4 &5 £

&4t Laplacian 56 & pRECH FH Z B i 73 Laplacian ¥
FRBOTANE . WX D FTR, GGy MEMEY G A%
FE A5 Laplacian B F B TUE . F £ FAG 5 W E
TN

F=>>GG.j)" e))

Hof B PREICAS JBT b 2 X TR ARBR B Y — D B i O A
Laplacian 8 B SR B S ALER BE 09 5 17 15 5L (HI K T 88
BEEAE, B2 = T H DR EMRL . 28T, £ 4 Laplacian B
B AL 2 1 R PR v R P ) S T R O R Bk S S LU
9, = C2) R

Gy — GGyj)y GU.j)>T o

0, GU,j)<T

B T 556 AR5 T AR = A e g 560, A
WAERET 5 AR 100X 100 B2 1 B4, R )5 F
Laplacian L FH & THE R, S L Hl 8 - E s
B, B2 RS GG, I RIRE SR EE N
GG, ) B 5 HEMBREEAE, BESTTEME 2 Pis. 4
99. 5% BIBRREE /3 A 72 0~8, UL AT LIKE T % 8 8, K
GGyj) < 8 WA S BIN fi g Y,

110007 —o— i 4 Fi Laplacian® 48 9 3 53 A5 5 25
10 000
9000
8000

= 7 000
< 6000
i 5000
& 4000
3000
2000
1000

A3 RAR
RGP IR BIE

0 1 23 456 7 8 9101112131415
Laplacian#f i &

2 ARIOGHL AR R G R B 4
Fig. 2 Noise gradient analysis in photoelectric imaging systems
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Fig.4 Sub regions diagram in the improved algorithm
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Fig. 5 Evaluation curves of the number of K in different regions
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