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Focus measure optimization and ISML multi-focus image fusion
based on NSCT
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Abstract: The depth of field for imaging equipment is limited, the problem of out-of-focus of part of the acquisition
image. An effective multi-focus image fusion algorithm is proposed, to further improve the contrast and sharpness of
fused image. Firstly, the source image is decomposed into approximate subbands and detailed subbands by NSCT,
Secondly,the FMO and ISMI. were used to combine the approximate subband coefficients and the detailed subband
coefficients respectively. Finally, the fused image is obtained by inverse NSCT. Experiments were conducted using a
gray scale multi-locus imagc datasct, and comparative analysis with commonly used multi-focus image [usion algorithm

shows that, the proposed [usion algorithmhas superior perlormance in terms ol visual inspection and 7 commonly used

objcctive cvaluation indicators,
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M AG. 2 # % SF . 5 80 EN. 558 MI™ ZET A
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SF #£m 2 BB K BTG IKE, EN R EGEEHER
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FEARBE T Qov ZAMLALIE IOIRAT . IR 2 Pk T Lk 6
L 3 HEMR T M HEds, T B T UL ERRR
AR S50 B AT RN R AR F IR KR 2 11 3050 5K
PR TRIZRE T ARRE 3 LB .

R2 6 MHERMEMIBRLE

G B GRS AG SF EN MI Qv Qes Qv
DCT 6.5431 17.5910  7.4328  5.1237 57.4945  0.6768  0.9205
DTCWT 6.5884  17.7734  7.4157  5.3588  57.2581 0.7064  0.949 6
o NSCT-SR 6.529 8 17.644 8 7.429 3 6.173 3 55.502 7 0.706 0 0.937 6
CNN 6.5519 17.7816 7.4218  6.8580  57.3964  0.7322  0.986 2
GFF 6.5395  17.7728  7.4302  6.1008 54.0427 0.7110  0.956 1
NSCT-FMO-ISML ~ 6.594 2  17.8869  7.1216  6.8666 540312 0.7312  0.986 1
DCT 3.1844  7.994°6 7.0349  4.5590  64.7868  0.6857  0.8624
DTCWT 3.2524  8.106 1 7.0237  4.8101 587275  0.7028  0.894 7
i NSCT-SR 3.1626  8.1110  7.0127  5.8114  56.4496  0.7075  0.9297
4 CNN 3.3212 80016  6.9947  6.1990  61.9164 0.7747  0.978 4
GFF 3.2425 81209  7.0321  5.8169  49.9231  0.7297  0.952 3
NSCT-FMO-ISML ~ 3.4656 81645  7.0332  6.0697 486013 0.7517  0.9839
DCT 30.2430 57.0217 74122  5.4394 127.4376 0.6377  0.916 8
DTCWT 30.7380 57.2077  7.3700  5.4429  95.1394  0.6736  0.955 1
- NSCT-SR 30.3311 56.9375  7.3772  6.0992 91.2671 0.7097  0.9620
CNN 30.324 2 581904  7.3908  6.6749  86.1840  0.7403  0.986 6
GFF 30.3243 580897  7.3907  6.1170  86.6717  0.7297  0.982 4
NSCT-FMO-ISML ~ 30.8828 58.6158 7.39001  6.5986  85.3239  0.7445  0.9926
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551 ¥ NSCT 1 F % A BHR R 43 2 T 40 37 03T 1
T, 3B 2 HE I AL T R A AR R B LR W AT
Bl TEIX AR B Hh R 25 (B 46 28 SF ORISR ¥ B AG X
Pl B 5 IX 43 TR 45 ) B B R B R R 0 s S XTI A T R
FEAE IE 0963 PO 0 26 05 50 % U i) oz 57 B0 307 3 % AT
Ho B34 NSCT i &M, AT EEEN ME
W BRI B F MBS IR, X TR F 288 0 B A
B Al R Ak R IE — 251 v B O TR I B R R ok NSCT-
FMO-ISMIL. T/ERYE 5 .
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