GRS G S

ELECTRONIC MEASUREMENT TECHNOLOGY 2023 4F 12 A

DOI:10. 19651/j. cnki. emt. 2313916

EFREBEESHYSBEEGRAEE

H B E4EH
(FRIZLXFHEEIRSE M 510006

W OE: f A ZRERMGMA R AEN R MG SRR E R T — AR RS R R R KRR A
X A5 B RV MY BE A B . 1 2, X A 5 B B s X e o T ) 1 e o TR R AT 0 B A R R B B, 45
5 IR ISP R E R, R ACS W4 2% 5] 2 AR EHE ARG R0, A 780 9 46 A B s de s AR B i 7 IR Ik 2 1 %o )
TR RlA R R 28 RS AT I BCR AL S B R A R A R . SR AR W] R B R R A KR A KRR T
TR B ST PR AR AR A R & 4. 8% 1. 56 DL b FIET EMBRFERF & HVS, sCRIFEH TR 8 IR BG4
55 IS N8 G A X SR P O B b 3% BT A A AR R A I R

KEIR: EMRAEH 25 M BIA ML 3R 22 S & 738

mESES: TP391 XERARIRED: A ERREERIERE: 520. 6040

Multi-focus image fusion algorithm based on region focus property

Lin Miao

(School of Information Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Li Weitong

Abstract: To address the problem of artilacts and information residuals in the existing multi-focus image [usion
algorithms, an algorithm is proposed to maximize the retention of information and clarity of each region based on the
focusing characteristics of the image. Firstly, the focus region decision map is obtained by region detection, which is
then used for initial fusion and boundary extraction to obtain the boundary region decision map; secondly, the ACS
Network is used to learn the fusion rules of multi-focus images and generate the network fusion image; finally, the
initial fusion image and the network fusion image are weighted and summed according to the boundary region decision
map to obtain the final fusion image. The experimental results demonstrate that the algorithm outperforms other
comparable algorithms in both the focus region and the boundary region, and the evaluation indexes are improved by
more than 4. 8% and 1. 5% , respectively; Meanwhile, the subjective effect is more in line with HVS. The experiments
have proved that the algorithm achieves good results in retaining the detailed information of the source image and
avoiding visual artifacts in various regions.
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R 2% T 2 AR O e BR R UAER . TR T S
A & S5 (human vision system, HVS) LF — (5
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LA 25 ] Sl ik R R 3 5 5T 43 25 Oy o DA R A L SE
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defocus boundary, FDB)[ff i X 8™, 47 5 B4 W 7 5%
AR, TR A Z BN E S B, A 2Ca) Fr7R, BT s M
B RTE LA . AR Y ETR B B B
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WIHR R AL A L AR

BB DREE R, EHMR A2 A5 (spatial frequency,
SE) & R AR FIG rp K B A8 A B B0 2 BE B 48 4 0T 22 3R 4
BHEMNA SFIHBRESGES nn) WREEFEERME,ICH
SFGn,n), HFRIAREEREMNBRRIENRERR,
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CF (m,n) :\/ 2 LF i — Frsactinis | (2>
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X O F, =T S35 i 415 10 35 AR B BT A Fr
fE, i = {1,2,3} .1 W ARESE , Convy_, B REH
dZEHER, » RAREBRER, Concat(«) ERFBE
B, X DOPF M, ZF, #17 1X1 HRELE S RRE. &
LELRAE F 0T -
F = Concatr(M, ,M, .M, ,I)
3)cSE A1 sSE & 3
SE(squeeze and excitation) " #1 (% Squeeze ;245§ Fl
2RV AL B AR SR SR 2 R R 2 B A5 B B A R AE
BB IS R —A &, Excitation 13 F F 2 R £ )2 &K
B I 48 S kAT A 42 1 11 R AE 28 46, b J R 1O T 22 1 1
WE 4 iR, 7E SE h, HE4HM ARIEE U =
{uyCmn) | B =1,2,,Cim = 1,2, ,Hsn =1,2,+-,
Wi, B HET /TN 2,2 = (=202 75 &
JEAEH A 2R R (W, FI W, B Al ReL U JiUI% B8
o () WA R A C R E = (3020,
z2c) T WHEAFF sigmoid AL o (+) 5 H—1k, B5E T

FITRe 75 3 22 3oF 425 104 M S B9 A 7 18] U s A 26 23 2400
KOFR,

(8



W F R TRBRRESEY SREB GRS

5 24

-l H w
z, = wa; ;uk(m,n)
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TE sSE 1, u ARMIERI U, SR 53 1 X1 X CHHH
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Hin=1,2,-,W} (1o
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(9)IFCNN

(H)SF_MFIF

(o) B FELLD

(W)SF_MFIF

#l

9

(b)GFDF

(2)SE

(i)SESF

(h)GACN

()GACN

(@

A ICETE

(A

A7) J7 4 % “ Children” B {5 Tl & 45 S

10 “Children” Fil & &5 5 5 I BB 22 43 45

£1 Lyto BG&ERTEMIEFBESHE

(e)IFCNN

t)E

R3 Lyto BREEREXEHITNER

Algorithm EN MI STD Qy VIF Focused region FMI w PSNR SSIM VIF
BF 7.528 6 15.057 1 57.3046 0.9893 1.1180 BF 0.554 6 47.4438 0.8120 0.9735
GFDF  7.5309 15.061 9 57.5326 0.9883 1.1353 GFDF 0.554 9 47.4273 0.8120 0.9738
CNN 7.530 4 15.060 7 57.468 7 0.987 1 1.128 9 CNN 0.554 1 47.4664 0.8121 0.9736
ECNN 7.5312 15.0624 57.5515 0.9875 1.1357 ECNN 0.5603 47.3216 0.8120 0.9738
IFCNN  7.5319 15.0639 57.5503 0.9511 1.1339 IFCNN 0.436 8 46.8252 0.8154 0.9675
SF MFIF 7.528 4 15.056 9 57.646 1 0.9330 1.174 9 SF_MFIF 0.444 4 47.926 8 0.8143 0.9900
SESF 7.532 3 15.064 6 57.5935 0.9868 1.1415 SESF 0.560 0 47.3054 0.8121 0.9737
GACN 7.5313 15.0626 57.486 7 0.986 7 1.1330 GACN 0.5530 47.344 2 0.8122 0.9739
Proposed 7.5398 15.079 6 57.7059 0.9816 1.163 1 Proposed 0.6367 49.9030 0.8553 1.0827

F2 HfSEUNRXEGESTFM RN TEHE R4 Lytro BGREEHRAXENIENER

Algorithm EN MI STD Qv VIF Boundary region  AG El EAV LIF
BF 7.1612 14.3225 50.004 0 0.9228 0.7318 BF 1.3103 14.0604 9.7416 0.0410
GFDF  7.164 6 14.329 2 49.900 0 0.972 8 0.837 7 GFDF 1.3198 14.148 8 9.8198 0.040 1
CNN 7.1552 14.3104 49.9803 0.9131 0.7291 CNN 1.297 8 13.9335 9.6223 0.04014
ECNN 7.1658 14.3317 50.197 4 0.973 9 0.843 1 ECNN 1.3412 14.3367 10.047 2 0.040 1
IFCNN  7.159 2 14.318 3 49.8903 0.878 8 0.874 6 IFCNN 1.3718 14.666 2 10.2951 0.0399
* MFIF 7.1821 14.364 2 50.5402 0.8785 0.8931 SF_MFIF 1.3926 14.8798 10.4461 0.039 4
SESF 7.171 2 14.342 4 50.3705 0.968 9 0.854 2 SESF 1.3551 14.4900 10.1408 0.0396
GACN  7.166 2 14.3324 51.1792 0.966 8 0.867 5 GACN 1.3380 14.3189 10.0061 0.040 3
Proposed 7.188 4 14.376 8 51.176 8 0.959 9 0.914 5 Proposed 1.417 0 15.103 6 10.6444 0.037 4
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