B I - M

B33 A 11 2022 4F 11 H Journal of Optoelectronics « Laser Vol. 33 No. 11 November 2022

DOI:10. 16136/j. joel. 2022, 11. 0003

ST ALk olois & fiv e 2 RICE i 46 it
fivaveiPel % il A5 500k

K Am, SRR, @A RR, AL
CRWIHLT R {58 TR [ Sk bt . 2 BT 650500)

T E Oy i Y B — AR i S TR TE AE Y R B R L B — 25 58 AR T RR AL G R S8 R B — A S
T £ RJE G A% £5 20 ff A0 8 3E s 5 % 78 (improved sparse representation, ISR) [ L HE 22, 15 46,
O3 i U5 RIAR AR AS = 401 RIS 7 . Uk, SR 22 V0 B0 AL o Bl F YRR B 3R R Rl A AR T
W, UL 2 RE I A % 8 JE (multiscale morphological gradient, MSMG) 8 # () 51 5 1€ I #% 2% Bk 40 47 5
1iF 5 [7) BF o 28 17 Ak 09 Jhk op 38 & ph 22 B 4% (simplified pulseoupled neural network, SPCNN) Filt & F /& 4
T, me . U AARMAR S G REAR ., LU R CAEREKE B MR AR FENR
e B ) B AR B4 7T 2 45 O T O B

S4B AR - A7 Ak K R A Bl 22 45 (SPCNIND 5 Bl 8 8 % (ISR) 5 2 ROE L 85 0 s 2 RE
JE A B E (MSMG) 5 £ 30 50/ E &

B 5K S TP391 XEKARIRAE A X E 47 5 : 1005-0086(2022)11-1225-08

Brain image fusion algorithm based on simplified pulse coupled
neural network and improved sparse representation

ZHANG Yajia, QIU Qimeng. GAO Zhigiang, SHAO Jianlong"
(School of Information Engineering and Automation, Kunming University of Science and Technology , Kunming,
Yunnan 650500, China)

Abstract ; In order to address the limitations of single modal brain images and further highlight detail fea-
tures and enhance visual effects,an algorithm framework based on multi-scale edge preserving decompo-
sition and improved sparse representation (ISR) is proposed. First, the source image is decomposed to
obtain high frequency and low frequency subbands. Secondly, an improved sparse representation with
multi-norm weighted metric is used to fuse low-frequency subbands,and an improved guide filter with
multi-scale morphological gradient (MSMG) is used to remove details. At the same time, the simplified
pulse-coupled neural network fuses its high frequency subbands. Finally, the inverse transformation yields
the fused brain image. Experimental results show that this paper has significant advantages in the protec-
tion of edge information,improvement of fusion efficiency and saving of time cost.

Key words: simplified pulse-coupled neural network (SPCNN); improved sparse reresentation (ISR) ;
multi-scale edge preservation decomposition; multiscale morphological gradient (MSMG) ; multi-norm

weighted metric
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Fig. 4 Fusion results of experiment 1
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Fig. 5 Fusion results of experiment 2
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(d) Ref.[7] (e) Ref[13] (f) Proposed
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Fig. 6 Fusion results of experiment 3
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Tab.1 Evaluation index of different algorithms from experiment 1

SD EN QM SF Fusion time/s
Ref. [6] 58.9672 4.5864 0.6920 18.648 3 40.624 8
Ref. [7] 85.0671 4.6176 0.6934 33.4952 19.576 1
Ref. [13] 66. 040 1 4,596 7 0.5429 22.986 4 26.756 1
Proposed 80.6713 4.6284 0.7652 31.8467 10.563 4
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Tab.2 Evaluation index of different algorithms from experiment 2

SD EN QABF SF Fusion time/s
Ref. [6] 52.1976 4. 4697 0.5892 18.0987 36.4251
Ref. [7] 74.5192 4.546 2 0.7219 34.1582 17.2473
Ref. [13] 65.3846 4.576 4 0.576 4 23.3151 24.9730
Proposed 82.5681 4.6723 0.7862 35.7637 9.2847
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Tab.3 Evaluation index of different algorithms from experiment 3

SD EN QEF SF Fusion time/s
Ref. [6] 53.0573 4.5614 0.7026 18.2892 42.3917
Ref. [7] 83.3851 4.6571 0.7698 29.986 2 15.5141
Ref. [13] 64.3980 4.6834 0.5721 23.4531 29.9851
Proposed 88.1394 4.7219 0.7986 34.1516 10.1294
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Tab. 4 Evaluation indexes of different detection operators from experiment 4

SD EN QB SF Fusion time/s
soble 80.539 2 4.5392 0.6918 30.1582 10. 3173
Canny 80. 396 6 4.6377 0.6395 31.0987 10.5151

MSMG 80.6513 4.4514 0.7562 31.7937 10. 563 4
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Tab.5 Evaluation indexes of different detection operators from experiment 5
SD EN QEF SF Fusion time/s
soble 81.5032 4.5672 0.7234 34.9382 9.2153
Canny 82.5346 4.4337 0.6732 35.0877 9.4351
MSMG 82.474 1 4.6723 0.7862 35.7637 9.3687
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Tab. 6 Evaluation indexes of different detection operators from experiment 6
SD EN SF Fusion time/s
soble 87.9351 4.6401 0.7708 33.9572 9.5141
Canny 88.1863 4.6114 0.7136 33.8304 10.2357
MSMG 88.1384 4.7219 0.8008 34.1652 10.1134
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