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Abstract: Being aimed at the fusion quality problem of infrared and visible light images with the same
scene, a novel fusion algorithm based on Quantum-behaved Particle Swarm Optimization (QPSO) and
neighbor statistic features is proposed in this paper. The source images were decomposed with various
scales and direction, then many subband coefficients were obtained. For the low frequency subband, the
coefficients weighted average fusion strategy was applied, and the optimal weight values were obtained by
QPSO. For the high frequency subband, the fusion strategy of coefficients comparison by neighbor statistic
feature modulation was proposed. The fusion image was obtained by inverse transform. The experimental
results show that the proposed algorithm can fuse infrared and visible images well and acquire better
fusion results.
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Fig.1 Results of the objective function test
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Fig.2 Diagram of the image fusion

3 BMESMRMMELESEEEITM

h TR A SCRAE A S, R www,
imagefusion. org [fJ UN Camp £l Trees &% %1, 7&
Matlab R2006 ~F- 5 FREAT T Wllik. segerh, BB Z
JUBE itk P R A2 B0 2 — A BN o i, /NBEA
db2; QPSO HIFMHE /N 20, F KIEAUECK 100,
b bR ECA B B SE R ARABLRE s AR 4RI /N 4 488
e

K&l 3 F11E 4 43 5] b FEF UN Camp A1 Trees K%
(RS A . Hor, () 2 ArR G 2041 &
B (D) 2RFal & r T WG EME, ()2 A R £ i
L RAR S LLROR (MM S5 1R A EIHE,
(d) & AR 4 SCHR[8] A il & R, (e) s A4k STk

Vol.36 No.11
Nov. 2014



F36H FH1LHA
2014411 H

PVHTIESE : BT QPSO MG VML I LU A0 5 m] DG B 15

Vol.36 No.11
Nov. 2014

[10] 55 iRl 4%, (F) R AR I A S i it 5
Bo WIRRZ KT IR, JURMEIEARIR I R B
T A e R LA W3 5 B AL AN S 3 H
Prfe S (EAPANLLEE T LA Y, A SO 43 B
A MG RENS LE H bR R 5401 R RO BT 4 1 °F
i, 52T mEE.

N TR BRI T ROV, SEEG S
T 4 PR PPN ARRR . S4B IR (AG),
FEM QB “FHHAER (MMD BUKCF- 345
FLLE (MSSIM) Bl SERIERE (AG) W LB s
SR (R AN, 3 mT LA e Bt P A g S0 E AR 46
FRHE, 5 HRVPAN BRI I, T35 B ok &
NGRS . 1E KBS EURASE R N EE R
JEo MM U A P45 00 ol 5 e s P4 LA 2,
(MD [FME, R AG R 4R A5 B 2 /b
MSSIM & il 2 B 1543 501l 5 1l S 115 SSIM (17
WM, Hkfr o RN B REE . AG Ml
IE (ITHEANTE ZYRIE S, MMI R MSSIM [ 5
ZREE .

R 1ZMEEGENENRIR I SC R Zi R .
R LRI DE I, 2 FEGRIE 4 FHER 2
Rl PR A AN S AR AR W B, DR 75 28 R AR
P, AERASOE A EG (8 20
3() MIVFUr ZEAN ey, BT  EBm
FEARR B 1) o

AT GRS SR AZ O F R B S 4
VAR AR B UBGE R B R, 55 3CHR[8]AT
SC K [10] 45 22 Mt 1) 555 AR B3 I T AR 0 2R £
QPSO ##2, HARYEH I & R H W I 7 HIE
SOREE, ARSIRE LT TG LR T(n)=
O(n?), B ik BRI 5 22 JRUBE 4 At 110 52 e P AR AL
QPSO R R A AMEAFF IR AIFE N R AL T3 Tu 2
Wo R 1I0EJa— SR AEARRIAEE T LR S2AE
MARGR . AT, S P B B & AR B W]
WIINEE R IR RIS, e T AN E R ST
WG e T R R

(d)Ref.[8]571% (e)Ref.[10]513%

(C)MM Hik

B3 UN Camp B§MR45 R
Fig.3 Results of the UN Camp image test
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R 1 EEEIGHERETIN Table 1 Performance assessment of fused images

PG Al % AG IE MMI MSSIM FEnt/s
Fig.3(c) 3.5944 6.2810 0.7661 0.9952 0.1538

UN Camp Fig.3(d) 3.5080 6.2724 0.7774 0.9952 0.2319
Fig.3(e) 3.5743 6.4338 0.7816 0.9932 0.2802

Fig.3(f) 3.7009 6.5706 0.7868 0.9952 0.3328

Fig.4(c) 2.8404 5.7219 0.7850 0.9990 0.1587

Tress Fig.4(d) 2.6994 5.7141 0.7949 0.9990 0.2320
Fig.4(e) 2.9389 5.7447 0.7496 0.9988 0.2789

Fig.4(f) 3.0985 5.7780 0.8512 0.9990 0.3407
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