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Establishment of set-valued mapping between difference
characteristics and fusion algorithms

Niu Tao, Yang Fengbao, Wang Xiaoxia, An Fu, Li Dawei
(School of Information and Communication Engineering, North University of China, Taiyuan 030051, China)

Abstract: To solve the problem that infrared polarization and intensity image fusion algorithm is not
optimal selection along with the change of difference characteristics, a method of establishing the set-
valued mapping between difference characteristics set and fusion algorithms set was presented. Different
characteristics set was formed with difference characteristics which was obtained by the analysis and
extraction of image characteristics, and fusion algorithm set consisted of typical fusion algorithms. Fusion
effective measure of each characteristic corresponding to fusion algorithms was calculated by data
envelopment analysis and then constructed to be a distribution. Multi-group fusion effective measure
distributions were synthesized in order to establish the set-valued mapping of difference characteristics and
fusion algorithms set. Experimental results show that the set-valued mapping can select the optimal fusion
algorithm, and have the highly complementary characteristics fused effectively.
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Fig.2 Respectively four features distribution of polarization and

intensity images block
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Fig.3 Respectively fused image of IMA by Al, A2, A3, A4, A5

and A6

Tab.1 Input and output values
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Image IMA Output Input (Mean difference)
A; T Ta T
Al 51.3742 54.3281 38.9812
A2 9.3104 54.3281 38.9812
A3 65.2007 54.3281 38.9812
A4 75.5337 54.3281 38.9812
A5 75.8382 54.3281 38.9812
A6 56.2008 54.3281 38.9812
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Tab.2 Fusion effective measure of mean

difference

Algorithm IMA IMB IMC IMD
A b by b5 6y
Al 0.677 0.783 0.668 0.771
A2 0.123 0.309 0.355 0.320
A3 0.860 0.830 0.617 0.886
A4 0.996 0.568 0.646 0.788
AS 1.000 1.000 1.000 1.000
A6 0.741 0.823 0.804 0.832

&, A E E 4 IMB IMC  IMD 25 S ¥4 1
TL XAl E TR MR G AT 65,065,065, T4
W2,

HE LRLTE SRR T2 T3 T4\ T5 X 4% fil
AHEWREA AT,

T EOE A 4% 43 BTk H B L SR B T
FELITIN AT M S AR BN IOE e, BB
FEART A R AR 5, 1T LA TR 3 B T i A i ) S5 B S A
SRAGA R HER TR Z EMH R, HARRMNE
WM, I, 2 F DEA B9 RillA A 35005 & UL HE P4 T
B A SR,

22 EEMHXER

FIH EA5h E 4 IMA IMB IMC  IMD 2 {1
(BN 25 Al A SR I Al B A A 05,0504, FAEE 4 41
B ) 22 5 S4B 25 Rl & 812 1 Rl 5 A 280 43 A
mE 4 Fris,

b M
5 - IMB
2 — B —IMC
E 1.0 - P - IMD - —
w00} —5Y "
= 0.8 :
R
2 0.7
i 06
0.3
204
€01
& 0.2
.l
I:I i i
Al Az A3 A4 A5 Af
Algorithm

Pl 4 2 5 B (R 0 5 A 808 23 A e 22 53 1 (L S R 5 i 9
SRS
Fig.4 Fusion effective measure distribution of mean, set-valued
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Tab.3 Value of differences in the characteristics

of images
Mean Star.1de_1rd Contrast Auto?orre- Boundary
difference deviation difference lation  frequency
difference difference difference
IMA 0.7011 0.3289 0.7067 0.0457 0.1485
IMB 0.0592 0.1231 0.1477 0.0800 0.3470
IMC 0.4372 0.4900 0.6208 0.4737 0.4001
IMD 0.1692 0.6642 1.0143 0.0399 0.7187
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