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Review on infrared polarization image fusion methods
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Abstract: Infrared polarization image fusion can fully utilize the polarization information of the scene, compensate for
the disadvantage of infrared intensity images in describing high-frequency information such as scene contour edges and
texture details, and has unique advantages in target detection and recognition, background noise suppression, and coun-
ter camouflage. The article summarized the research progress of infrared polarization image fusion technology from two
aspects: single algorithm image fusion and multi-algorithm combination image fusion. It analyzed the design ideas of
typical algorithms and summarized the advantages and disadvantages of each algorithm. Based on the current trend
where single algorithm serves as the mainstream and multi-algorithm combination as the development trend for infrared
polarization image fusion, this paper anticipates its potential future development direction.
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Fig. 13 Image fusion process by serial multi algorithm combi-

nation
fi i BREERFIE | o
EC el Sl ICT Yl
i b jﬁéﬁ
(L AR
ftRrs | @ emomi | B
Mg [ & 1 B

14 SCERES TR i R R 7 1%
Fig. 14 An image fusion process proposed by Ref. [51]

X G ST G AR R £ SRR i il R
8, P A AR 7 7 D) XoF X 26 R AT R Rl L
L AR A B R . LR T B
K16 s o

TELLAMm IR R Rl b, o UL 2 20 Hh o i
G FNZL Aok B 53 i #EA T Rl G, s A 4l il
TE A5 3] e 2l G 25 2 o 25 AR 2 S
53R AR R A LA MI IR 5 B G, K il
HEBYC,Co SRR, W RTHNE A E1

@R AR I T RE S F RSy 5o0f LU, LR 5 i
LEL 17 7R

B0 I R X Rl AR A DRIXE 74 [ A,
it A T 22 S R A A RO BE R RO W E vk o BE X
KR Y 5 BE 22 S D G e J A SO P 22 S R T DR
fig /1 BUK (maximum energy value, MEV) . 2 R 5|
5 JE P (multi-scale guided filtering, MGST) , NSST
SEVE 0 I A5 500 VS8 R IR PR 17 AR A0 22 S A
0 P32 AR S o — R R R P Bt
T RES R A S5 R A 18 o . Al LA
TR IR A WSS I 0 2k SO A0 R ASCR A
4 AEE IR A, Rl BRAY Si BE R iEad T Y
SRR EEEL

FFHR FCRB S e AR JEE O B PRURARRAIE, Dol M L
TR PR SE AR SR 55 75K A ERE R
L RLE EHRAE R R A d AR T ARG RN, RN
IEAEH o AHIZE5 M EEOR Bk 2 1a) B AT i i B AN
P, ELIEG RS A B9 2 10 A 58 # DT H
B ZHUERGEN NES, FERR . IR S
e VRN A Bk AR R RS R 4 0, B T K
GCRE AE B MY B[R] IR SHE IR AN, A RETE 0 R
BRI S TR RS ACR .
3.3 HE4As

i % U2 Ak A A 0 R R A 2 A TR 53
T 6] B8 AN 5 S5 R BRI, LA PELSURS il  BRUCA

(c) (d)

K15 (a)3Cilik[53], (B)NSCT, (c)NSST, (d)NSST-Tophat, (e) 3 Hik[53], (HNSCT, (g)NSST, (h)NSST-Tophat
Fig.15 (a)Ref.[53], (b)NSCT, (c)NSST, (d)NSST-Tophat, (¢)Ref.[53], (f) NSCT, (g)NSST, (h)NSST-Tophat



XX &

s
=
==

?-:E]
5% IF op

Sikn | A& EEn |-
16 IR BT P (R iR

Fig. 16 Flowchart of parallel multi algorithm combination fu-

sion

PSR IR E R E S G . XA
D5 2P AN B A Rl A BRSO R S —
AR AR PR R T A R R Y Ak 3
BE P A AR ST R A — AN SR R O i
SR, LS A BRI D4 T A SR 5 A R
A€, 38 F DLER — Ak i il A R TR Dy S 2 il
GRS GE ) A5 SL Z (A A,
Wi it , DR M B A S M A 2 . Xt ER B g
) B 1) EL AT R B 1) B 5 00T R 5 Bl 5 L
RAEERFEERE, HG Bk 19 s,
FELLAMG R 5 4 ER AL A i i XA 6 &
S U, B A B 22 RUBE 43 B 7 o8 SR 5 1 e
B, AR RE o mEGE R, R

AR ROE LA T BAba &, B 5L
T T EMR M RS E B E . 20174 KRR
T —FP DWT  NSCT I (1) PCA 553 W [F] 4 2
TR ARG Tk . T IRE N SR RS SR
L B OGRS A Bk B R T DWT 43 if
1 J& 1 X DWT 43+ fiff B AR A8 43 5 i#E 47 NSCT ZR 41
it , I X NSCT 53+ fifk v (0 A58 A1 i3 43143 331 SR FAS ()
il SR, B ST X AH I A e AR 43 i R AT NSCT i
A5 6 R DWT 39 A% 4 7 A4 [T, FLml & ok 72 4 &1 20
JiR o

ZOTIEAE ST LT AN AR PR AR G B il
B e A AR AN (5 8 P B A5y T AR
— ol A R A VA T B LA R 1 S s
RE 1. B 21 iz oy dimh & a5 R 5 H 5
Fbds.

BEAE, 2023 4F, J5 B TE AR A 4T
HMUFE TR S IR (1.Q U 43 ) EA TR S A Bl &
J& , AT SRAE B D) AR B bl Honk P AT K
AlA ST 20 BRI S 2 MR S L A

ik SRR 5K B A BOAMER M () 2 R0 3k I b
MG R — R Rl G RS, 1A 3R B = A

Tt
it B %

%g | 516 [RG8 | veucy
e £

[ R

i

s || R

e ,ﬁ

B A

S0 | JEIRT

B | PR

[ e

i

P17 SCHR( 54 iS00 R R
Fig. 17  Algorithm schematic of ref. [ 54]

I

XBRTZ | e

TR AT
“HG

IR JEE T
“HG

ARG

18 (a)NSST, (b)MEV-MGST-NSST, (¢)NSST-SWT-PCA, (d)3CHk[55]:(a) (b) () (d)
Fig. 18 (a)NSST, (b)MEV-MGST-NSST, (¢)NSST-SWT-PCA, (d) Ref. [55]



XX 11

BT A5 - 2L M iR PR Rl D7 WA W TS ok g

13

g0 o] S B

K19 XLk RS R
Fig. 19 Embedded multi algorithm combination fusion flow-

chart

SRS S RA MR L S R, I ARR RA
M A B33 TR AT 4 0 RE AR AT B A Rl

X T B A AN AR ML, 8 1 2 AR
Ay Bip [R] B A 52 B RS 1 . kRN S A T
U Bk RE A% S AT L A0 00 4 HOUR PR IR G B A

B, AR i UG AR AE A9 B B T B34, R
LA A RE R RO I i R Rl B R R T
Mz —.

BT 2R EA G0N ER A A I 2R g
W35,

4 BES5RE

ZLAM i Ak B R BRI [ N AU B R
T8 F bR D RN P R0 ) 5 S5 e 45 07 Tl B AT
MhRF A DE il 20T A R 1A B Ak B AR 1 5 A 1k
PERE U DT AP K e BE . A TCEE S
IIHT T LD MR PG S BR84S R BRI —
PRk TG M2 505 A Rl G W7 T A T 4% 2805
LI REA AR BT HERE  JFITIE T % 2807 1k

120 DWT NSCT HIHGH PCA P15 i >

s |PAEPCA A TR
LAijLBij | mha FEILFij
o g |[NSCT NSCT [ B2 ik |
DADB | 134 iy | BILF
B e
i, HBij & _
YA | DWT HAE'HB'J EIHFij DWT (g%
F
AB | s e R I WA wiy | A
R L
N BRRLERS (A ]| |
GA,GB FHFi

Fig. 20 The process of collaborative fusion method of DWT, NSCT and improved PCA"™"

(d)

K21
Fig.21

(e)

(@) IR EE L, (b)Y RIRIEL, ()i PCA, ()DWT-PCA, (e)NSCT-DWT, () CHk[56]
(a)Intensity image, (b)Polarization image, (c)lmprove PCA, (d)DWT-PCA, (e)NSCT-DWT, (f) Ref.[56]



14 AN/ RS9 S g o

XX &

RS ZHEZRAAMATENL

Tab5 Comparison of image fusion methods based on multi algorithm combination
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