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An Image Fusion Algorithm Using Pseudo Wigner Ville Distribution
Abstract

(School of Astronautics, Northwestern Polytechnical University, Xi'an, Shaanzi 710072, China)

An image fusion algorithm using pseudo-Wigner Ville distribution (PWVD) is proposed. Firstly, a 1-D

energy of energy map in high frequency and the max variance of energy maps in low frequency. So, the resultant data
=

can be arranged as N energy maps in different frequencies. Finally, the fused image is formed through contrary
computer X-ray tomography and magnetic resonance images, infrared and synthetic aperture radar images are taken,
Key words

The fusion experiment for infrared and visible images, multifocus images.,
and the entropy comparison between fused image and source images is given. The results show that the fused image
obtained by the presented algorithm preserves the abundant information of the source image.
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pseudo Wigner Ville distribution fuction is applied to nonoverlapping N-pixel window slices of the original image in
different orientations, the resultant data is arranged as N energy maps according to the orientation where the mean
PWVD to the fused energy maps.

square root is max. Then, the fusion principle of multiscale decomposition of the source images is the max partial



10 #9 X1

HRAE. T ORLERS 90 00 A 0 RS A 2717

ZITEM A LA AR R — D 2 5 A
T AR IS SRS — A~ DX ) A 20 53 B3 o 5 PR R 2
75 PG 0 D A A 28 23 A s £ 53 590 3 070 B — iR o i
K352 2% AR 4E 4 0 (Wigner) 73 A7 (9 BRI %5 0]
B A4 BRI 4 () B8 A 30 o Al TR A 3 b A5
0Py e S P e i R Al SR T R AR i 1 AR
MR R AL E T B — IR LS B 5. SCRRLO 1l 75
T A PGS — o R 38UAS [R) 7 1) 1 — 48 Dy A% 40 7
fii 1) Renyi % R A5 2 25 f5 i & R B — B R AW
il AL o AR AS [ o il P45 ) UL 9 580 7 280 il
aFHEG.

ASSCAR AR SCHRL9 T rp 2 111 J7 1] 66 4 A1 22 3 B ¢
BB o A AR L S 1 — ol 3 T 00 2 A 4 0 A 1y &
GRSk OF A T 2 R AR RN 2 A8 i A K
GRS RN

2 ThHYERS 9N oA B

Wigner F 1932 4F i 642t T Wigner 431 1) #E
BN TR T 2. 1948 4 Ville 4% Wigner
OY AR IG5 4T 8 B A5 5 A I AL E S A
Wy, I Wigner 43 4 XFR K Wigner-Ville 43 4
(WVD), Wigner-Ville 43 i J& T W £k ¥ 05 4 43 #r
Cohen's KRR TE 20, HAA R KN

.

W (tow) = Js (045 )s(t— 5 )explam)de.

(D
Horpoe Ry Bf Al oy it o HHR S5 W (o) HFS
s(0) WIYERE 9453 1
TEXT 2 4y 15 5 40 fr i, Wigner-Ville 7258 4t 23
e P 1 A8 LI, SR X {E S I MER IO, D 4E
M o3 A X WVD 47 b 21, & WVD Jay 3
1k BB RN 2 0 A5 5 1928 I, B BAR AT
DABE A N A0 2440 i 4 1 AR E RRBE LIS 5
PR o AR SCEFE Brenner 52 SCHY B HICAE A% 94 43 A
Wn,m) =
2 33 st a)s (n—yexp| — Zj(ZJT\c]m Je ]2
Horp n O BB 1] 40 om O B OISR 40 B e R AR
B8N B K, T (2) Bl BR E 1 25 A
Bl —N/2,N/2—11, AT LAk (2) ok th 4E 4%
oy A (PWVD) . HAFHE M Z () U BA &Lk
WVD W 2 J& e (8] 31 1 028 31 % 1 (B
()N T #EL: WVD nf A4 @ 1, X R R E

A (S Al AR SRR (110, 45 20 (2D I EE A 20

R A J A A AR A EE A
. & [ 21m
525 (0) —KEN’JZW(n,m)eXp[ 2]( N )n]
(3)
N/2—1
s (D = 3 W(nﬂn)cxp[—zj(%wm)n]
K=—N/2
4)

i (3) XA (4) AT LLE L O ZE 4% 90 50 A A
57 C0) Fls™ (1) 43 N AR A LAY A5 AR A LAY A8 1
n FEL1,N/2] BUE .

TEEME Fik$e—4E N R R S0 B iR (2)
[ AT PWVD 2848, A2 3h & 1 3] R 9 5 — R
2 A AT LU B A R B PWVD, T I3 I i
T4 PR JE dlad (3) A () 2 AT DU A EZ
3 M A
3.1 ERWERLE

A8 2O XA — R B3 NBRER 4w
ML A AR AR ) PWVD, 1% 8 &A%
FE AN PWVD 4 g N Ak,

S TG g) HECF AR A B AR AR (. ) Ab 145
2E.X, A IG) R @ Lit B/ I8
PWVD.X, = [X), X},.,-, XY, N Jy— 48
SE K E., X AURBRE TG ) T8k R AW
PWVDH.Hfk=0.1, . N—1 4R BEZ K& 55 A
LB XY e B0 B 25 (] A B 241 AR g 2 1
K7 (PWVD A8 48 J5 A A8 (R AR EHIE & X E Y RE

K1 PWVD 72 4 25 4 B ]
Fig. 1 Various frequency maps of PWVD



2718 B %

o 1 29 %

R ED  —iE ER AR B N E 5 R ER AR R D
M RE SIS A 1 s

B 1) IR AR B 1 () ~E 1) N EH
PWVD /A E: &, B 1 BT LAE B 454 400 B AR
FEGAFKELR., B 1. (D (R FEEIGHIK
Bf BB 1) (o) (d) L Ch) L GO AR 2 8 1 s A
IZOEE . WRHAKNE 1) ~F 1) A 1)
(DB
3.2 AmEkE

ESCEAG TG ) Wt DK NOJim h iy
PWVD A5y X, ok = 0,1, ,N—1,i flj fo3

IR IR AR h=(— G ). WEE AT

SR A A TE RO B 5 B T R L
li] RE AR A 10 % 14 e R AEL . 55308 8 1 H S A7 19 75 1wl 3K
T GAE B R/ME . K 2 FE 3 s .

B2 Jria «/2 W s e 0 PWVD 22 4]
Fig. 2 Directional n/2 map of PWVD transform

K3 Jiiml 0 Wshtd 0 PWVD 2484k &
Fig. 3 Directional 0 map of PWVD transform

TE R 2(b) ~ & 2D & 1) PWVD A8 6 i
iﬂfﬁnj@ﬁﬁﬁrﬂ(%lﬁ%»&@ 2(b), (c),

(h) . (O W a] LU B JE G BR 0 K V- 30 27 o i 1
g I B A S AE AT R R AN B AE ] 2() L (D)
WM RN, B3 —4EW s E 0 K gy
GESL0), M 3 mTLAE H, Jibs BR 0 3 0 %
TE 53 i 1 v 98 i 7K ST 320 2 78 43 i BRI L A
U T Bl O )k B R G200 & — AR R
FHESH. FIH—4 N 1B EE3he ooxF B1g
Fr 43 it s B RV B 1R ) T AR AR R R )
IOFEE T EPS

3.3 ®MEFIE

BB Fr A B E 20 28 1) e o AR 4 B 1%
PWVD £ 45 B 32 55 B0 40 8 7 10 5 2 Al & 25 3R
.

D) i — 4 3h 8 1K/ N

2) WERRAEIR 1 GLy) Jim i ) PWVD
A g XY ok =0,1, N—1,m=1,2,3.4,

3 A X, BMREKEEE 4.,

dlm =

(XY + (X1 F o (XN D7
m=1,2,3, (5

4) di = maxd,, B d, TN X1 s

5) ARG EME L MBAME R AN X
TR N g e 5% 1 (ARRER N ASHED 5

6) st AR A R LGy I Gag) e,
TG ) W d,sf=1,2,3,,M,JE M40 N 15 fig
%

7) XF M AN e 7 A X A B
Al Ar o D5 U] 2 v A0 B S5 L AR A B 25 d K 1Y)
“HERHRE 7B N R RE R A7,

8) ¥ )B4 Bk (3 XA (D R HEFT PWVD
AR A5 B A EER .

FIH () 2R () HEAT 386 AZ e i) W) IR SC0)
S 43515 T X1y 0, WMEEA X, 0 BIBIHE.

Al A A E 4 PR,

4 BRUESEE 5 45 R

R T E i R B Y TR R R A SR
AT WSE S L AMER 2 R AR L BB 2= R A AL
1475 ik (synthetic aperture radar, SAR) 541 #p &%



10 #) XOBEAE . HETORZEAR AN A A R ER LA 2719

PWVD
I::>
A ALl N .....
mmm=m===: foed PWVD
sion
PWVD =

B4 A SCHR s i I R T
Fig. 4 Image fusion process of the proposed method
TRl B IR X S 25 R G A T BB AE B SMEHR AT OB EE L B 5 (oo S al W 5 20 A R
FEPRHEAT BTRE VPN . R ME B AR bRt 5 ik =X MRl A 25 R, WKL 5 Co AT LA 3, @l & K15 X E

L 5Ca)H g AE A A 5(b) IR 5 My (=5 B 15 5
H=—>nDlg[h(D], 6
2R D1gLh D] O PRI M | T BT 5o B L
Hen(H HEGHETE,.L HEERIKER. Bl K FE 5 FIE 5(h) .,
5 Ca) FTE 5(b) 43 5 & KN A 320X 240 4L

P

K5 REGMEGER, () ZAMNER (DA ILBIEE s (o fl & K&

Fig.5 Resource image and fusion image. (a) Infrared image; (b) visible-light image;

(c) fused image with the proposed method
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Fig. 6 Medical source image and fusion image. (a) MR image; (b) CT image; (¢) fused image with the proposed method
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Fig. 7 Multifocus image and fusion image. (a) Image 1;(b) image 2;(c) fused image with the proposed method
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Fig. 8 Source image and fusion image. (a) Infrared image; (b) SAR image; (c) fused image with the proposed method
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