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Research on the Fast Algorithm of Spatial Homomorphic Filtering

XTAO Jun, SONG Shou-peng, DING Li-juan
(School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013)

Abstract An improved homomorphic spatial filtering algorithm is presented. With the reversed low-frequency image this
algorithm compensates imbalanced illuminating in the uneven brightness image in order to reduce the loss of low frequency
components. Then two optimum schemes about spatial filtering are proposed for efficient processing: a method of 2D window
template decomposition, which is constructed by tensor production and an approximate spatial filtering based on sampling
and interpolation. Simulation indicates that the improved algorithm with the two optimum methods enhances illuminating

uniformity, reduces the computational load and keeps the low frequency components effectively. Besides, it can be

performed by more 2D windows.

Keywords spatial homomorphic filtering, template decomposition, Kronecker product, sampling, interpolation

1 3]

T}

7] 245 18 U 2 TR 44 i Ak B0 v fg — b v,
BT A ke Ol IR AR 24 1 15 0 R IE R 20 i
) A5 U o 7 1, T R E) FET A1 IFFT 350, 5 4
325 R V) 1 2 () 945 L K, R ) I 7 S I 3
U0 T SCHRR A 0 4 R R LA
T 23 B A T () 25 0 U v R B S L.
7 TG 25 T ) 5 U D B 1 1 L Ry X 5w 0 D
MR 1) 23 B0 B v E O i AT A AL AR T R T
Kronecker B 2 2k 7 1045 4 3 it 2 3o % % 07 126
T B TR IR (8 7 48 19 25 BB DR Bl i . R T

W f5 H #5:2006-11-02 ; 2 [B] H #§ :2008-01-08
E—IEEEA:H R(1981 ~
WF9E TAE ., E-mail;iaoun2001 @ 126. com

X b T3k A ] 285 0 IR Ak P A S S IR AR X A )
W, 36 T 2 ug s, B R AT BT

2 HHEEHREERREE

2.1 B#H=ERESREEXNIZIT

23 3 () 25 8 9 AR T IS AE SCER [ 1] R AT i
MR Hr PR a2 AR PR, AL PR B0 s A
B K SRR R B R B A GHEH &, b
AHETRAME A A5 B 2 o F AT, i 8 SCilk
XA R SO 55 01 e Y [ R R A 7 ok — 2B TS

Oy 3 S RO B B Ok, et = ek ] 2
PR ITEANE

), %o 2008 4T YL R 2A AR BT it BOAR 5 408 LM A 2o 28R AR BRI 5 5 A0 25 A AR



55 12 3]

BRI A STk O 2303

(1) 5385 A5 43tk F R 43 4
g(x,y) = Inf(x,y) = Ini(x,y) +Inr(x,y) (1)
(2) 38 3of 25 Bl 2 4 18 532 A0 3 U

g'(x,y) = LPF(g(x,y)) = Ini(x,y) (2)

X LPFC ) N ARE I
(3) kb p A
b(x,y) = N = Ini(x,y) (3)
XF TR EEEAR, N 256,
(4) 't Py

s(a,y) = Axb(x,y) +Bxg(x,y) (4)
AL B RIMEUE AR a5 2 HE, lA=B=0.5,
5 2 A S
p(x,y) = e (5)
2.2 HEZEESEEEENRIE
B 1 380 x 320 {5 % o HAE Y &) i i S
ph P AT AL 92 T O HE el i T JEG 3 ' R 55, 75 R
FH TR 2508 U, A6 B A 34 i 1
53 R FH R T A BT 1 2k AR B 2 4 v A A
fire 2 A ke 2 ) 25 00 Dk B vk o PR AR HE AT O IR AR
Yoy Ml A
Kl2(a) (b)) METF 51 x51 SRIF-3 %4015 5]
s BRI AR TR R R 2 R (O 5 D BT LA, g AR R R

(a) &RBRF-3 ARG Y

-

() R BT i S ARG A A

B SEREAR R E A

Fig. 1 An car image under imbalanced illuminations
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Fig.2 luminating uniformity using an improved homomorphic spatial filtering



2304 B 4 DR 2R

$13 %

XFFAERE M x N EG,RH mox n 2 4 e Al
O3 AR WS AEANTE IR SRRV O T R M x
Nx(m+n-1)RMB))EMMXNx (m+n) +
1) W (BR) o

P2 Ul B, ek ik [ 28 0 O R 0R T S A D'
AR, i PRI R R R AR o RS
I P S B, — SR T BT R S O A AR 2
R, ORISR AR o PR, 0 T2 R e e B
B AT 0 A S e AT AU A AL B

3 ZTHEIREMRK
3.1 ETF Kronecker FA#4i& 2 BN T E KL
Kronecker BURH 35 2 4E 7 9% 7k . &2
et Win(m,n) (m,n Jyar 80) 7 B 1 28 54
G (m) = [g,(1),2,(2),~,g(m)]" . G, (n) =
[g:(1),8,(2),-,8,(n)]
i 3 Kronecker FHA4 3 -
Win(m,n) = G,(m) @ G,(n) =

gl(l)gZ(l) gl(l)g2(2) gl(l)gz(n)
g, (2)g,(1) g,(2)g,(2) g (2)g,(n)
gl(m)g2<1) gl(m)gz(z) gl(m)gz(n>

(6)

2 MBI Win(m,n) XFFHE f(m,n) BINE
Qb3
f'(m,n) = f(m,n) * Win(m,n)

m

= 2 Zf(m +j,n + 1) Win(j,i)

j=1 i

= X Y flmrjn+i)g (e (i)

=1

= Zg](]) X [f(x +j,n) *Gz(n)]

= f(m,n) = G (m) = G,(n) (7)

K (7) KRBT, B 50 % 2] DL ), BDGE i
Kronecker FHA4 35 1Y) 2 2k 0 X 18145 ¢ °F- 18 AT LA i
P 1 4E RS,

&l 3 J2 2 T Kronecker £ 2 4 % 1Y 25 35 [F] 25 U
BRBORE . Hob 3 (a) T 2 485008 % F 1
(s BPERBR-F- 35 ) (1 W] 25 w8 e 45 28, 16 3 (b) A AT
KAV B AT 1] AP 0 [ SR B A R .
T2 4EFE fa al ok 1 456 JE 14 i i Kronecker 1
P, A 09 1 45608 B 09 4 B i 55 500 T4l
YA, B L, AR 48 Kronecker FH 2 4k i1 155 4 AT 43
FEVE BT, — DR D OR I — 2, 8 3 (a) L (b) f H45
RBFEHTX—H, B 3(c)H 2 4E Hanning % (1
4k Hanning % Kronecker FUH 3 ) - ¥ (49 U8 % 45 4
Pl 3(d) 4 Hanning % 7K P A e 5 PN J7 1] F- 1 (4 08

() PUTHEBBFIHMERIR

(d) BUTEAR i rMIE R

B3 2T Kronecker BRI 2 4 A7 Y 28 3 R 25 08 B R

Fig.3 The enhanced images processed by the improved homomorphic spatial filtering

based on 2D windows constructed by tensor production
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Fig.4 Interpolation method
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Fig.5 The images processed by the improved homomorphic spatial filtering based on sampling and interpolation
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