7 (A ) 6 Vol. 7(A),No. 6

2002 6 Journal of Image and Graphics Jun. 2002
( s 210094)
. TP391. 41 : A : 1006-8961(2002)06-0548-05

A Practical and Fast Method for Non-uniform Illumination Correction

GAOQ Jian-zhen, REN Ming-wu, YANG Jing-yu

(Department of Computer Science Image Processing Lab, Nanjing University of Science and Technology, Nanjing 210094 )

Abstract The degenerate illumination model for the optics camera system is introduced, and a fast method for
gray-level correction is presented. It needn’t additional parameters and mathematic model, only performs on the
image. It corrects degenerate illumination based on the strategy of original image subtraction from background im-
age. Generally say, the method includes three steps: first, background subset extraction. The image is divided in-
to blocks, then according to the image characteristic, one point is extracted as the background point for each
block; second, the whole background building. The whole background image can be got by interpolation from the
background subset extracted in previous step; then the last step is correction using subtract the background image
from original image This method can not only keep the object of original image. but also be efficacious, fast and
simple. It has proved good result from the crack detection of surface of highway.

Keywords Luminous flux, Illumination correction, Bilinear interpolation

0 CCD ,
: T | [1]
(
) ( ,
) ; 3 .

:2001-06-14; :2001-11-02



6 549
, @ = nl «sin’a « dS (6)
dS ,L dS
de .
/ a@r a d
’ d s & s
1 b b ’
C s
dw, ’
de,
_dg | '
H = de (1)
, b E, = Ecos'0 7)
a
, E, 0 )
@ = erw 2
a
" “ c @ 0 cos'd
@ = J Hdw| singd¢ = AnH sin* —  (3)
0 0 4 , l/COS'lﬁ
’ (51,
ds, N B , ’
dsS s ’ . r3]
de dw ’
dSy=dS « cosp ’ ,
’ L/z ’ ,
de= L;+cosB +dS « dw (4 [4.5] i
Il’? ‘8 ly s 109
’ L’g:LN ’ 4 ’ Il ’ ty—1l ’
@D) 4), A, A=1I—1,.
H/g - HN . COS/J’ (5) , Al JAT
( b .
)a 1) ﬁ R 1’19
’ ’ I[(ray) = I, Cay) X Lo (8)
’ 1) =Ly Io(fn)’)
. ?Imax Io ?11(1"3/) Il
(5) (3) dS (I,y) 91/1(x9_)/) (x»y)



550 7 (A )
’Io(Iyy) (19)’) ’ N XN ’
I()’ b I() . N><N .
. 1) M P(I/y}/,‘)y N><N
) . ) . M
., Plx,y) I, . Pz y)ed, D.
(I,y) ’ 11 ’ . ’
P(.T’y)elus IO’ ’ ’ M
&—1,N1,.0+NULL (9) , Plzsy) &
1, Plx,y)( ) M B M
P(.T,y)GQa P(Iay)elov ’ - 1 d
o Py 60 . I(P):M;I(P,) @
’ 9I(P,) P(l‘my;)
f(¢)_’1’19 I~ 1, (10) (2) s ’
Al =1, —1T, an (3 , ;
I(’nax s ’ P Zex]
Ii(ey) =1z X 72 (12) ()
I()(Iay) ¢ s @
9I£mx I:) 3 b
’ 25%, 25%, 50%
(D I, . ( )
(2) @ L. 2.2
(3) an - A 9
) ’ l":P(‘Tvy)v
2.1 e 7
L e : > . @ :
) [3]( ) 4
¢ ’ 2
’ f(x,y) =ax + by + cxy +d (13)
; 4 .4
’ ’ zZ
£o,0
L4 ’ L0
D
. 11 o . 256 X £00, 13 Flxs) 53 20 I3
256’ 8><8 ’ ’ 32 A1, 1
X 32 D.
Q,y Iy
/0,1 x 1 L1
I4
(D ) )



551

:f(o,o)9f(091)9f(190)9f(191)9

3
flxay) =[f(1,0) = (0,00 Jx + [f(0,1) — f(0,0) ]y +
£@0,0) QD) . 3(a)
3 & !:ll -
lI_. |—
T KT}
|
i I
I
1 f * ]
. @
il ] fi il i I 1En0 A0 & #
(a) (1 300X1 030) (b) 515

(c)  32X32 o (d @

G ————_

n A A Lon o pon I.'“:"l | 200 |_;"||| A

(e) (D I (e) 515

; ; ' ; I
i WO 40n @00 BN K A el R

(g) 12 (h)y (g 515



552 7 (A D)

CCD ( 1 300X1 030) Z2m . s
’
45°,
s s s
CCD s s
s s
s
1 . [M]. : .
1989.
P N P
2 . . [M].
’ .1986.
’ ’ 3 James D F, Robert A S. Spatially variant contrast enhancement
’ ’ [} using local ranger modification[ ]J]. SPIE, 1983,22(3):378~
, 381.
3(¢) d , 4 , 115 0l
3(d) o ,1999,4A(1) :41~44.
5 , . (.
’ ’ o .2000,5A(7):589~592.
’ . 6 Kenneth R Castleman . . [M].
3(e) 3(g) (1D (12> : -1998.

3y, 3D 3(h)

3(a),  3(e) 3(g) HEIGHT/2(515) ﬁ
. 1974 s

3(a) 3(b) .
| - d L,
3(a) 3e)s 3(h 3(0), W

( )
1969 ,2001
3 .
CCD
| 1941 , ,
a2 .

) S(g) ’



