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Reproduction of Subsample Color CCD Image

ZHOU Sheng-min, LV Wei-xue

(College of Biomedical Engineering and Instrument Science Zhejiang University, Hangzhou 310027)

Abstract To compress the data during image digitalizeing, storage and transmission, We always use subsample
method to sample the color channels in order to cut off data rate, Then use bilinearity method to reconstruct it.
How to find the best way to reconstruct the color information lead us to study the principles of subsample problem.
The Nayquest law limits the signal band width to half of sample rate. In subsample condition, this point will re-
duce sharpness of image and cause false color on image edges. This paper is focus on the problem of image repro-
duction under subsample condition. On study of the features of nature image and human eyes, We found there are
similarities in details of image RGB color Channels. After analyse the subsample problem, We found it’s possible
to rebuild the subsample image if we have the information of image grade. Take consideration of this two points,
we bring forth a new way to build the CCD color image, and found this way will improve the image sharpness re-
markably.

Keywords Image reproduction, Color CCD, Subsample

. 1 (Subsample)
CCD .

’ ’ f(I)

:2001-04-053 :2001-07-23



566 7 (A )
) 2 ) R.G.B 3
S(x) NED) (
)
Nayquest 1 ., 1/2 ( )
. f(.T) ’ S
) f(_I) 1/4 N )
) , . ,CCD
Nayquest s f () R,G,B 3
2
, ) CCD
Nayquest .
1.1 CCD S ;
, D) s [l ()
CCD, CCD W VEED) ;
(CFA) . RN 3 s s F ()}
1 Bayer sF()  f()
22 W,
’ f(f)
fs(x) ’
v
1 N . 2
- [B[c[BlG]|B]G[B[G S 774 ayquest . =W
— |G|R|G|R|G|R|G|R
B|G|B|G[B|G[B[G Nayquest ’
G|R|G|R[G|R|G[R Flo).
B|G|B|G|B|G|B|G
G[R|GIR|G|R|G|R ’
BlG[B[G[B]G[B|G Nayquest , JEED)
G|R|G|R|G|R|G|R .
f\(.f) [}
1 CCD Bayer X s
fo(x), Ji(x).
, C 2@,
( . samp(x) = 1/2,COMP(1/x,) (D)
) ,COMP () s
( N ) -
( > )3 e n=-1 AR,
e ey i AR
( N ) - ;‘.r 1 Ay \
A/D BRI 0 Z
2 % LA
o -5 s
CCD (a) ) =i

(Red,Green, Blue),




6 CCD 567
ASONAED) Hilo) Bix)
fo(@) = f(x)samp(x) (2) Z .
Sfi(x) = fl(x)samp(x) (3)
S () f % ¢ 2 T 0 X
f(.T) ’ Wv
(a) tri(x) (b) sinc?(x)
F(uw= F{f(x)} 3
(4)
FQu=0 | p| = %, x, = % w=W/2 , u/p tri(x)
i) 2 (b) . 9 (b) 7 triCp/p)=—(u/pn—1) 0<p/p, <1l (14)
W triCp/p)=(u/pn+1) 0<p/p<<l (15)
<3 - 03 as  Aas 100 AD
SF () s w
il
JACOR |#|_ 2
2) (3 S i) /fo(u):%tri/(/J/;&-)F{f’ (x)samp(x) }+
3 ¢ —1,0,1)

%F{f(x)samp(x)}:F(;z+/zs)+F(/x)+F(/z—/zs) (5)

%F{f’ ()samp () b =12 (e ) F Gt o) +i2mpF () +

120 (pu— p ) F (p—p) (6)

2(b) s v, 0 1

N 3 , , p>0
o Flptp)=0; p=0 LF(Qu—p)=0.

.G
%F{fu)samp(x)}=F<;z>+F<p—ﬂs> >0 (1)

#iF{f' (samp(x)) =i2mpF (027 ) X

Flp—p) p>0 (8)
7 12— pe) s
12n(pu—p) [ F{f () samp (x) =127 (p— p ) F (@) +
2n(p—p)F(p—p)  p>0 9

(8 D)
12mplF () =F{f (x)samp (x) } —i27(pu— p) X
F{f(x)samp(x)) p>0 10)
, 10 ,
— 12l F () =F{f (x)samp(x) } —i2n(pu+p) X
F{f(@x)samp(x)} p<0 an

R tri (x)
Jtri(x) 3(a) ,
3(b), ssinc (x)
tritx) =—(r— 1) o0<<ax<l1 (12)

trile) =(xr+1) —1<<ax<<O0 (13)

pari e/ p O F{ f () samp (2 (16)

Lflx)= % (—i2mpx) pesinc® (pax) *

S ()samp (x) + pisine® (p) *

f)samp (x) =t f(x) * sinc’ V‘%) +

, fo Cx) = f Cx) samp (x),

fi=r1 () samp(x), a7

f()=f(x) * sinc* %) +fl(x) [Ixz'ncz %J (18)

[ fllo
fi@)=alx) * f(x)samp(x)+b(x) % [ (x)samp(x)

Wax

2
f/<.1‘>9

W J b(x) =xsinc*

2 a9

a(x)=sinc*

fla).

’ W<2ﬂ\.

(1.

3 CCD

, NEY
flx) . Jo()

A ED)
CCD



568 7 (A D)

AN ED) . ( 4 Lena
3.1 ) ( ) s
3.1.1 (e, <W/2) ( )

s ( )
b ( )’ b

(Low Pass Filter), . ,

3.1.2 , 5 CCD
b b 3 Y
. ( )! ’

(a) Red (b) Green (¢) Blue
4 Lena RGB 3

= I
'_= 3 (X )Xo~ (X403
- : e - R . [2] . NN
£ 2um f L & Creen)
= *;_\ & i
E i ; - . |“. X
= tm.m{m.._- = e o B:(Xi+1,j):((Xi'j)+(Xi+2,j))/2;
W Lol b rumt R: (Xi,_H—l) :((Xi,]‘)+ (X,‘,]‘+2))/23
5 CCD G:(Xiy o) = (X )+ (X )+ (X o)
(Xi+2,j+2))/4;
3.2 . DG+
’ D.G+2) 3 )
,R.G.B
3. 2.1 N 6.
1 y 2X2

, (Xi.) ,



6 : CCD 569

(a) Red (b) Green (c) Blue
6 RGB
3.2.2 B' (2) R(x).B(x)
19,
CCD ,
, R(x),G(x),B(x)3 4
R ()=~=G'"(x) ( s )
B (x)~=G'(x) ( s ) . , 7

(a) Red (b) Green (c) Blue

2 ViVian Shao. Implementing color reproduction for the TC236
,ASIC CCD sensor using the TMS320C2XX DSP[RJ]. USA, Texas:

Texas Instruments,1998.:9~11.

1972 >

[ ] 1930

1 s . M. : ’
51999,39~42.



