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Single Plate Color Image Capturing System Using Random Color
Filter Array

SATOSHI SATO'  TAKAMICHI MIYATA?
MAKOTO NAKASHIZUKA?  TAKEO AZUMA'?

Abstract: We propose the single plate color image capturing system using random color filter. Because the conventional color
filter array, Bayer pattern, captures only one color information per pixel and discards the information of the other colors, the
demosaicing image has some blur. We use random color filter, which can retain more color information than Bayer pattern, and

image reconstruction with sparse modeling. Our proposed system achieves 0.046 higher SSIM than conventional system.
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Figure 1 The proposed single plate color image capturing

system.
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Figure 2 Relay lens and objective lens.
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Figure 3 Calibration of image sensor and color filter.
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Table 1  Algorithm for the proposed method.
Formulation:
L(U,V,D) = g(V) +71IGU + BV - D|}5,

D = (D7, DI, DD).
Algorithm: k = 0, > 0,V(® = 0,D©@ = 0,p® =0,

Initialization:
Repeat:

yk+D = arg min L(U,V(k): D(k))
u
_ {( Vl(k) N ng)) + (vz(k) + ng))

k k
+(v§9 +p{)}/3.
BRI L TRV
VD = (ATA + )~ {ATY + (00D - D))

ffn L CTWAEA

v = gt —p® 4 op - a,.
7272 L
0 if a,7(U%+D —p,®) >y,
m=

(yi—a (U0 = D, ©))/llajll3 else

VD arg min IV - g(k+1)”2/(2/1) + TV (V,)

2
— g(k+1) —2-div p(k+1).
g(k+1) =gkt _ Dz(k), A =1ry/u

® v p(0 _glk+D)
Ge+1) P +7:C(V(d1vp g /A))]_’i

E max(1,|p§’?+rc(\7(divp(k>_g(k+1> /7)), | )
, P

V3(k+1) = arg min% ||V3 _ r(k+1)||2 +2 ||(')\;3||1
A :

= Qnap (ST (0, %Z))

r(k+1) — U(k+1) _ D3(k).

0,.k+1is the column vector built from all the
T3P(Z,x+n) arranged in lexicographic order.
Qnsp is the inverse operator ofWys3p.

D(k+1) — D(k) _ Gu(k+1) _ Bv(k+1)‘

Update iteration: k «— k+1.
Until some stopping criterion is satisfied.

X =U, return (X).
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Figure 4  Prototype system.
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Figure 5 Color reconstruction images.
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