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The problem: Most digital color cameras capture only Adaptive frequency-domain demosaicking Filter desigh methods:
one color component at each spatial location using a color KEY OBSERVATION: There are TWO separate copies of C2, and usually only Frequency domain design: The original algorithm [2] used 21 X 21 filters
filter array (CFA), such as the Bayer CFA. The remaining ONE of them is locally affected by crosstalk. designed using the window method. Attempts were made to improve over

components must be reconstructed by interpolation from these results using minimax design techniques, and to reduce the filter
the captured samples. order. No improvements were achieved, and the filter order could only be

X 15.

The raw CFA output is a spatial-domain multiplexing of the Bayer color

R,G,B components of the color image. filter array ) /:j,:,
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Frequency response of 21 X 21 window-designed filters [2]

Frequency Domain Model [1]: The spatial-domain Original Bilinear Using C2a Using C2b n Least-squares design: The filters h,, h,, and h,, have been designed to

multiplexing model can be converted to a frequency-domain only only minimize the total squared error between the original C1 and C2

multiplexing model by a simple manipulation of the above equation: components and those estimated from the CFA signal using the system

: - shown in box 4, over a training set of typical images. The details are
fepaln,n,]1= (l fR[nl,nz]JrlfG[nlanz]JrlfB[nl,nz]j Typlcal scenarios for local presented in the paper. With this approach, filters of size 11 X 11 are
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Frequency domain approach: Estimate the three

components f;, f-, and f., from the CFA signal using filters and demodulation remodulation
convert them to f;, f;, and f; as above.

hanks to Brian Leung for carrying out many of the experiments.

Block diagram of adaptive frequency-domain demosaicking system
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