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Low complexity demosaicing algorithm for Bayer pattern image
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Abstract: Algorithms that have better performance also need more arithmetic operations. As a result, they
will consume more hardware sources. In this paper, a new algorithm which has low complexity is proposed.
Bayer pattern image is pre-interpolated by using Hamilton-Adam (H-A) algorithm firstly. Then the color-
difference channel (CDC) and a direction factor (DF) in a 5X5 template are evaluated. Green channel is up-
dated by using CDC and DF. R and B channel is evaluated via interpolated G channel. Simulation by Kodak
test images shows that the algorithm has high PSNR. Experimental results also show that the algorithm not
only maintains the sharp edges but also suppresses the speckle phenomenon which will be induced by VCD
and MSG algorithm, Moreover, the algorithm just needs 56 arithmetic operations per pixel and can be accom-
plished via FPGA while MUL (multiplication) and DIV (division) are not needed. As a result, the proposed

algorithm eases the burden of IP core in FPGA accomplishment and it’s easy to be accomplished. The algo-
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rithm satisfies the needs for our camera.
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Fig. 1 CCD cameras and acquired images. (a) and (b) are CCD cameras with 6. 5 mm and 60 mm focal length;

(¢) Bayer pattern, (d) and (e) are acquired from cameras in (a) and (b) respectively.
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Fig. 2 6- image Kodak test set
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Tab.1 PSNR performance of various algorithms

Pic WEDC AP 1GD VCD MSG  Prop

a 39.65 41.63 43.42 42.71 43.72 42.69
b 36.2 40.16 40.68 40.62 41.13 41.14
c 38.34 41.84 42.7 42.26 43.51 42.52
d 36.35 39.43 39.92 39.84 40.3 40.31
e 35.25 39.53 41.84 41.03 42.17 41.04

f 32.35 34.74 35.36 35.15 35.69 34.75
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Tab. 2 Computational complexity of various algorithms

1GD VCD MSG Prop
ADD 180 340 348 176
MUL 60 144 100 0
SHT 36 30 44 38
ABS 32 16 8 8
DIV 20 16 22 0
CMP 4 8 0 2

Total 332 554 522 224
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