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A Demosaicking Algorithm Based on the Gradient Direction

ZHONG Shun’an, GUO Yuhao, MA Yue, REN Shiwei, WANG Weijiang
(School of Information and Electronics, Beijing Institute of Technology, Beijing 100081, China)

Abstract: At present, many problems exist in the anti-mosaic algorithm used in digital image
acquisition system, such as serious interpolation pseudo-image and large computation. In order to
solve the above problems, an anti-mosaic algorithm based on gradient direction was proposed to
improve the demosaicking performance in practical application. Firstly, the horizontal and
vertical gradients of the current pixel position were computed, and the G channel was interpolated
accordingly. Then, the R channel and B channel were interpolated based on bilinear algorithm
with the calibration of G channel. And this algorithm was compared with other typical algorithms
from the perspective of composite peak signal noise ratio (CPSNR) and computation. The
comparison results show that the proposed algorithm can consume lower computation amount and
achieve excellent performance of demosaicking processing. In future, with its higher cost-
effective feature, it will be used in real-time imaging and other high-tech fields.
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Fig. 2 Algorithm dataflow
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Tab.1 CPSNR comparison of the proposed and other several algorithms
(2 S W AR5 W 1L/ dB
Ik Tk 2 Ik 3 ik 4 Ik S Ik 6 k7
1 25.99 26. 46 29. 14 31. 21 36.91 35.73 36. 29
2 31.88 32.23 33.96 34.99 36. 67 39.91 39. 39
3 32. 86 33. 25 35.02 35. 94 38.96 41. 86 41. 68
4 32.56 32.92 35. 14 36. 15 37.99 40. 55 40. 19
5 26.43 27.05 30. 77 34.79 36. 32 36. 51 36. 88
6 27.36 27.81 30. 26 35. 28 37.4 36. 86 38. 06
7 32.37 32. 8 35. 05 36. 08 39. 32 41.58 41. 34
8 23.51 23.97 27.31 29.2 35.09 33.76 33.38
9 31.72 32.17 34. 26 36. 24 39.92 41. 62 41. 25
10 31. 64 32. 14 34.74 35.76 39.99 41.48 41. 35
11 28. 88 29. 35 32.05 33.05 38. 14 38. 05 38. 19
12 32.16 32.59 34.58 34.18 40. 34 41.78 41.93
13 23.83 24. 35 28.01 29. 94 34. 14 32.05 33.23
14 28.68 29.17 31. 69 33.83 35.01 36. 76 36. 12
15 30. 65 31. 04 33.59 36.58 37.13 38. 82 39.45
16 30. 44 30. 82 32.75 35.73 39.41 40. 14 41. 56
17 31. 96 32.53 36. 03 37.56 39.71 40. 29 40. 34
18 27.92 29. 45 31.9 34.95 35.99 35.32 36.53
19 28.16 28. 68 31.58 35.45 38. 44 38.61 38.41
20 29. 81 30. 15 32.02 34.02 36. 86 39. 41 39. 94
21 28.28 28.76 31. 62 34. 62 37. 14 37. 06 37. 46
22 30. 14 30. 6 33.2 35. 18 36.42 37.77 37. 44
23 33.52 33. 89 35.73 36. 76 39.13 41.53 41. 84
24 26. 64 27. 14 30. 53 32.59 33. 46 33.72 34.7
S 29. 47 29.97 32.54 34.58 37.50 38. 38 38.62
P IR LUR I X 7 Fh J7 2k 09 15 55 5 2R AT HL AL W R R R 3 S AT ge it s O/ FE Ry s oK
P QU5 FEH T TN E 0 @ PE M 403 s B AT IS 5 s DR TR 3 A b 3150
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Tab.2 Computation comparison of the proposed and other

several typical demosaicking algorithms with 512

rows and 768 columns
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