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摘 要

近年來受到數位化影響，數位相機已漸漸風行，數位相機從拍攝影像到存成圖檔的過程中，經過多次影像處理及精密校正

運算。為降低成本與減少體積，數位相機通常只使用單一感光元件與彩色濾波器陣列（Color Filter Array，CFA）來擷取影

像，再利用色彩內插方法將影像還原成全彩影像。demosaicking被廣泛運用在數位相機的設計中，是數位相機影像處理的

第一個步驟，若重建影像一開始就產生雜點與邊緣模糊的問題，再利用後處理也很難改善重建影像的品質，為了減少色彩

假像（color artifacts）等問題的發生，本文提出的demosaicking方法是依影像邊緣特性的偵測處理以取得精準的權重將影像

內插，最後再透過後處理的技術做一些校正，實驗結果與一些先前提出的方法相比較，能有效降低色彩假像、提升影像的

品質。

關鍵詞 : 彩色濾波器陣列;解馬賽克;彩色濾波器陣列內插法

目錄

封面內頁 簽名頁 授權書 iii 中文摘要 iv ABSTRACT v 誌謝 vi 目錄 vii 圖目錄 ix 表目錄 x 第一章　緒論 1 1.1　前言 1 1.2　

研究動機與目的 1 1.3　論文架構 3 第二章　相關研究 4 2.1　數位相機系統架構 4 2.2　彩色濾波器陣列 7 2.3　色彩內插方

法 9 2.3.1　雙線性內插法 9 2.3.2　ECI演算法 11 2.3.3　增強型ECI演算法 15 第三章　利用色彩內插技術的色彩過濾陣列

圖像解馬賽克研究 19 3.1　邊界性質 19 3.2　邊緣特性色彩內插方法 21 3.2.1　CFA的初始內插 22 3.2.2　影像的校正 27 第

四章　實驗結果 30 4.1　重建影像的視覺品質比較 33 4.2　不同方法PSNR的比較 45 4.3　計算複雜度比較 50 第五章　結

論 51 參考文獻 53

參考文獻

[1] R. G. Keys, “Cubic convolution interpolation for digital image processing,” IEEE Transactions on Acoustic, Speech and Signal Processing,

vol. 29, no. 6, pp 1153-1160, 1981.�

[2] W. T. Freeman, “Median Filter for Reconstructing Missing Color Samples,” United States Patent, 4724395, 1988.�

[3] D. R. Cok, “Signal Processing Method and Apparatus for Producing Interpolated Chrominance Values in A Sampled Color Image Signal,”

United States Patent, 4642678, 1986.�

[4] R. H. Hibbard, “Apparatus and Method for Adaptively Interpolating A Full Color Image Utilizing Luminance Gradients,” United States

Patent, 5382976, 1995.�

[5] J. E. Adams, “Interactions between color plane interpolation and other image processing functions in electronic photography,” in Proc. SPIE.

Cameras and Systems for Electronic Photography and Scientific Imaging, Mar. 1995, vol. 2416, pp. 144-151.�

[6] S. C. Pei and I. K. Tam, “Effective Color Interpolation in CCD Color Filter Arrays Using Signal Correlation,” IEEE Trans. Circuits and

Systems for Video Technology, vol. 13, no. 6, pp. 503-513, Jun. 2003.�

[7] Hamilton, J. F. Jr. and J. E. Adams, Adaptive Color Plane Interpolation in Single Sensor Color Electronic Camera, United States Patent,

5629734, 1997.�

[8] Chang, E., S. Cheung, and D. Pan, “Color filter array recovery using a threshold-based variable number of gradients,” in Proc. SPIE.

Sensors, Cameras, and Applications for Digital Photography, Mar. 1999, vol. 3650, pp. 36-43.�

[9] Li, X. and M. T. Orchard, “New edge directed interpolation,” IEEE Trans. Image Processing, vol. 10, no. 10, pp. 1521-1527, 2001.�

[10] R. Kimmel, “Demosaicing: image reconstruction from CCD samples,” IEEE Trans. Image Processing, vol. 8, pp. 1221–1228, 1999.�

[11] W. Lu, and Y. Tan, “Color filter array demosaicing: New method and performance measeure,” IEEE Trans. Image Processing, vol. 12, no.

10, pp. 1194-1210, Oct. 2003.�

[12] X. Li, “Demosaicing by Successive Approximation,” IEEE Transactions on Image Processing, vol. 14, no. 3, March 2005.�

[13] B. E. Bayer, “Color imaging array”, U.S. Patent 3 971 065, July 1976.�

[14] L. Chang and Y. P. Tam, “Effective use of Spatial and Spectral Correlations for Color Filter Array Demosaicing”, IEEE Trans. Consumer

Electronics, vol. 50, no. 1, pp 355-365, Feb. 2004.�



[15] K. Hirakawa and T.W. Parks, “Adaptive homogeneity-directed demosaicing algorithm”, IEEE Trans. Image Processing, vol. 14, no. 3, pp

360-369, Mar. 2005.�

[16] C. Y. Tsai and K. T. Song, “A new edge-adaptive demosaicking algorithm for color filter arrays,” Journal of image and vision computing,

vol. 25, pp 1495~1508, Sept. 2007.�

[17] X. Wu and N. Zhang, “Primary-consistent soft-decision color demosaicing for digital cameras”, IEEE Trans. Image Processing, vol. 13, no.

9, pp 1263-1274, Sept. 2004.�

[18] B. K. Gunturk, Y. Altunbasak and R. M. Mersereau, “Color plane interpolation using alternating projections,” IEEE Transactions on

Image Processing, vol.11, no.9, 2002.�

[19]  http://r0k.us/graphics/kodak/


