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	摘要(中)	在無乘法器數位濾波器的實現當中,符號化二進位方法及座標角度旋轉演算法被用來代替乘法的運算。然而，因為這兩種方所造成係數或角度分布不均勻的問題，使得在量化上會造成嚴重的誤差，為了克服這個問題，設計者必須使用更多的非零位元或是微旋轉去達到濾波器的規格需求，但這樣的方法卻增加了硬體實現上的複雜度。

在這篇論文當中，我們提出了改良的非相關性轉換方法和改良式角度旋轉器，這些方法提供了系統化的解決方案以避免遭遇前面所提問題。在修正的非相關性轉換方法中，我們先壓縮係數的動態範圍，再將這些經過處理的係數量化至符號化二進位方法所可以表示的位置上。與修正的非相關性轉換方法不同的是，在角度方面，我們的做法是引入數種旋轉技巧去延展可能的角度分布。這些方法減少了在達到需求規格下硬體所需要的複雜度。

在前面的討論中，我們提出了補償無乘法數位濾波器實現上缺陷的方法。事實上，我們還可以進一步的藉由用更少的硬體去重新量化濾波器的係數或角度以達到降低硬體複雜度的目的。為了系統化的達到這個目標，我們針對這些組成係數或角度的基本單元做反放置的程序。經由這種方式可以提供無乘法數位濾波器設計中對於加法器數量很好的控制能力。因此，當我們藉由結合這些技巧，我們可以利用較少的加法器達到所設定的規格。
	摘要(英)	Sign-Power-of-Two (SPT) scheme and CORDIC algorithm are introduced to replace the multiplicative and rotation operation in multiplier-less filter realization. However, these approaches will make up serious quantization errors since the distribution of SPT numbers and reachable angle are very non-uniform. To facilitate these problems, the designers have to employ more nonzero digits or micro-rotations to maintain filter specification but these approaches also increase the hardware complexity of the multiplier-less filters.

In this thesis, we propose the Modified DECOR (MDECOR) transformation and the Modified Angle Rotator; they provide systematic solution in avoiding the aforementioned problem. In MDECOR transformation, we compress the dynamic range firstly, then, quantizing these processed coefficients into SPT numbers. Different from MDECOR transformation, we extend the angle constellation by introducing several rotation techniques to compensate the impairment in angle domain. Both of these approaches help to save the hardware complexity to attend the desired specification.

In the above description, we propose the ways to compensate the impairment in multiplier-less filter design. In fact, we can further reduce the cost by reconstructing filter coefficients or angles with less hardware complexity. In order to achieving this propose systematically, we apply the de-allocation procedure on the elementary terms of filter coefficients or angles. It provides good control on the number of adders employed in multiplier-less filter design. As a result, it is capable of designing filter that meet the specification with fewer adders by integrating all these techniques.
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