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High Precision v — w Hough Transformation Algorithm to Detect Arbitrary Digital Lines
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Department of Information Technology, Faculty of Engineering
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7 — w Hough transform, which we proposed before, has the following advantages over the ordinary p — 8 Hough transform:

(a)The p — @ parameter space involves the inherent bias, i.e. the uneven sensitivity to directions of straight lines. In the

v — w space this bias is completely eliminated.

(b)A voting curve in the y — w space is a piece-wise linear line consisting of two segments. This enables the fast voting as

well as facilitates the analysis of geometric properties of straight lines.
In practice, however, the ¥ — w Hough transformation algorithm involves a crucial probleﬁl: votes from those pixels on the same
digital line are not always accumulated into a single cell, quantized unit, in the parameter space and hence spread over several
neighboring cells. The essential cause of this problem is that the set of cells in the v — w space does not represent all possible digital
lines in an image. :

In this paper, we first analyze detailed geometric properties of digital lines and propose a new quantization method, i.e. cell
configuration, of the v—w space. In this cell configuration, all possible digital lines have one-to-one correspondence to the set of cells.
Then, considering the uncertainty range of vote from a pixel, a new voting method is proposed. We call the Hough transformation
algorithm incorporating these new cell configuration and voting method “high precision 7 -~ w Hough transformation algorithm”.
Experimental results have demonstrated that digital lines of arbitrary orientations and locations can be con‘ectly detected by the
high precision v — w Hough transformation algorithm.
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