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An Effective Hough Transform
Based on a Cosine-three-term-recurrence

MuNETOSHI NUMADAT! and Hirovasu KosHiMizut?

One of the promising basis of the method for detecting straight lines from
edge points is Hough transform (HT). For reducing the cost of HT, it is most
effective to reduce the cost caused by the trigonometric functions and the mul-
tiplication involved in p = xcos@ + ysinf. From this view point Koshimizu
proposed the Fast Incremental Hough transform 2 (FIHT2) previously, and
FIHT?2 generates one point of a sinusoidal Hough curve on p-0 space just in
1 time of multiplication. Though FIHT?2 is basically a method for approxi-
mating a Hough curve one by one calculation by using an alliance recurrence
formula, unfortunately in FIHT2 the deviation between the approximated and
true Hough curves becomes large. This is the reason why another algorithm
was proposed for improving this precision problem, where the calculation cost
swelled up at the sacrifice of more than twice of FIHT2. Then, in this paper,
a new method for generating not an approximated but strict Hough curve is
proposed by using a Cosine-Three-Term-Recurrence. The number of multipli-
cations for calculating one point by the proposed method is 1 time as well as

the FIHT2. Furthermore, an experiment confirms that the proposed technique
is highly precise than any other methods based on the conventional alliance
recurrence formula, and that the calculation cost is almost equivalent to or less
than FIHT2.
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Fig.1 Generating the approximation Hough curve by using FIHT2.
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Fig.2 Generating the Hough curve by using the proposed method (K: even number).
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Fig.3 Generating the Hough curve by using the proposed method (K: odd number).
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Fig.4 Hough curve used in the experiment.
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Table 2 Deviation to the Hough curve (dot).
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Table 3 Calculate cost per one point (sec).
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