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Memory Efficient Pixel-parallel Hough Transform Circuit
Using Collision-at-most-one and Localized Voting Space
Access

KAZUHIRO NAKAMURA, ! Kazuyosnr TAkaGrt!
and NAOFUMI TAKAGI™?

Hough transform detects lines in a image by majority vote. W x H X ©
votes are carried out to detect lines, where the image size is W x H pixels and
© is angular resolution of detecting lines. In this paper, we present a method,
collision-at-most-one, for pixel-parallel Hough transform circuits using localized
voting space access. We also demonstrate a VLSI architecture that supports it.
The circuit has small registers in the circuit than the #-parallel circuit and the
conventional pixel-parallel circuit using collision-free and localized voting space
access. We have evaluated the proposed circuit by comparing clock cycles, reg-
ister size, area and delay. From a VLSI architectural viewpoint, a comparison
shows the efficiency of the proposed method and architecture through efficient
use of vote memory. Compared with #-parallel Hough transform circuit for 1920
x 1080 image, pixel-parallel Hough transform circuit for the image has 2.5 %
area and 103.6 % delay. The proposed pixel-parallel Hough transform circuit
is memory efficient and has small area.
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int A/, X, y, WxH B, p;
int HEAY LD R RN(H2+WA2)][180];

for (8= 0, A <= 180, B F++) {
for (y = 0;y <H; y++) {
for (x = 0; x <W; x++) {
p=x Xcos(BE) +yxsin(FE),
vote_IfPixValis1(p, B/ X, y); ~ « = s
}

}
} BRI 7~
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