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Abstract

An efficient and quick algorithm to
determine threshold value for edge detection,
which has been implemented in FPGA, is
proposed. Two different architectures, including
block RAM-based and shift register-based, are
used to design a moving window generator or
elementary convolver to retrieve the pixel data
in image. The hardware resource in FPGA gate

architecture can be greatly reduced by 6.2 times
with comparison to shift register-based
architecture. Additionally, block RAM-based
architecture also can achieve faster computation
speed than that of shift
architecture. As well known, a threshold value is

register-based

indispensable for most algorithms used in the
edge detection of images. Although existing
algorithms have already given user a good
estimation of threshold value, they also suffer

heavy
computation-effort and great time-consuming.

from the  disadvantages  with
To solve the difficulties mentioned above, an
efficient and quick algorithm to determine the
threshold value is proposed. When further
compared to Otsu’s method, a more satisfactory
result can be obtained by our method.

The system hardware architecture adapted
in this research incorporates the techniques of
pipeline, finite state machine, and resource
sharing paradigm. The operation speed in our
proposed system can reach up to 183MHz. The
frame rate of processing is about 1706 frames
per second, and it turns out that the realization of
a real-time image processing system can be
achieved without any difficulties.

Keywords: Edge detection, image segmentation,
FPGA.
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Resource Block RAM | Shift Register

Utilization based based
(proposed) [3, 4, 6, 8-10]

Flip-Flops 155 170

4 input LUTs | 200 554

BlockRAMs 2 0

Speed (MHz) | 232.89 214.01

Power (mW) | 338 430

Gate count 2640 20036
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Image size | Speed ratio | Gate count
ratio

32x32 0.82 1.90

64x64 0.85 3.01

128x128 0.87 5.50

256x256 0.92 7.59

512x512 0.87 13.04

Average 0.87 6.21
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Architecture | Image Operation | Frames
size speed in sec

Proposed 256x256 | 183 MHz | 1706

< fe[4] 256x256 | 75 MHz | 104

< L,{Je [5] 256x256 | 40 MHz 610

< fe[6] 256x256 | 47.9 MHz | 730
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< 1]§Je[8] 512x512 | 73.6 MHz | 280
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