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Subpixel Edge Location Using Improved LSR
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( National ASIC Design Engineering Center, Institute of Aut ion, Chinese Academy of Sci , Betjing 100080 )

Abstract Traditional subpixel edge location algorithms use local model to realize precise edge location. Which leads to
side effects such as Zigzag effect and discontinuous edges. We present a new subpixel edge location algorithm based on
partial differential equation ( PDE), where level-set reconstruction ( LSR) is introduced to smooth edge along their
tangents. Anchor and topology constraints are used to avoid over-smoothing and keep edge topology structures. Subpixel
edge location experiments with both geometric and natural image show that this method can remove zigzag effect while
keeping edge smoothness and continuity.
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Fig.1 Zigzag in interpolation( subpixel accuracy =3)
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Fig.2 Edge location comparison between level set with

anchor constraints( solid line) and without

anchor constraints ( dash line)
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Fig.3 Comparison between level set diffusion with

anchor constraints and without anchor constraints
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Fig.4 Level set diffusion without topology constraints

leads to topology error
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Fig.5 Flow chart of improved level set reconstruction applied

in subpixel edge location
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Fig.6 Subpixel edge location algorithm comparision
(0.1 pixel accuracy) ( parameters, diffusion times:30,

anchor threshold: 7,0.8,7,,, =0.5)
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Fig.7 Subpixel edge location algorithm comparision

with other algorithms
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