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Abstract

This paper presents a new two-stage edge detection algorithm which can give thin edges and
can find edges between low contrast regions. In the first stage, the potential edge points are
obtained using the proposed edge operator which is motivated by the concept of the E filter.
And in the second stage, the real edge points are detected by comparing the potential edge
values with the locally adaptive threshold values of the corresponding potential edge points and
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by testing whether the potential edge points are zero-crossing points or not.
It is shown quantitatively that the proposed algorithm can find edges effectively in an image
with impulse noise, and also the results of applying the proposed algorithm to real images are

presented.
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Fig. 1. Edge Detection for an Impulse Noisy Image.
{a) Noisy Image.
(b) Output by Using the Proposed Operator.
(c) Output by Using the Median Comparison
Operator.
(d) Output by Using the Sobel Operator.
B O1. odHla # e e 4% va
Table 1. Performance Comparison on an Impulse
Noisy Image. (@ (d)
s} e} ol E] ALRHE | R sl BT | Sobel O3 2. olEs T e oiE oA W
P(TE/AE;|  0.968 0.879 0.228 (a) #77 BB (DA BB
P (AE/TE) 0.989 1. 000 1.000 (b A<Fe} Y fofl ofdh 22
EMD 0.019 0.242 4.780 (c) gk wiaL gy foll o1&} A2}
(d) Sobel BHH f-oll 213t A3}
Fig. 2. Edge Detection for an Impulse Noisy Image.
(a) Noisy Image (Real Image).
& @ eldh oA wad A4FS & el (b) Output by Using the Proposed Operator.
(assigned edge)® A Al ol (true edge)®l & P (¢) Output by Using the Median Comparison
(TE/AE), +& ollzl7} A4 ollaloll L=l & Operator.

(d) Output by Using the Sobel Operator.
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38/3. GIRL #fgol oigt oA A%

(g)
(h)

Fig. 3. Edge Detection for a GIRL Image.

(a)
(b)

1987 97 EFIBERE HL 4% H 5B

72l4. COUPLE gkl ol oz} &
(a) el BRiG
(b) A kgt uhell oi3} 23}
(c) Sobel fHE f-oll 23 Az}
(d) Zero-crossing #E¥H Foll 23 Axf
Fig. 4. Edge Dectction for a COUPLE Image.
(a) Original Image.
(b) Output by Using the Proposed
Operator.
(c) Output by Using the Sobel Operator.
(d) Output by Using the Zero-crossing
Operator.
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Original Image. 123]5. LENNA Bl o g oz A&

Output by Using a Global Threshold (a) ey mrip

Value. (b) Alqtgt ol <43 Az

Output by Using only LAT 1. (c) Sobel FHE Foll 2% Ao}

Qutput by Using only LAT2. (d) Zero-crossing HEHE Fol 23 A7
Output by Using both LAT1 and LAT2. Fig. 5. Edge Detection for a LENNA Image.
Output by Using Zero-crossing (a) Original Image.

Information on (e). (b) Output by Using the Proposed Operator.
Output by Using the Sobel Operator. (c) Output by Using the Sobel Operator.
Output by Using the Zero-crossing (d) Output by Using the Zero-crossing
Operator. Operator.
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