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Abstract : This paper proposes a new edge detection method using a 3X3 ideal binary pattern and lookup table (LUT) for the
mobile robot localization without any parameter adjustments. We take the mean of the pixels within the 3x3 block as a threshold by
which the pixels are divided into two groups. The edge magnitude and orientation are calculated by taking the difference of average
intensities of the two groups and by searching directional code in the LUT, respectively. And also the input image is not only
partitioned into multiple groups according to their intensity similarities by the histogram, but also the threshold of each group is
determined by fuzzy reasoning automatically. Finally, the edges are determined through non-maximum suppression using edge
confidence measure and edge linking. Applying this edge detection method to the mobile robot localization using projective
invariance of the cross ratio, we demonstrate the robustness of the proposed method to the illumination changes in a corridor

environment.
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Fig. 1. Definitions of the GLSC and edge direction. (a) example
input image (b) IBP (c) calculation example: GLSC =
2+4+16 = 22 (d) edge direction (¢) edge gradient.
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Fig. 2. Five binary edge patterns with high ESFs. (a) GLSC-15
(17.9%) (b) GLSC-31 (13.7%) (c) GLSC-7 (12.6%) (d)
GLSCH47 (10%) () GLSC-11 (10%).
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Fig. 3. Edge detection result up to NMS. (a) input image (b) output
without the ESF (c) with ESF[6] (d) ISEF[191] (¢) expanded
view: upper denotes the result of proposed method, lower of

ISEF and the number inside [ ] represents the number of
pixel with 2 pixel’s discrepancy from (a) input image.
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Fig. 4. An example of group construction for the jaguar image. (a)
grouping by the input image histogram (b) pixels (b) pixel
groups where (i) region in (a) corresponds to black
background region in (b).
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Table 1. Rule-base for fuzzy reasoning system.
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Fig. 5. Fuzzy membership functions (a) mode, (b) mean-mode, (c)
pixel count, (d) output.
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Fig. 7. Floor plane for the cotridor experiment.
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Fig. 8. Scene of the general hallway. (a) general corridor (b) virtual

robot center and image plan.
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successful.
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