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(A Study on the Edge Extraction and
Segmentation of Range Images)
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Abstract

In this paper. we investigate edge extraction and segmentation of range images. We first
discuss problems that arise in the conventional region-based segmentation methods and
edge-based ones using principal curvatures, then we propose an edge-based algorithm. In the
proposed algorithm, we extract edge contours by using the Gaussian filter and directional
derivatives, and segment a range image based on extracted edge contours. Also we present the
problem that arises in the conventional thresholding, then we propose a new threshold
selection method. To solve the problem that local maxima of the first- and second-order
derivatives gather near step edges, we first find closed roof edge contours, fill the step edge
region, and finally thin edge boundaries. Computer simulations with several range images
show that the proposed method yields better performance than the conventional one.
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Fig. 1. Simulation results of Besl's
method.

(a) input range image,

(b) Gaussian curvature,

(¢) mean curvature,

(d) 1st segmentation result,
(e) 2nd segmentation result,
(f) final segmentation result.
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Fig. 2. Simulation results of Fan et al.’s
method.
{a) maximum principal curvature
image,
(b) zero-crossing image,
(¢) extrema image,
(d) thresholded extrema image.
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Fig. 3. Simulation results by the

proposed method for a synthetic
range image.

(a) synthetic range image,

(b) segmentation result.
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Fig. 4. Simulation results of a real
image by the proposed method.

range

(a) 1st derivative, (b) 2nd derivative.
(¢) direction of the 1st derivative. (d)
direction of the 2nd derivative, (e)
local extrema of the 1st derivative,
(f)  local extrema of the 2nd
derivative. (g) thresholding (eq.
(10)). (h) thresholding (eq. (11)). (i)
thresholding (eqs. (10) and (11)), (j)
edge contour linking, (k) step region
extraction. (1) thinned result.
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Fig. 5. Comparison of reconstruction and
error images.
(a) order of the approximation
function by Besl’s method. (b) re-
constructed image by Besl's
method, (¢) error image of Besl's
method, (d) order of the appro-
ximation function by the proposed
method. (e) reconstructed image by
the proposed method, (f) error
image of the proposed method.
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