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Figure 9.4 The effect of repeated dilation in shrinking background features and smoothing sharp corners,
using a structuring element corresponding to 8-connectivity.

Figure 9.8 The effect of erosion in growing background features and sharpening corners, using a
structuring element corresponding to 8- connectivity.

(i) (ii)

Figure 9.6 Outlining features in an image. (i) Original image; (ii) image dilated (once); (iii) result of
subtracting image (i) from image (ii).

(iii)



(a) Polygon approximation. (b) Spiral biarcs approximation.

The skeleton of a rectangle defined in terms of bi-tangent circles.

(i) (ii)
Figure 924 (i) An image of a rectangle with a small change in its boundary: (i) the result of skeletonizing
image (i).



(v)

Figure 9.25 (i) Grayscale image of a telephone receiver: (ii) after thresholding image (i); (iii) after skeletoni
image (ii); (iv) after closing image (ii) with a circular structural element; (v) after skeletonizing
image (iv); (vi) atter pruning image (v).
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Plate 18 A feature enclosed by its convex hull
(shown in red).

Plate 19 The Voronoi diagram of a set of points,
showing the polygons of influence.

(i) (i)

Plate 20 (i) A set of points (in red) with their Delaunay triangulation and circumscribed circles.
(i) Connecting the centers of the circumscribed points produces the Voronoi diagram (in red).



Offsets, Minkowski Sums, and Sweeps
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Planar Offset Curves
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Envelope Curves

C1(u) = (z1(u),y1(u)): Trajectory
Cs(v) = (zo(v),y>(v)): Moving curve
(z(u,v),y(u,v)): Envelope curve defined by

z(u,v) = z1(u) + x2(v),

y(u’ U) = yl(u) =+ 'yQ(’U)’
Fu,v) = zi(uw)yr(v) — yi(w)zs(v) = 0.

r = z1(u) + z2(v)
y = yi1(u) + y2(v)
0 = z7(u)ys5(v) — vy (w)z5r(v)

Eliminating « and v, the envelope curve
e(z,y) = 0 has algebraic degree O(d3)
much higher than (2d — 2) of F(u,v) = 0.

Bisector Curves

((z,y) - C1(w),C1(w)) =0,
((z,y) = Ca(v),C5(v)) = 0,

<(m,y) G+ GO 6,y - C’Q(v)> = 0.

2

C2,(y,
C%Q(u, v) Calw) -k

N/

Eliminating w and v, the curve b(z,y) = 0 has
degree 7dido — 3(d1 +dp) + 1

C1(u)

Eliminating = and y, we have F(u,v) = 0 of
degree 2(dq1 + dp) — 2.

For dy = d> = 3, F(u,v) = 0 has degree 10 and
b(z,y) = 0 has degree 46
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