- 1 -

COMP-644 A Pattern Recognition

Exercise 2

1. Polygonal Approximation with the Ramer-Douglas-Peucker Algorithm

Let P=p_1, p_2,..., p_n denote a polygonal chain of n vertices that is to be approximated with the Ramer-Douglas-Peucker algorithm. Prove or disprove that the algorithm is optimal in the sense that it yields for every input polygonal chain P and a specified error tolerance w, an approximation with the minimum number of line segments respecting the specified constraints.

2. Analog Medial Axis

(a) Draw an interesting non-convex hexagon in the plane and sketch its medial axis. Suppose now that we want to simplify the medial axis by discarding portions along which the fire propagates at a rate lower than some threshold. Sketch a series of pictures showing successive simplifications that are obtained as the threshold on the propagation velocity is raised. Sketch the reconstructed figures corresponding to each such step obtained.

(b) Let P denote a set of n>2 points on a sphere and let A(P) denote the antipodal set of points in P. Prove or disprove that the medial axis of P is identical to the medial axis of A(P).

3. Skeletons

Prove or disprove that Hilditch’s algorithm computes the skeleton of every 4-connected binary pattern.

4. Minkowski Metrics

Prove (without calculus) that the p-Minkowski metric in the limit as p goes to infinity is equivalent to the maximum metric. In other words prove that:

x^p y^p + [ ]^{1 p⁄} p ∞→ lim max x y,[ ] =