- 1 -

CS 308-644 B PATTERN RECOGNITION

Exercise #1

Digital Geometry and Smoothing

1. Connectedness and contour tracing

Let P be a set of black pixels in a square array and consider the Square-Tracing algorithm for contour tracing P using Jacob’s stopping criterion: the algorithm stops when the first black pixel is entered for the second time in the same manner as it entered the first time. Let W be the set of white pixels.

(a) Prove or disprove that if P and W are each 4-connected, then the algorithm traces the entire boundary.

(b) Prove or disprove that if P is 4-connected, then the algorithm traces the entire boundary.

2. Waterfall paths in caverns (hysteresis smoothing)

Given an n-vertex polygon P monotonic in the y direction and a point s in P, design an O(n) (time and space) algorithm (under the Real RAM model of computation) for computing the waterfall-path from s in P. Prove its correctness and complexity.

3. The midpoint smoothing algorithm (polygonal approximation)

Given an n-vertex polygon in three dimensions, prove or disprove that if the first descendant is non-planar then so are all other descendants.