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Introduction to Algorithms

Lecture 24: Geometry



Today
•
•
–

•
–



Motivation: Collision Detection



Motivation: Collision Detection

http://www.youtube.com/watch?v=4-620xx7yTo



Line Segment Intersection
•
•



Obvious Algorithm



Sweep Line Technique
•
•



Sweep Line Intersections



Sweep Line Events
•
• Events
– –



Sweep Line Algorithm Sketch

•
• priority queue
times

•
–
–
–

�“Discrete event simulation�”



Intersection Data Structure
•



Endpoint Events
•
– insert
– delete



Intersection Events?
•
•



Intersection Events
•

•



Sweep Line Algorithm



Sweep Line Analysis
•
•
•

•
• Output sensitive algorithm:

•



Closest Pair of Points
•
•



Obvious Algorithm



Divide and Conquer Idea
•
•
•
•



Closest Pair
Between Two Halves?

•
•
•



Closest Pair
Between Two Halves

•

•

•

–
•



Divide and Conquer



Faster Divide and Conquer



Other Computational
Geometry Problems

•
•
•
•
•
•
•

6.850: Geometric Computing


