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Overarching Goal

● Computing minimum paths from one point to a set of 

external points across weighted regions or obstacles

○ Solved for empty space
■ Weiszfeld’s algorithm
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Applicable Pre-existing Algorithms

● Weiszfeld’s algorithm

● A* Pathfinding

○ Heuristic Pathfinding algorithm for discrete space

● Continuous Dijkstra paradigm

○ Pathfinding algorithm for (continuous) Euclidean space 
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A* Pathfinding

● Monotone heuristic utilized

○ Admissible

○ Will always find shortest 

path inside convex hull
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Weighted Regions Algorithm
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Weighted Regions Algorithm
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Weiszfeld’s Algorithm Extension

● Constant Weighting in Square:

○ Applying Weiszfeld’s algorithm
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Weiszfeld’s Algorithm Extension

● Constant Weighting in Square:
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Weiszfeld’s Algorithm Extension

● Manifold produced by Weiszfeld’s algorithm

Tyler King

Lecture 1.1

Research Project



Weighted Regions Algorithm: Accuracy

● Computing to some level of accuracy
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Weighted Regions Algorithm: Overview

● High level overview
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Continuous Dijkstra Paradigm

● Based on propagating wavelets
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Obstacles Algorithm
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Obstacles Algorithm: Accuracy

● Computing algorithm to some level of accuracy
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Obstacles Algorithm: Convergence

● Graph of rate of 

convergence for different 

number of squares
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Obstacles Algorithm: Overview

● High level overview
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Obstacles Algorithm: Runtime
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