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Trajectory Capturing Problem

Given: 
• Set T  of trajectories 
• k  ≥ 2 portals/pins

Wanted: 
• Place k portals
• maximize the total length
• Measured between two portals
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Complexity: One-Dimensional TCP
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Complexity: Geometric TCP
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Complexity: Geometric TCP
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Complexity: Axis-parallel TCP
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K-approximation
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Δ-approximation
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Integer Program Preliminaries
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Integer Program Formulation
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Integer Program Formulation
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Integer Program Formulation
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Integer Program Formulation
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Integrality Gap

mailto:ahill@ibr.cs.tu-bs.de


June 16, 2020 | Probing a Set of Trajectories to Maximize Captured Movement 
Sándor P. Fekete, Alexander Hill, Dominik Krupke, Tyler Mayer, Joseph S. B. Mitchell, Ojas Parekh and Cynthia A. Phillips
ahill@ibr.cs.tu-bs.de | Slide 23

Overview
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4. Integer Programming
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Heuristics: Greedy
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Heuristics: Iterated Local Search
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Heuristics: Simulated Annealing
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Heuristics: Evolutionary Algorithms

● Initial solutions via greedy variant

● Create new solutions from 
previous
– Uniform random recombination

– Mutation: ILS or SA 

● Fitness: Captured length

● Selection: Uniform random 

Initialization

Selection

Termination

Crossover

Mutation
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Instance generation

● Geometric instances

● Random segments easy

● Use seed points
– Random points
– TSP library
– Light maps 
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Evaluation: Integer Programming
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Evaluation: Integer Programming
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Evaluation: Evolutionary Algorithm Mutation Strategy
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Evaluation: Evolutionary Algorithm Mutation Strategy
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Evaluation: Heuristics comparison
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Evaluation: Heuristics comparison
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Evaluation: Real world data
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Evaluation: Real world data
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Conclusion
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