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Coming up with a heuristic in a principled way
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Some heuristics in AI Planning
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Abstracting a transition system
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Abstracting a transition system: example
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Abstraction example: 15-puzzle
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Abstraction example: 15-puzzle
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Korf‘s conjecture
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Abstract Planning Problem
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Pattern Databases for Strips
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Proof
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Example: Blocksworld
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Computing the abstract transition system
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Practical requirements for abstractions
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Practical requirements for abstractions
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Multiple abstractions

Stefan Edelkamp



Combining multiple abstractions
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Some observations

Stefan Edelkamp



Maximizing several abstractions: example
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Maximizing several abstractions: example
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Maximizing several abstractions: example
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Maximizing several abstractions: example
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Transition systems
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Transition system: example
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SAS+ planning task
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SAS+ planning task: example
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Transition system of example task
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Abstraction
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Abstraction heuristic
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Abstraction heuristic: example
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Consistency of abstraction heuristic
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Orthogonal abstraction mapping
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Orthogonal abstraction mapping: example
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Orthogonal abstraction mapping: example
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Orthogonality and additivity
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Orthogonality and additivity
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Orthogonality and additivity: example
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Orthogonality and additivity: example
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Using abstraction heuristics in practice
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Counterexample: one-state abstraction
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Counterexample: identity abstraction
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Counterexample: perfect heuristic
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Pattern database heuristic informally
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Projections
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PDBs
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PDBs: example
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Example: projection
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Example: projection
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Limits of projections
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Merge & Shrink heuristic: general idea
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The need for a succinct abstraction mapping
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Merge-and-shrink abstraction: idea
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Merge-and-shrink in pseudo-code
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Running example: explanation
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Running example: atomic projection for package
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Running example: atomic projection for truck A
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Running example: atomic projection for truck B
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Synchronized product of transition systems
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Synchronized product of functions
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Synchronized product: example
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Example: computation of synchronized product
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Example: computation of synchronized product
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Example: computation of synchronized product
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Example: computation of synchronized product
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Example: computation of synchronized product
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Example: computation of synchronized product
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Example: computation of synchronized product
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Example: computation of synchronized product
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Generic merge-and-shrink procedure
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Initialization step: projection for package
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Initialization step: projection for truck A
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Initialization step: projection for truck B
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First merge step
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Need to simplify
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First shrink step
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First shrink step
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First shrink step
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First shrink step
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First shrink step
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First shrink step
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First shrink step
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First shrink step
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First shrink step
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First shrink step
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Second shrink step
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Another shrink step?
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Properties of Merge-and-Shrink heuristic
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Merge-and-Shrink as a 
sequence of transformations
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Transformation
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Special Transformation
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Composition of transformation
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Conclusion: Merge-and-Shrink heursitic
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Further topics
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