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We Need to Integrate Task and Motion Planning!



Early Characterization of Key Challenges: aSyMov



aSyMov: Example Problem



High-Level Summary



Domain for Robot Planning



Domain for Robot Planning



Abstraction: State Abstraction



Abstraction: State Abstraction



Abstraction: Symbolic Actions



Abstraction: State Abstraction



Abstraction: Refining Symbolic Action



Abstraction: State Abstraction



Challenge 1 – Which MP to Solve?



Challenge 1 – Which MP to Solve?



Challenge 2 – Which MP Will be Solvable?



Challenge 2 – Which MP Will be Solvable?



Task and Motion Planning Problem



Optimization and SMT Based 
Approaches



IDTMP



IDTMP: SMT Planning



IDTMP: SMT Planning



IDTMP: SMT Planning



IDTMP: SMT Planning



High-Level Summary



Hierarchical Planning in the Now: HPN



HPN: States and Actions



HPN: Action Specifications



HPN:  Regression Algorithm

Robot R



HPN:  Regression Algorithm



HPN: Overall Approach



HPN: Summary



High-Level Summary



TMP Through an Interface Layer



TMP Through an Interface Layer: Example
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TMP Through an Interface Layer: Example



TMP Through an Interface Layer: Example



TMP Through an Interface Layer: Example



TMP Through an Interface Layer: Complete Algorithm



TMP Through an Interface Layer: Complete Algorithm



High-Level Approach
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