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Motivation
Plan verification has a wide range of applications in practice.
. E.g., planning domain validation and mixed-initiative planning.
. It is NP-complete for hierarchical planning in general.
We have developed a novel HTN plan verification approach based on SAT.
. We adapted two data structures used for solving HTN planning problems.

/ Path Decomposition Trees (PDTs) and Solution Order Graphs (SOGs).

Solution Order Graph

Number of Solved Instances
. Number of valid instances solved:

Instances SAT (Ours) Planning
Loose Tight SAT Progression

Satellite 269 269 269 269 269
Transport 219 219 219 219 141
Rover 171 171 171 171 163
Woodworking 162 162 162 162 162
Monroe (FO) 130 130 130 130 130
Monroe (PO) 103 103 103 103 103
Barman-BDI 68 63 63 58 58
UM-Translog 57 57 57 57 57
PCP 31 31 31 31 31
Zenotravel 1 1 1 1 1

1211 1206 1206 1201 1115

. Number of invalid instances solved:

Instances SAT (Ours) Planning
Loose Tight SAT Progression

Satellite 66 66 66 23 66
Transport 64 54 64 18 33
UM-Translog 59 59 59 14 59
Rover 53 41 53 6 47
Monroe (FO) 24 24 24 1 24
Woodworking 21 21 21 0 21
Barman-BDI 18 18 18 0 16
Monroe (PO) 18 18 18 2 18
PCP 12 12 12 0 12
Zenotravel 4 4 4 0 4

339 317 339 64 300

RuntimeEncoding
. We use a variable to represent the mapping between an action in the plan and a vertex in the SOG.

. A vertex is activated iff it is mapped to an action, and a vertex is activated iff the corresponding
decomposition tree must also be activated.

Experiment Configuration
. We ran the experiments on the benchmark set consisting of both valid and invalid plans produced

by the planners participating in the IPC 2020 on HTN Planning.
/ We artificially extended the set of invalid plans.

. We compared our SAT-based verifier with the state-of-the-art planning-based verifier.
/ The planning-based verifier already outperforms all existing plan verifiers according to the

authors’ results.


