Planning is a powerful tool for action selection, since it offers a guarantee that a proposed plan achieves an agent’s goals. If efficient, agents could replan to deal with unexpected situations. There is often a substantial amount of information available for efficient planners to exploit: complete domain and state descriptions are usually assumed in general-purpose planning, and example plans are often easily accessible, either from human teachers, model agents, past experience of the planner itself, or plan databases.

Previous approaches to efficient general-purpose planning fall into two categories: automatic and hand-coded. Automatic approaches have relied on extracting control information from domain and example plan analysis to reduce search and thereby speed up the planning process. However, these approaches do not eliminate search, and often suffer from the utility problem: learning more knowledge often slows down the planning process because of the extra time involved in managing the knowledge. Hand-coded control knowledge (or handwritten domain-specific planners) has proved more useful, however it frequently requires weeks of work to find useful rules.

However, in previous work, I have shown that example plans can reveal more than control information: they can also reveal the process behind their generation. I propose to introduce algorithms to extract this process, in the form of a domain-specific planning program, from example plans. I have already introduced Sprawl, an algorithm for finding the rationale underlying observed example plans. I have also introduced Distill, an algorithm for extracting simple non-repeating programs, or templates, from example plans supplemented with their rationales. I will enrich the template-description language used by Distill to allow loops and invariants and will develop methods of identifying and extracting complex repeated structures in example plan bases. I will investigate the application of these learned programs to modelling agent preferences and choices. I will also investigate how the programs can be used, extended, and repaired dynamically as an agent encounters new problems and acquires new experience. Finally, I will compare the template-based planning paradigm to existing general-purpose and domain-specific planning programs with a full evaluation on new and existing planning domains.