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Blocksworld - Pick and Place

Assume the arm can reach for any block, can move any block if required



Blocksworld - Pick and Place

What is a state?
What is an action?



Blocksworld - Pick and Place



Blocksworld - Towards Graph Search



Blocksworld - Towards Graph Search

What is the cost of this edge?



Symbolic Planning

Can we specify any task planning problem with a 
representational language that allows definition of 

states, actions and goals?



Generic Representation



Generic Representation

Closed-World Assumption: Unspecified information is FALSE!



Generic Representation

What is the goal representation for the Block-World Example?
Can be partially specified.



Generic Representation



Generic Representation



Generic Representation



Generic Representation

1. Represent Problem using STRIPS

2. Design a domain-independent program

3. Define GetSuccessor() Function to work with Implicit 
Graphs

4. Implement A* or similar algorithms

5. What could be “domain-independent” heuristics?



Domain-Independent Heuristics



Domain-Independent Heuristics

Option 1: Number of literals not yet satisfied?
Admissible? Can we use it? 



Domain-Independent Heuristics

Option 2: Compute heuristic using a relaxed problem.
Ex: Actions don’t have -ve effects (empty-delete-list heuristic)



Domain-Independent Heuristics

Option 2: Compute heuristic using a relaxed problem.
Admissible? Pros and Cons?



Challenges in Naive Graph Search

Graphs can blow up!!
Possible solution: Planning Graphs! [See the other slide deck]



Task and Motion Planning

Where does Motion Planning come into play?



Task and Motion Planning

Where does Motion Planning come into play?

1. Action Verification - Collisions. Robot feasibility.

2. Sequence Verification - Order feasibility.

3. Sequence Optimization - Edges have non-unit costs.
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