Planning for Artificial Intelligence (CIS 479)

Planning - Intelligent behavior

Example - Microsoft Project

· looking ahead

· well defined set of operators

· easily determined states

"Which operator do we choose nest?"

· what is the best way to get to the destination? (coordinate operators)

goal - to acquire television set you have three choices

1. steal the TV set

2. earn money for the TV 

3. buy the TV

Goal Reduction

1. Initialiaze graph to starting edge

2. Loop until starting node is solved or until cost exceeds utility

A. Traverse graph using current best path and keep track of nodes on path not solved or not expanded

B. Pick on unexpanded node

if no successor then assign futility as node value

else add node successors to graph

f(x) = y(x) + n(x)

f'(x) = f''(x) = 0

C. Update f'(?) of newly expanded node based on successor values

1. Important to make plan finding efficient

2. Good for top-level programing

How do you know when to choose a given operator / procedure?

· pre-condition

· post-condition

Frame problem - how much detail do you want to record.

· record only relevant information to task at hand (OR)

· keep track of everything

GPS - General Problem Solver

means / ends analysis

SOAR - derived from GPS

· attempts to model human cognition

· version of MYCIN

· Power robot to move through cluttered rooms

Pieces

· means /ends

· planning

· selected trial & error

GPS Algorithm

1. Form a queue with current state

2. Until queue is empty or goal reached

· if no untried procedure for reducing differences between current & goal

· then remove first goal from queue

· else if procedure precondition not satisfied then use GPS with precondition as sub-goal

· else use procedure to make new state q+ head of queue

3. If goal state found turn announce success else announce failure

Domain areas that can cause GPS problems

1. Clobbered sibling problem -- this focuses on short term, and is not looking at the big picture

2. Leap before you look problem -- this is when you jump off the cliff before you decide if you can land safe

3. Recursive sub-goal problem -- VCR setup tape to set up your VCR

4. Lack of intermediate feedback -- announce failure without thinking

5. Adding look ahead - not looking after you leap

6. lack of descriptive power

7. Perfect information required

8. Interacting problem goals (co-routines)

