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STRIPS Representation Example 
Assume that there is a monkey in a room with some bananas hanging out of reach from the ceiling, but a box is available that 

will enable the monkey to reach the bananas if he climbs on it. Initially, the monkey is at A, the bananas at B, and the box at 

C. The monkey and box have height LOW, but if the monkey climbs onto the box, he will have height HIGH, the same as the 

bananas. The actions available to the monkey include GO from one place to another, PUSH an object from one place to 

another, CLIMB onto an object, and GRASP an object. Grasping results in holding the object if the monkey and object are 

in the same place at the same height. The monkey wants to get the bananas. 

 

Initial State: 

At(Monkey,A) 

At(Bananas,B) 

At(Box,C) 

Height(Monkey,Low) 

Height(Box,Low) 

Height(Bananas,High) 

Pushable(Box) 

Climbable(Box) 

Graspable(Bananas) 

Goal State: 

Have(Monkey, Bananas) 

Operators: 

Go(x,y) 

Precond: At(Monkey,x) AND Height(Monkey,Low) 

Effect: At(Monkey,y) AND NOT At(Monkey,x) 

Push(b,x,y) 

Precond: At(Monkey,x) AND Height(Monkey,Low) AND At(b,x) AND Pushable(b) AND Height(b,Low) 

Effect: At(b,y) AND At(Monkey,y) AND NOT At(b,x) AND NOT At(Monkey,x) 

ClimbUp(b) 

Precond: At(Monkey,x) AND Height(Monkey,Low) AND At(b,x) AND Climbable(x) AND Height(b,Low) 

Effect: On(Monkey,b) AND NOT Height(Monkey,Low) AND Height(Monkey,High) 

Grasp(b) 

Precond: At(Monkey,x) AND Height(Monkey,h) AND At(b,x) AND Graspable(b) AND Height(b,h) 

Effect: Have(Monkey,b) 

Heuristics 

General procedure for obtaining a heuristic 

Solve an easier version of the problem. Two common methods: 

 relaxation: consider less constrained version of the problem 

 abstraction: consider smaller version of real problem 

Both have been very successfully applied in planning (separately and together). 

Today relaxation:  

General idea = (Admissible) heuristic functions obtained as (optimal) cost functions of relaxed problems 

 

From the last time: 
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Towards domain-independent agents: How to get heuristics automatically? 

Domain specific heuristic examples:  

 Straight-line heuristic (route planning): Ignore the fact that one must stay on roads. 

 Manhattan heuristic (15-puzzle): Ignore the fact that one cannot move through occupied tiles. 

We want to apply the idea of relaxations to planning. 

Informally, we want to ignore bad side effects of applying actions. 

In STRIPS, good and bad effects are easy to distinguish: 

Effects that make atoms true are good (add effects). 

Effects that make atoms false are bad (delete effects). 

Idea for the heuristic: Ignore all delete effects. 

 

Relaxed planning graph & generic template for heuristics 

 
 



3 

Blackboard: Relaxed planning graph for this example (*) 

s = {a,b}, g={b,e,f} 

a1 = {a},b,c}

a2{a,c}d}

a3b,ce}

a4b,de,f,g}

 

 
 

Many planning heuristics fit the generic template: hmax, hadd, hFF 

Forward cost heuristics 

The simplest relaxed planning graph heuristics are forward cost heuristics. Examples: hmax, hadd 

 Here, node annotations are cost values (natural numbers). 

 The cost of a node estimates how expensive (in terms of required operators) it is to make this node true. 
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The max heuristic 

 
 

EXAMPLE (*) – calculate hmax heuristic 

The additive heuristic 

 
 

EXAMPLE (*) – calculate hadd heuristic 

FF heuristic 
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EXAMPLE (*) – calculate hadd heuristic 

 


