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Introduction to Classical Planning:
STRIPS & Partial-O rder P lanning (POP)

William H. Hsu

Department of Computing and Information Sciences, K SU

KSOL course page: http://snipurl.com/v9v3
Course web site: http://www.kddresearch.org/Courses/CIS730

Instructor home page: http://www.cis.ksu.edu/~bhsu

Reading for Next Class:

Section 11.3, p. 387 – 394, Russell & Norvig 2nd edition
Partial plan: http://en.wikipedia.org/wiki/Partial_plan
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� Reading for Next Class: Section 11.3 (p. 387 – 394), R&N 2e

� Last Class: Knowledge Representation Concluded; Mid term Review
� Inheritance semantics

� Midterm exam emphasis

� Rational intelligent agents: reflex, reflex/state, goals, preferences

� Search: heuristic, constraint, game tree

� Knowledge representation and inference: logic, reso lution; FC/BC, L SAT
C

� Today: Classical Planning, Sections 11.1 – 11.2 (p. 375 – 386), R&N 2e

� Planning problem defined

� Initial conditions

� Actions: preconditions, postconditions

� Goal conditions / goal test

� Limitations of situation calculus and FOL

� STRIPS operators: represent actions with preconditi ons, ADD/DELETE lists

� Coming Week: Midterm; More Classical and Robust Plan ning



��������	
�
��
��������
��������
������
�����
����������

�������
��
�

�����
���
�
���
 ���
����!
����!!�	����

#!�����	
��
���������
��!��!��#!�����	
��
���������
��!��!��#!�����	
��
���������
��!��!��#!�����	
��
���������
��!��!��

© 2004 S. Russell & P. Norvig.  Reused with permissi on.

��������	
�
��
��������
��������
������
�����
����������

�������
��
�

�����
���
�
���
 ���
����!
����!!�	����

$�%��	
#!���
����	
&"�'$�%��	
#!���
����	
&"�'$�%��	
#!���
����	
&"�'$�%��	
#!���
����	
&"�'
(����)(����)(����)(����)

© 2004 S. Russell & P. Norvig.  Reused with permissi on.



��������	
�
��
��������
��������
������
�����
����������

�������
��
�

�����
���
�
���
 ���
����!
����!!�	����

$�%��	
#!���
$�%��	
#!���
$�%��	
#!���
$�%��	
#!���
* *** +�����
,��'+�����
,��'+�����
,��'+�����
,��'
(����)(����)(����)(����)

© 2004 S. Russell & P. Norvig.  Reused with permissi on.

��������	
�
��
��������
��������
������
�����
����������

�������
��
�

�����
���
�
���
 ���
����!
����!!�	����

�-(�#�
"���������-(�#�
"���������-(�#�
"���������-(�#�
"��������

Adapted from materials © 2003 – 2004 S. Russell & P. Norvig.  Reused with permission.
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Figure 11.2
p. 380 R&N 2 e
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� What STRIPS Can Represent
� States

� Goals

� Actions (using action schema)

� Preconditions : must be true before action can be applied

� Effects : asserted afterwards

� Real STRIPS: ADD , DELETE Lists for Operators

� STRIPS Assumption
� Representational frame problem solution

� Default is that conditions remain unchanged unless mentioned in effect

� What STRIPS Cannot Represent
� Negated preconditions

� Inequality constraints

� Richer Planning Language: A ction D escription L anguage (ADL)
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Figure 11.1
p. 379 R&N 2 e
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Figure 11.3
p. 381 R&N 2 e
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Figure 11.4
p. 383 R&N 2 e
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Figure 11.5
p. 383 R&N 2 e
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Adapted from slides © 2004 S. Russell & P. Norvig.  Reused with permission.
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Based on slide © 2004 S. Russell & P. Norvig.  Reuse d with permission.

Figure 11.6
p. 389 R&N 2 e
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� Classical Planning – STRIPS and ADL
� Planning problem defined

� Initial conditions

� Actions: preconditions , effects (postconditions)

� Goal conditions / goal test

� STRIPS operators : action specifications

� ADL operators : allow negated preconditions, unequality

� Partial-Order Planning
� Represent multiple possible interleavings

� Keep track of which ones are achievable

� Complete plans

� Every precondition achieved,

� No clobberings by possibly intervening steps

� Sussman Anomaly
� Contains threat that needs to be resolved to get to  goal

� Illustrates need for partial-order planning, promot ion / demotion
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� Last Class: Knowledge Representation Concluded; Mid term Review
� Inheritance semantics

� Midterm emphasis: intelligent agents, search, KR, r esolution/unification

� Today: Classical Planning – STRIPS and ADL
� Planning problem defined

� Initial conditions

� Actions: preconditions, postconditions

� Goal conditions / goal test

� Limitations of situation calculus and FOL

� STRIPS operators

� ADL operators: allow negated preconditions, unequal ity

� Next Time (After Exam): More Classical and Robust Pla nning
� Hierarchical abstraction planning (ABSTRIPS)

� Robust planning: sensorless, conditional, monitorin g/replanning, continual

� Coming Week: Midterm; Planning Continued


