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 Resolução de problemas com IA

 Existem duas maneiras de resolver problemas usando IA: 
uma é algorítmica, usando busca (clássica ou informada); a 

outra é usando inferência lógica.

http://swish.swi-prolog.org
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 Resolução de problemas com IA e o papel do SRI

Laboratório de Design de Sistemas PMR-3510
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métodos de busca clássica
e informada

programação lógica métodos de inferência

Planejamento automático
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"Planning is the reasoning side of acting. It is an abstract, explicit deliberation 
process that chooses and organizes actions by anticipating their expected 
outcomes. This deliberation aims at achieving as best as possible some pre-
stated objectives. Automated planning is an area of Artificial Intelligence (AI) 
that studies this deliberation process computationally.”

Automated Planning

Malik Ghallab

Dana Nau

Paolo Traverso

Morgan Kauffman, 2004
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Cambridge University Press, 2016
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Path and motion planning is concerned with the synthesis 
of a geometric path from a starting position in space to a 
goal and of a control trajectory along that path that 
specifies the state variables in the configuration space of 
a mobile system, such as a truck, a mechanical arm, a 
robot, or a virtual character.

Forms of (AI) planning: motion planning
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Forms of (AI) planning: perception planning

Self-driving car

Perception planning is concerned 
with plans involving sensing actions 
for gathering information. It arises in 
tasks such as modelling environments 
or objects, identifying objects, 
localising through sensing a mobile 
system, or more generally identifying 
the current state of the environment. 
An example of these tasks is the

design of a precise virtual model of 
an urban scene from a set of images.
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Forms of (AI) planning: 
navigation planning

Navigation planning combines the 
two previous problems of motion and 
perception planning in order to reach 
a goal or to explore an area. The 
purpose of navigation planning is to 
synthesize a policy that combines 
localization primitives and sensor-
based motion primitives, e.g., visually 
following a road until reaching

some landmark, moving along some 
heading while avoiding obstacles, and

so forth.
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Manipulation planning is concerned 
with handling objects, e.g., to build

assemblies. The actions include 
sensory-motor primitives that involve 
forces, touch, vision, range, and other 
sensory information. A plan might 
involve picking up an object from its 
marked sides, returning it if needed, 
inserting it into an assembly, and 
pushing lightly till it clips 
mechanically into position.

Forms of (AI) planning: 
manipulation planning
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Communication planning arises in 
dialog and in cooperation problems 
between several agents, human or 
artificial. It addresses issues such as 
when and how to query needed 
information and which feedback 
should be provided.

Forms of (AI) planning: 
communication planning
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Intelligent cities projects use AI 
planning 
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Relating AI Planning and Problem 
Solving

Domain-depend 
planning

Domain-independent 
planning

 One develops predictive models for the type of actions 
to be planned for and for the states of the system in 
which they take place. Computational tools for running 
these models, in order to predict and assess the effects 
of alternate actions and plans in various situations, 
exploit the specifics of the domain.

Domain-independent planning relies on abstract, general 
models of actions. These models range from very simple 
ones that allow only for limited forms of reasoning to 
models with richer prediction capabilities. There are in 
particular the following forms of models and planning 
capabilities.
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Type of modelling in planning

Project Planning
 in which models of actions are reduced mainly to 
temporal and precedence constraints, e.g., the earliest 
and latest start times of an action or its latency with 
respect to another action.

Scheduling and 
resource allocation

 in which the action models include the above types of 
constraints plus constraints on the resources to be used 
by each action.or its latency with respect to another 
action.

Plan Synthesis
 in which the action models enrich the precedent models 
with the conditions needed for the applicability of an 
action and the effects of the action on the state of the 
world.



Escola Politécnica da USP - Depto. de Enga. Mecatrônica

Laboratório de Design de Sistemas PMR-3510

Deep Space 1

Europa - NASA

https://ti.arc.nasa.gov/tech/asr/groups/planning-and-scheduling/
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The logistic of 
containers in ports

Space is valuable in port 
operation as well as the 
operation of storing and 
retrieving the proper container. 
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Summarising planning concepts

The most important point is that automatic planning was 
created as an inspired problem solving methods, and 
therefore had to be adherent to a problem solving 
method and basic formalism. This formalism is based on 
Transition Systems. 
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A conceptual modelling for 
planning

Transition Systems are also known as State-Transition Systems and are in 
the basis of the discrete systems approach. 


Formally, a state-transition system is a 4-tuple E = (S, A, E, y), where:


• S = {Sl, S2 . . . . } is a finite or recursively enumerable set of states;

• A = {al, a2,...} is a finite or recursively enumerable set of actions;

• E = {el, e2,...} is a finite or recursively enumerable set of events; and

• �  is a state-transition function.γ : S × A × E → 2S
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A state-transition system may be represented by a 
directed graph whose nodes are the states in S. If 
� , where u is a pair (a, e), �  and 
� , then the graph contains an arc from s to �
that is labeled with u. Each such arc is called a

state transition.

s′ � ∈ γ(s, u) a ∈ A
e ∈ E s′�
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itSIMPLE



itSIMPLE

Escola Politécnica da USP - Depto. de Enga. Mecatrônica

Laboratório de Design de Sistemas PMR-3510



Escola Politécnica da USP - Depto. de Enga. Mecatrônica

Laboratório de Design de Sistemas PMR-3510

In our next class (after the competition) we 
will explore a little further logic programming, 

how they supported Expert Systems in the 
past (80’s) and what we should expect from 

this “classic AI” today and in the near future.
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O novo cronograma

 No novo cronograma teremos no dia 6/11 a 
competição e também a entrega da proposta para o 
trabalho final. A idéia é ter um feedback sobre a 

proposta e entregar o trabalho final no dia 27/11.

06/11 Competição 

06/11 - texto (pdf) 
apresentando a aplicação 

13/11 - resumo da análise 
completa 
  
27/11 - apresentação do 
trabalho final
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O procedimento

Todos devem estar preparados com o Swish e o seu 
algoritmo, mas sem tocar no teclado ou no mouse;

 Os estados inicial e final serão colocados em um slide;

 Todos esperam o “sinal de largada” para começar o processo;

 Devem inserir os estado inicial e final no programa;

Chegando ao estado final o programa deve descrever este 
estado e colocar na tela o custo da busca. 

com esta informação na saída do programa a equipe faz um 
sinal de termino e o “tempo" é anotado (posição no ranking).
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Classificação
 

1o. colocado : 10

2o. colocado : 9

3o. colocado : 8

4o. colocado : 7

5o. colocado : 6

Todos que finalizarem o plano em qualquer tempo (até 10min 
depois do 5o. Colocado) : 5

Os que não finalizarem nesse tempo 

ou entrarem em loop :   0


Os empates são definidos pela posição inferior.
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Após a competição

Após a competição cada equipe deve fazer o upload no 
sistema e-disciplinas (na página de PMR 3510) de um 

arquivo PDF que descreve a heurística (f(x)= g(x) e h(x)), 
suas propriedades, e uma listagem do código Prolog. A 

nota final será a média da nota atribuída a este documento 
e a nota obtida na competição.
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A nota da competição

 

A nota da competição será a composição da classificação 
por tempo (de zero a cinco), e cinco pontos se a equipe 

conseguiu resolver o plano mesmo que em um tempo mais 
longo, e zero se não fechou o processo de busca (sistema 

em loop infinito).
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As equipes

Grupo 1:

Fernando Vicente Grando Monteiro 8992919

Marcos Menon José  8989112

Sverker Fabian Hugert 11462480

Vitor Augusto Martin 8993100

Grupo 2:

David Calil Spindola Pedro - 8989384

Diego Augusto Vieira Rodrigues - 8989276

Felipe Cominato Nemr - 9345662

Guilherme Sugahara Faustino - 9348971

Grupo 3:

Lucas Hideki Sakurai 8989193

Lucas Pereira Cotrim 8989092

Matheus Torres Guinezi 9345679

Monize Bessa Arabadgi 7961944

Renan Masashi Yamaguchi 8989151
Grupo 4:

Alexandre Zamora Zerbini Denigres - 8583072

Dylan Kim Heleno - 8586072

Henrique Yda Yamamoto - 9349502

Vinicius Augusto Carnevali Miquelin - 8988410

Vinicius Takiuti Miura - 9345874

Grupo 5:

Guilherme Dello Russo - 9345895

Nathan Géraud PERRIN- 10935360

Natália Thoma Ricardo - 9344806

Grupo 6:

Beatriz Santin de Araujo Pinho - 8533851

Bianca Faria Silva - 8991599

Bruna Sayuri de Souza Suzuki - 7987501

Murillo José Almeida Faria de Oliveira - 9436785
Grupo 7:

Daniel Tsutsumi - 9349005

Gabriel Pinto - 8988017

Juliana Lopes - 8512600

Kaio Takase - 9345690

Matheus Ramalho - 9345710

Grupo 8(?):

Danilo Polidoro - 8582982
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Até a próxima aula!


