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* problema: crossover
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Exemplo: recombinacéo de 2 pontos

1 2
A/B|C|D|E|F|G/H|I AlB|C|AlH G F|HII
DEBAHGF|I|c| (OdEBDIEFG! |C

Cidades repetidas - invalido!!!
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PMX - partially mapped crossover

1 2

AB|C/DE|F|IGH|I XX X|AH G F[X

X|B|CIA/H G F|x]|I DIBICIAHGEFEIE

X|X|B|DE|F|G|I |[C A/HB|DE|F G|
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OX - ordered crossover

C/DIE|A/H G/ F|I |B 3- partindo do segundo ponto de

quebra, as cidades do outro pai sdo
copiadas na mesma ordem, omitindo

BIAIHIDIEIE|GlI |C as cidades ja presentes no filho
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exemplos de mutacao

INVersao: de duas cidades adjacentes

INSercao: seleciona uma cidade e a coloca
aleatoriamente em algum ponto

deslocamento: seleciona um sub-percurso e o
coloca aleatoriamente em algum ponto

froca reciproca: troca de posicao entre duas
cidades
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2opt method

AB e CD fazem parte do percurso

se AB + CD > AC + BD entéo faco a troca
para AC e BD

A C
D B
A ¢
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Caixeiro viajante Trabalho de Jorge Meinhardt

Exemplos de programa * “O presente trabalho pretende mostrar a
possibilidade de uso de uma ferramenta
de inteligéncia artificial utilizando a
abordagem de algoritmo genético para
http://www.mac.cie.uva.es/~arratia/cursos/UVA/GeneticTSP/JAVASimultn/TSP.html auxilio ao prOjetO altimétrico de rodovias.”

http://www.dna-evolutions.com/dnaappletsample.html
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Outros exemplos De Jong e Otimizacao de Funcdes
* Robocup: p/ melhorar o drible, para melhorar a e De Jong’ em sua tese “An analysis of the
condugdo da bola, etc... | | behavior of a class of genetic adaptive
» ChicuxBot — Genetic Algorithm Configured Behavior systems”, fez uma investigagéo cuidadosa

Network Multi-Agent for Quake Il ) . _ o N
da aplicacao de algoritmos genéticos a

» tese de André Schneider: controle de robbs . ~ ~
otimizacao de funcoes.
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Falze) = T4y Floor(z), —5.12 < z; < 512
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1. Introduction (...)

Why to use an Evolutionary Reactive Multi-agent Systems ?
- adaptation to dynamically environments

- adaptation to unknown environments

Objective of this paper: shows the specification and
implementation of an Evolutionary Reactive Multi-agent
Systems where the behavior of the agents can be modified
during the simulation
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1. Introduction (...)

Previous work: the Simula Tool! [Frozza]

A graphical tool to teach the multi-agent technology
developed in the Instituto de Informatica — UFRGS by
Rejane Frozza and Luis Otavio Alvares

A tool to simulate reactive multi-agent systems, using a
graphical interface to build the agents behavior and to shows
the simulation.
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3. Simula ++ 3. Simula ++ (...)

Class of agents and the Behavior

- Reactive Multi-agent Systems Agent 00
- Didactic tool Dula A
) Class X Agent 01
- Graphical User Interface Rule A Doloa
u'e ’—> Agent 02
Rule B Rule A
Rule C Rule B
Rule C
Initial State
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3. Simula ++ (...) 3. Simula ++ (...)
Each Agent has Independent Elements ( equal for all agents of the same class )
- Set of Independent Elements - Initial Energy
- Energy Amount

- Chromosome ( set of rules)
- Maximum Life Time

- Life Time
- Sexual Maturity Time

- New Generation Time
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3. Simula ++ (...)

Chromosome: the rule characteristics

- declarative

- precondition

- action

- priority

RULE A

priority =7

if (not perceive agent A) then

random_move();

prof. Luis Otavio Alvares

3. Simula ++ (...)

The new Generation Algorithm

reach NGT

yes

} Execute Action ‘

S|

New Offspring !

Insert Agent H_" Fertile Agents I::l

f
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4. Genetic Operators

One-Point External Crossover

Agent 00 Agent 01
Rule A Rule E
B Rule B -7 Rule F
Rule C Rule G
Offspring
Rule A
Rule F
Rule G

Two-Point External Crossover

Agent 00 Agent 01
Rule A Rule E
- Rule B - Rule F
- Rule C - Rule G
Offspring
Rule A
Rule F
Rule C
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4. Genetic Operators (...)

Internal Crossover

Agent 00

IF'}perceive AgentEA iAND énot berceive Agent B

THEN irandom move :

IFiisiLoad !
THEN | search base;

Offspring

Agent 01

IFiperceive Agent1A EOR hot berceive Agent B

IFinotiperceiveiAgentiA bR inot berceive Agent B

THEN! search mine!

THEN {random move |

IFiisinotiLoad !

IFiisinotiLoad :

THEN; search minei

THEN search base§
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4. Genetic Operators (...)

Mutation
- between 1% and 2%
- change pieces of a rule (respecting the semantic value)
AND/OR
Agent A, Agent B, Agent C, ...

perceive_agent, search_agent, escape_from_agent,...
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5. Food Foraging Problem

- Collect all minerals from an unknown environment
- The environment is a grid ( 100 x 100 )

- Baseis fixed

- All agents known where is the base

- There are three mines, with 100 units of mineral
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5. Food Foraging Problem (...)

It was defined six simulation groups:
- Petit Poucet | [Drougol]
- Petit Poucet Il [Drougol]
- Petit Poucet Ill  [Drougol]
- Dockers [Drougol]
- Evolutionary Group

- Standard Group
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5. Food Foraging Problem (...)

Standard Group (evolved by the evolutionary algorithm)
IF NOT perceive (Mine) AND NOT perceive (Robot)
THEN random move
IF NOT perceive (Mine) AND perceive (Robot)
THEN follows (Robot)
IF NOT perceive (Mine) AND reach (Robot)
THEN flee (Robot)
IF perceive (Mine)
THEN load AND return to base AND leave (Mark Track)
IF perceive (Mark Track)
THEN follows(Mark Track) AND remove(Mark Track)
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5. Food Foraging Problem (...)

Simulation steps

10000 -

8000 - E Group
S Group

6000 -

4000 -

2000 -
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PPL  PP2 PP3  Doc. E S
Time to collect all minerals 3351 5315 3519 1746 2303 2217
Minimum time to collect all minerals 1113 1607 1075 695 770 540
Number of Robots for the minimum time 64 98 87 84 95 95
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Programacéo Genética

« Programacao genética é uma técnica automatica de programacéao
gue propicia a evolucdo de programas de computadores que
resolvem (ou aproximadamente resolvem) problemas

» Na programacao genética, os individuos da populacéo nédo sao
seqliéncias de bits, mas sim programas de computador
armazenados na forma de arvores sintaticas. Tais programas € que
séo os candidatos a solucéo do problema proposto.
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Programacao genética

Parents

Children
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