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Crypto GA

A CryptoQuote is asimple substitution code where
each |etter that appears may stanth
|etter.

The substitutions are consistent througl|
Punctuation is not trans!ated For ex
POLYYONTOP =

how do we approach this?

populaion] [mutation][crossover]

[encoding
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Crypto GA: Encoding

26 different possible letters => 26
No two letters can convert to the sa
Unique allele values

The allele positions tell us what e
convert to.

@ GE Corporate Research

Information Technology Laboratory

Crypto GA: Fitness

Many different approaches:

«  Total Number of real words found in solution.

~ The GA had a tendency to solve the short words in the problem and teave-la
words untouched

. Fur Each real word calculatethe percemage lel
esents—S

.

xess][se population] [mutation][crossover]
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Crypto GA: Fitness

contributes to the overall fitness based on how coring
to other words. This measure also took into account
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Crypto GA: Fitness

Many different approaches:

« Extra points for single letter words. This was
with the sum of squares method.
— This accelerated the GA through some uf me earl
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Crypto GA: Fitness

The Dictionary’s Role:

» Tested with two different dictienaries
— Jusr/dict/words 25143 words

« contained individual letters

« contained abbreviations

« contained common names

« contained onlyront worgs (e

dréssed the above problems-a

performance with NL dictionary

'population] [mutation] [crossover]
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Crypto GA: Fitness

The Dictionary’s Role: [ Guplr (i
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Crypto GA: Selection

Worked great even with auniform random selection
mechanism.
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Crypto GA: Population

necessary to maintain diversity. Much Siha
speciation.

* Initialization:
— Each |nd|V|duaI had to adheret he-eonstra
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Crypto GA: Mutation

* Swap Mutator
— Had to maintain constraints

— Real simple, just caused a swap of values betwee
positions on the chromosome

opuIation][mutation][crossover]

ness] [seleeti
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Crypto GA: Crossover

Partial Match Crossover
— Had to maintain constraints

[encoding] [T ign][population][mutation][crossover]
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Crypto GA: Vs. Hill Climbing

 Hill Climbing Observations
— Most of the time the hill climbing methads coutdn

from one point to another in the space \
— even if the hill climbing method got a “valid” ar

wasn’t ever correct.
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Crypto GA: Results

* luisbh supab wsxosib rt wsrwfs lar ens nbybunbuon fus. --Eizirli
Gen #50 Fitness: 109 Best:
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Crypto GA: Results

«  Xul eohp bp kpwnlip O'b n iwulagvpe. Mfpvp nvpa'm paulzf iwulagvpei
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1 Best:
. Tgere aren't enouzg scoundrelsin your life. -

Harrison Ford,
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The End
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Genetic Algorithms for
Autonomous Satellite Control

The Problem
Representation

Constraints: stati
. .. ﬁ/“”
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Genetic Algorithms for
Autonomous Satellite Control

157.86 186.3 2
289.76 311.11 3

2701 5506 2
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Genetic Algorithms for
Autonomous Satellite Control

Task Types

must be scheduled to occur on a somewhat periodic basis. Battel g
reconditioning after spending a period of time being intermittently
discharged (2) -

645n 935:

L) —

Informarion Technology Laboratory

Genetic Algorithms for
Autonomous Satellite Control

Typical Task Set

param: Tasks: dur start_after finish_by :=
1 BatteryRecond 1 GS_Any 50 0 1440
1 Calibrate 1GS_ Any 034 0

645n 935:

@ GE Corporate Re h

Information Technology Laboratory

Genetic Algorithms for
Autonomous Satellite Control

Task Interactions

Type City Ground Station  Eclipse Iwtypes12,3
1 Shrinks Shrinks No Interaction No Overlap O\ nteraction

2 Shrinks No Interaction
3 No Interaction No Tnteraction

No Interaction ~ No Overlap
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Genetic Algorithms for
Autonomous Satellite Control

Schedule of Eclipses for Satellite
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Genetic Algorithms for
Autonomous Satellite Control

» Ground Station Tasks

Ground Stations Visible to a Single Satellite
.
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Genetic Algorithms for
Autonomous Satellite Control

» Crossover of Real Numbers

Relaxed Exploitation

Exploration Exploitation 4: Exploration
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Genetic Algorithms for
Autonomous Satellite Control

Assumethat P1_A and P2_A
arealarge distance apart, while
P1_B and P2_B arequite close
to one another.

Choosing a point between
P1_A and P2_A might be
viewed as being more
exploratory and less as
exploitation.

Meanwhile, apoint chosen

‘ between P1_B and P2_B could

be viewed as a great amount of
exploitation and very little
exploration.
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Genetic Algorithms for
Autonomous Satellite Control

 Parent Weighted Crossqver

Exploration Exploitation Exploration ation|
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Genetic Algorithms for
Autonomous Satellite Control

¢ Crossover of Real Nu%

Crossover Comparison
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Genetic Algorithms for
Autonomous Satellite Control

Selection Method
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Genetic Algorithms for
Autonomous Satellite Control
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Genetic Algorithms for
Autonomous Satellite Control

» The Problem
* Representation
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Chem GA

 Explored Uncharted Chemica

« 8 Alleles positions
— Four chemicals (of a particular set)™
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Satellite Gen 2: Circuit
Allocation

» Giant Decision Tree

 Determines the aIIocatio
for a satellite/city interaction

* Has been very diffi

circul




