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Selbstorganisierende Systeme
Ant Colony Optimization

&

Genetische Algorithmen

Übungsteil
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Input

! List of Students
! One student can be considered as one record consisting of 8

attributes

! With the exception of Gender all have three possible outcomes

Above_satisfactory, Satisfactory, Below_satisfactoryEnglish performance

Above_satisfactory, Satisfactory, Below_satisfactoryMathematics performance

Extrovert, Average, IntrovertShyness

High, Average, LowSelf Confidence

High, Average, LowAchievement Motivation

Interested, Indifferent, UninterestedInterest for Mathematics

Positive, Indifferent, NegativeAttitude towards group work

Male, FemaleGender

Category labelsPersonality Attribute
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Example input data

Male,Indifferent,Interested,Medium,Medium,Extrovert,Below_Satisfactory,Below_Satisfactory
Male,Negative,Indifferent,Medium,Low,Introvert,Below_Satisfactory,Below_Satisfactory
Female,Positive,Interested,High,Medium,Extrovert,Satisfactory,Above_Satisfactory
Male,Indifferent,Indifferent,Medium,High,Medium,Below_Satisfactory,Below_Satisfactory
Female,Indifferent,Indifferent,Low,Low,Introvert,Below_Satisfactory,Below_Satisfactory
Male,Indifferent,Indifferent,Low,Low,Medium,Above_Satisfactory,Above_Satisfactory
Male,Indifferent,Indifferent,Medium,Medium,Introvert,Below_Satisfactory,Below_Satisfactory
Female,Indifferent,Interested,Medium,Medium,Medium,Below_Satisfactory,Above_Satisfactory
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16
2233312

SatisfactorySatisfactoryExtrovertHighHighUninterestedIndifferentFemale

14
3221231

A_SatisfactorySatisfactorymediumLowMediumInterestedNegativeFemale

13
2213122

SatisfactorySatisfactoryIntrovertHighLowIndifferentIndifferentMale

15
2222223

SatisfactorySatisfactorymediumMediumMediumIndifferentPositiveMale

Total
ScoreMATHENGSHSCACHMIMGWAgender

A score of 3 is assigned for a high value category, 2 for average
value category and 1 for low value category

For instance

Input
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! Create groups of size four  in such a way that out of four
students in the group say

S1, S2, S3, S4

the Euclidean distance between at least two of the
students should be > 2.0.
 i.e. if Cn(Si) is the value of the nth attribute of student i (in our case

n =8), then
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143213122

SatisfactorySatisfactoryIntrovertHighLowIndifferentIndifferentMaleS2

152222223

SatisfactorySatisfactorymediumMediumMediumIndifferentPositiveMale

S1

Total
Score

! For instance

2222222 )32()22()12()32()12()22()23(),( 21 !+!+!+!+!+!+!=SSDiff
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! Measuring the Goodness of Heterogeneity (GH)
For any given group of size 4, GH must be greater than 0.5 (GH >
0.5)

! "+
j

ijSscoreofAD
Diff

)(1
max

)(
GHi =

AD  = Average of the maximum and minimum scores in the ith
group

Diffmax  =  difference between maximum score and minimum
score in the ith group

"  max

Goal Function
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S1
High score

S2

Low Score

Scoreof(S 3)

Scoreof(S 4)
2

)()( 21 SscoreSscore + AD

)(()((1
)()(

43

12

SScoreofADSScoreofAD
SscoreofSscoreof

!+!+
!

AD-Scoreof(S3 ) should be minimum)
AD-Scoreof(S4 ) shoud be minimum)

How does a reasonable heterogeneous group looks like?

"  maxGHi =  
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Goal Function - Conclusion

! Overall Goal Function:
– Sum of all GH "  max

! Restrictions:
– Each GH > 0,5
– In each group Euclidean distance of at least two

students must be > 2
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General Information ACO

! Programming Language: Java
! Source Code
! Output: File with grouping data

– Members of the group (ID)
– GH of each group
– Sum of all GH values

! Short review
– Short description of the algorithm and its adaptation
– Local Search (if possible + explanation)
– Parameter settings and experiences
– 2-3 Pages

! Algorithm: Ant Colony System
! Deadline:
! Abgabe per Mail an graf@wit.tuwien.ac.at
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Details for GA Implementation

! Optimisation has to be done implementing an GA
! Fitness function and problem description like in ACO setup
! Challenge is mainly the definition of a proper coding scheme
! Programm has to be compileable and runnable using Apache ant or

Maven (one single start command)

! Documentation has to describe the implementation idea plus
results

! Additionally, some reports from test-runs have to be provided


