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Input: X - the matrix containing values of all instances from the trainingadedreX = {x;:i = 1,...,N;

j=1,...,n+ 1}, n+ 1 element contains the class label with value from the finitefsgtss label€ = {¢;: 1 = 1,... k}
Output clusters from which prototypes can be selected
1. Transform data instances: eagf}for i=1,... N andj=1,...n is normalized into interval [0,1] and then rounded to the nearest
integer, thatisO or 1
2. Calculate values:

s, = X,wherej=1..,n

i=1

3.
a) For classification problem:
Forl=1tok do
For instances fronX, belonging to the class calculate the value of its similarity coefficidt

n
i XX n+1=C| Ii = X”SJ,Where I :].,...,N.
=1

b) For regression problem:
For each instance froicalculate the value of its similarity coefficielt

I, = xs,,wherei =1...,N.

j=1

4. Map input vectors frorX with the same value of similarity coefficientinto clusters

5. LetY,,...,Y denote the obtained clusters such D= _¥, e YGY, =A



Katedra Systemow Informacyjnych Akademia Morska w Gdyni

# & " "

2
- ()2
G(r,b)=e ®
r=||x-c|| is a norm function cis a centroigd b is a value of dispersion of the radial basis
function

G(xcb9 =) s(e A - ¢ +&))- 5(€ Ax - G - €))

c is a centroid bis a corresponding width of the radial basis functidw is a dimension of
the instacness represents a slope of the functjos is a sigmoid function
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Algorithm 1: Agent-based population learning algorithm

1. Generate an initial population of solutions (individuals) and store them in the com-
mon memory

2. Activate optimizing agents

3. While (stopping criterion is not met) do {in parallel}

4. Read individual from the common memory
5. Execute improvement algorithms by optimizing agents
6. Store individual back in the common memory

7. End while

8. Take the best solution from the population as the result
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Datasets used in the reported experiment.

Type Number Number Number Best

Dataset of of of of reported

problem  instances attributes classes results
ForestFires| Regression 517 12 - -
Housing Regression 506 14 - -
WBC Classification 699 0 2 97.5% " (Acc.)
ACredit |Classification 690 15 2 86.9% Y (Acc.)
GCredit |Classification 999 21 2 77.47% *¥ (Acc.)
Sonar Classification 208 60 - 97.1% Y (Acc.)
Satellite Classification 6435 36 § -
Diabetes |Classification 768 9 2 77.34% Y (Ace.)
Customer |Classification 24000 36 2 775.53% 3* (Ace.)
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Results obtained for different variants of the proposed algorithm applied to the

task of the RBNF’'s designing and their comparison with performance of several

different competitive approaches.

Forestfires Housing WBC ACredit GCredit Sonar Satellite Diabetes Customer
Algorithm MSE Ace. (%)
ABRBFN_Tuning* 1.92 35.03 98.2 86.38 72.15 86.32  86.08 79.5 72.33
ABRBFN_Tuning ' 2.07 3492 96.24  84.05 73.25  83.34 85.32% 78.1% 73.4%
ABRBFN 1 ' 2.15 35.24 9456  84.56 70.01  82.09 83.05% 77.67 72.81%
ABRBFN 2 ® 2.01 34.71 095.34 8496 1.5 8411 R4.13f 7b5.67¢ T2.12%
ABRBFN 3 ® 2.05 35.6 94.9 87.14 7048 81.72 84.32 76.827 73.16%
k-meansABRBFN Y 2.29 35.87 9583 84.16 70.07 81.15 83.57F1 73.69% 70.8%
k-meansRBFN 'V 221 36.4 93.9 82.03 68.3 78.62  81.4% 70.427 69.48%
randomRBFN 'Y 3.41 47.84  84.92 i 67.2 7279 74847 62.15% 65.4F
MLP 2114 40,62 96.7'® 846" 772 B4.5™ 8375 705 T15'™
Multiple linear 38 3596 = s . = = - .
regression
SVR/SVM 1.97 %% 4491 %9 96.9 ' 848 '¥ - 6.9 850°*) 753" -
C 4.5 - - 04.7 ) 855 w0Ws 769" - 73.82 7 T332
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The average Friedman test weights and the Bonferroni-Dunn’s graphic corresponding

to the obtained ranking.

algorithm
ABRBF Tuning* 1,83 €D o = 07
ABRBFN 2 3,00
ABRBF Tuning 3,67
Neural network — MLP 367

ABRBFN 3 I 433
ABRBFN 1 [N 567
k-meansABRBFN NG 6,17
k-meansRBFN | N 7,67

0 1 2 3 4 5 6 7 8 9 10

average weight
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PC environment: Relations between the speed-up factor and the number
computers with more optimizing agents allowed (left box)
and between the speed-up factor and the number of computers, each with a single
optimizing agent (right box). Data averaged over all problem types.
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Cluster environment: Relations between the speed-up factor and the number

of computers with more optimizing agents allowed (left box)
and between the speed-up factor and the number of computers, each with a single
optimizing agent (right box). Data averaged over all problem types.
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The parallization efficiency

Number of proces- 2 3 4 h 6
sore

PC environment 8% 58% 51% 42% 38%
cluster environment 86% 80% 72% 68V 82%
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JABAT (JADE-Based A-Team) allows
to design and implement A-Team architectures for solving difficult optimization
problems. JABAT is intended to become a first step towards the next generation

A-Teams which are fully Internet accessible, portable, scalable and in conformity
with the FIPA standards.
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The following set of features characterizes JABAT functionality:

T'he system can in parallel solve instances ot several different problems.
The user, having a list of all algorithms implemented for the given problem,
may choose how many and which of them should be used.

The optimization process can be carried out on many computers. The user
can easily add or delete a computer from the system. In both cases JABAT
will adapt to the changes, commanding the optimizing agents working within
the system to migrate.

The system 1s fed in the batch mode - consecutive problems may be stored
and solved later, when the system assesses that there is enough resources to
undertake new searches.
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System
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L COMMCH MEMORY sma : SolutionManager (Sia) 0a : opkiggent (048] -‘ smo : SolukionMonitor (SMad

E initPopulationofSolutions) :

refurnstatus
RRRREEEEECEECEEEEEEEEEEEEEE = : !

loop su:ul'-.fingl?rcucess ) eady :

[stopping criteria is nok met]

' read3olutiont) '

sendSalution

returnImproved3olution

add3olution)

U< returnakatus . '
-------------------------- = H '

' [solution improved] sendSolutionToRepart
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improveSolution()

Solving/impreving soktion \I when: improvingFinished [ returnImprovedSolution

create()

( Ready T<

N
destroy()

changeLocation() / migrate
changelocation() j migrate
when: migrationFinished ( Migration \I when: migrationFinished

e
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