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Distributed Genetic Algorithm using Automatic Migration Control

Hyunjung Lee’

- Yongchan Na"

- Jihoon Yang™

ABSTRACT

We present a new distributed genetic algorithm that can be used to extract useful information from distributed, large data over the

network. The main idea of the proposed algorithms is to determine how many and which individuals move between subpopulations at each

site adaptively. In addition, we present a method to help individuals from other subpopulations not be weeded out but adapt to the new

subpopulation. We used six data sets from UCI Machine Learning Repository to compare the performance of our approach with that of the

single, centralized genetic algorithm. As a result, the proposed algorithm produced better performance than the single genetic algorithm in

terms of the classification accuracy with the feature subsets.

Keywords : Genetic Algorithm, Distributed Algorithm, Automatic Migration
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[Algorithm 1] Distributed Genetic Algorithm
1. Generate at random the population P of chromosomes.
2. Divide P into SP;, ..A,SPA\; subpopulations.

3. Define a neighborhood structure for SP, i=1,..., V,
4. For 8P, i=1,..., N,

s

Execute in parallel the next steps
Apply, during f, generations, the selection

m
mechanism and the genetic operators.
Calculate fitness.
Send n,,chromosomes to neighboring
subpopulations.
Receive chromosomes from neighboring
subpopulations.

Until the stop criterion is satisfied.
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[Algorithm 2]
DGA using Automatic Control Migration

ivd, i J th individual in a subpopulation i

A(ivd,-]-) © age of wd;;

1. Generate at random the population P of individuals.
2. For all individuals #wd, A(ivd) is initialized to 0.

3. Split P into 8P, ..., SPA: subpopulations
4

. Define a neighborhood structure for
SP, i=1,..., N,

s

. For 8P, i=1,..., N,

s

(o)

Execute in parallel the next steps.
5.1 During the fixed number of generations,
Apply the selection mechanism and
the genetic operators.
Calculate fitness.
If vd, ; is generated by genetic operators,
Al(ivd, j) =0
Else
A(v?udz. j)++§

5.2 Select one subpopulation SP, randomly.
For SP.'s neighbor sites,
Perform migration process
If svd immigrates, A(z‘vdij) =0;
Until the stop criterion is satisfied.
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Assumption: Avg  F(S1) > Avg F(S2)
Q@ The directionof Migration: S:— > 1
The Conditionof migrants: Ve F(ivdx) = Avg_F(S1)
@ The directionof Migration: Si— > S
The Conditionof migrants: Vivdi Avg  F(S2) < F(ivd) < Avg F(51)
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tlo]Ef Al . test

training test
best average
Spambase 89.88 89.67 89.29 (-) 82.68
Waveform 82.56 8175 82.80 (+) 80.78
Segment 88.84 88.42 89.15 (+) 85.48
Splice 93.02 87.49 89.54 (+) 86.63
Optdigits 92.17 91.17 91.52 (+) 88.15
HDR Multi g6 4 9267 | %251 () | 9150
feature

DGA using aging

age_weight=0.3 age_weight=0.7

Dataset
test test
best average best average
Spambase 88.85 (-) 82.19 89.07 (-) 83.13
Waveform 82.34 (+) 80.86 82.67 (+) 81.17
Segment 89.59 (+) 85.65 89.15 (+) 86.60

Splice 90.56 (+) 8711 90.15 (+) 86.57

Optdigits | 9092 () | 8787 | 9083 ) | 883l
HDR Multi | g0 67 (~) | 0159|9267 (~)| 9166
feature
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Waveform 1.26 1.29 0.95
segment 3.49 3.44 1.65
Splice 2.15 1.66 2.21
Optdigits 1.79 2.02 1.75
HDR Multi feature 0.56 0.58 0.48
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