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Roznorodeé typy rakovinovych buniek

Najlepsie hodnotnée algoritmy
implementovane pre Bio image
implementované pre DNA array




Rakovina

» Diagnostika — klinicky vyskyt
» Vplyv prostredia

* 1 gen z tisicok

| e Zdravie jednotlivcov

* Vytvaranie liekov




Poziadavky na algoritmus

» Rychlost

* Presnost

» Lahka implementacia
» Testovatelnost




Zaradenie algoritmov

Genetic Algorithms (GA)

Optimalna metdda
Spravanie ako evolucia
Tabu Search (TS)

Heuristicka metoda
Flexibilne vyuzitie pamate
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Algoritmy pre analyzu
» Microarray

- mnoho rozmerneé data — nizka
vykonnost klasifikacie

- Zlozité priradenie odpovedajucich
genov

» ldentifikacia “tichych” genov
» Zaradenie informacnych génov

Microarray Selection Classification Normal Cells
Data Algorithms Algorithms
Cancerous Cells




Integrated Gene-Search
Algorithm
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Hybrid Algorithm

» Genetic Algorithm + Particle Swarm
Optimization + Support Vector Machine +
Analysis of Variance

* VVyznam pri rakovine vajecnikov

N

Table 1. The Proposed Algorithm Accuracy of classification for various approaches

The hybrid process of | The hybrid process of SVM | The proposed

SVM and GA (%) and PSO (%) algorithm (%)
Colon 95.65% 97.13% 99.13
Breast 96.23% 97.95% 08.55




Bio Image

» CAIMAN system (Cancer Image
Analyzis)

- Cellular migration
- Vasculature analysis
- Shading correction

* WWW.caiman.org.uk




Table 2. Proposed Algorithm Performance Estimation

Algorithm Dimension Size Time = (s)
(pixels) (kb)

Migration 285 x 203 1001 62.6 £9.6
127 x 900 1700 81.4 +£16.7

Tracing 220 x 164 108 00,2224 3
108 X076 1300 2074+ 14.6

Shading 285 x 203 100 59.5 £ 14.1
1270 x 900 1700 b+ 156




Genetic Algorithm

* |nicializace
» Zacatek cyklu
* Noveé jedince:
- krizeni, mutace, reprodukce
» Zdatnost jedincu
» Konec cyklu — 2
» Konec algoritmu
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The resulting populatzon




Correlation-based feature

selection
Podmnozina redukovana na zaklade
urcitych kritérii
V relacii s pOvodnou mnozinou, nie v
relacii medzi sebou

Particle Swarm Optimization

Simulacia socialneho spravania
Podobny s GA




Methods/
Technology Importance Areals Advantages Disadvantages Problems
involved
Compute  the Simple Univarate that means | Low classifica-
. importance  of Fast each feature 1s consid- | tion performance
Filter Selec-
T each feature | Gene Selec- | Easy scales to | ered and treated sepa-
: (gene) and then | tion very high dimen- | rately, ignoring any
niques . :
select the top sional data correlation  between
ranked features
The ability to | Prone to high risk of | Unfeasible for
Selects subset of take into account | over fitting feature selection
Wrapper features that is B, Bl the  correlation It require very inten- | In high-
Selection useful to build a | | between features | sive computation dimensional data
. . tion .
Technique good classifier or and the interac- More complex
predictor tion with the

classifier







Selection Algorithms Classification Algorithms
Genetic Algorithm (GA) Support Vector Machine (SVM)
Correlation-based heuristics (Correlation-based Bootstrapped SVM
feature selection) (CFS)
Particle Swarm Optimization (PSO) K-Nearest Neighbors (KNN)
Analysis of Variance (ANOVA) Naive Bayes
Information Gain (IG) Neural Networks (NN)
Relief Algorithm (RA) Decision Tree (DT)
t-statistics (TA) Bagging and Stacking Algorithms
Fuzzy Model
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