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IDP-2016 topis

Industry sessions

Biometris

Time Series and Biomedial Signal Analysis

Linear Preditive Models

Text Analysis and Information Retrieval

Speeh Analysis and Reognition

Disrete Optimization and Computational Complexity

Image Analysis and Reognition

Brain Signal Analysis

Theory and Methods of Mahine Learning

Airspae Image Analysis

Bioinformatis

Morphologial Image Proessing

Signal and Time Series Analysis

Konstantin Vorontsov Intelligent Data Proessing, IDP'2016 2 / 9



Mihael Bongard and his shool

1958: ¾Disover the Law¿ system for

logial reasoning and learning logial

formulae from examples

1959: ¾Arithmetis¿ system for rule

learning via ombinatorial heuristi searh

1961: ¾KORA¿ (ombinatorial

reognition) algorithm for triplet

onjuntive rule learning

Mihael Bongard

(1924�1971)

¾KORA-3¿ (1966): the �rst appliation of (non-visual) pattern

reognition for determining the oil-water boundary in the well.

The �rst appliation of voting è ross-validation.

Áîíãàðä, Âàéíöâàéã, �óáåðìàí, Èçâåêîâà, Ñìèðíîâ. Èñïîëüçîâàíèå

îáó÷àþùåéñÿ ïðîãðàììû äëÿ âûÿâëåíèÿ íå�òåíîñíûõ ïëàñòîâ. 1966.
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Mark Aizerman and his shool

�Compatness� hypothesis: similar objets

usually belong to the same lass

Potential funtions for lassi�ation

� an idea borrowed from physis

Linear models in a feature spae

of similarities fi (x) = K (x , xi ) between
a lassi�ed objet x and training examples xi

� the forerunner of kernel-based approah

Mark Aizerman

(1913�1992)

M. A. Aizerman, E. M. Braverman, L. I. Rozonoer. Theoretial foundation of

potential funtions method in pattern reognition. 1964.

M. A. Aizerman, E. M. Braverman, L. I. Rozonoer. The Method of Potential

Funtions in the Theory of Mahine Learning. Mosow, 1970.

A. G. Arkadev, E. M. Braverman. Teahing Computers to Reognize Patterns.

Aademi Press, 1967 (1964 in Russian).
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Alexey Ivakhnenko and his shool

The �rst 8-level deep neural network (1965)

Multiple external riteria for model seletion

and struture learning

Self-organization of models by heuristi

searh in the model struture spae

Group method of data handling (GMDH)

http://www.gmdh.net

Hundreds of GMDH appliations in USSR

in 70�80 years

Alexey

Ivakhnenko

(1913�2007)

A. G. Ivakhnenko, V. G. Lapa. Cyberneti Prediting Devies. 1965.

A. G. Ivakhnenko. Heuristi Self-Organization in Problems of Engineering

Cybernetis. 1970.

H. R. Madala, A. G. Ivakhnenko. Indutive Learning Algorithms for Complex

Systems Modeling. CRC Press, Boa Raton, 1994.
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Vladimir Vapnik, Alexey Chervonenkis and their shool

A set of lassi�ers A is learnable if

P
{

sup
a∈A

∣

∣P(a)− ν(a,X ℓ)
∣

∣ > ε

}

6 η,

P(a) � error probability of a lassi�er a,

ν(a,X ℓ) � empirial risk (error frequeny)

of a lassi�er a on a �nite training set X
ℓ
.

The fundamental Vapnik�Chervonenkis theory:

The �rst generalization bound

VC-dimension � omplexity measure of A

The priniple of strutural risk minimization

Generalized portrait (1963) → SVM (1992)

Vladimir Vapnik

Alexey

Chervonenkis

(1938�2014)

V. Vapnik, A. Lerner. Pattern reognition using generalized portrait method. 1963.

V. Vapnik, A. Chervonenkis. On the uniform onvergene of relative frequenies

of events to their probabilities. 1971.
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Yuri Zhuravlev and his shool

Test algorithm � a heuristis, whih helped

to �nd gold deposits in USSR (1966)

AVO � meta-heuristis that ombine

distane learning, rule learning, feature

seletion and weighted voting (1971)

Algebraial approah to pattern reognition

� mathematial theory for learning

ensembles of lassi�ers (1977)

A. N. Dmitriev, Yu. I. Zhuravlev, F. P. Krendelev.

On Mathematial Priniples of Classi�ation of Objets

and Phenomena. 1966.

Yu. I. Zhuravlev, V. V. Nikiforov. Reognition Algorithms

based on Estimate Evaluation. 1971.

Yu. I. Zhuravlev. Corret Algebras over Sets of Inorret

(Heuristi) Algorithms. 1977.

Yuri Zhuravlev

Konstantin

Rudakov

Vladimir

Donskoy
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The history of IDP and MMPR onferenes

IDP � Intelligent Data Proessing

MMPR � Mathematial Methods for Pattern Reognition
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A fragment from mathematis genealogy (AMS projet)

Karl Weierstrass

Joseph Liouville

Ernst Kummer

Niolai Bugaev

Dimitri Egorov

Nikolai Luzin

Aleksei LyapunovAndrei Kolmogorov

Petr Novikov

Yuri Zhuravlev

Oleg Lupanov Sergei Yablonskii

Konstantin Rudakov

Konstantin Vorontsov

Mathematis Genealogy Projet: genealogy.math.ndsu.nodak.edu
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