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Kertesz-Farkas Attila

Keprec-dapkam Atrrina
http://www.hse.ru/en/staff/akerteszfarkas
Contact: akerteszfarkas@hse.ru

Projects 1:

Human activity recognition from mobile phone sensors

[Pacno3HaBaHue peATeNbHOCTU YeloBEeKa Ha OCHOBE AaTYMKOB MO6U/IbHBIX TenedpoHoB]

In this project student will implement a program for mobile phone (Android), which collects
data from the sensors of the mobile phone (such as accelerometers) and then carries out some
simple data analysis to recognize whether the user is running, walking, bicycling, or still.
Student in this project will acquire hands-on experience with basic machine learning principles,
data analysis methods, and with mobile phone developing tools.

Level: BSc

Project 2:

Bioinformatics: Learning generative probabilistic models for data identification of mass
spectrometry data

[BuonHpopmaTtnka: OO6yueHMe reHepaTUBHbIX BEPOATHOCTHbIX Mogeneir A[nNA uaeHTUdUKauUm
BAaHHbIX Macc-cnekTpomeTpun]

This project does not require a priori knowledge on biology.

The aim in this project is to learn to match a set of experimental data to their correct annotation. The
matching will be implemented with Energy based models such as Restricted Boltzmann Machines,
Bayesian networks. These models can then yield a probabilistic model which can be used to assess the
probability of a correct matching. Algorithms and tests will be implemented and executed on Theano
and GPU. Student in this project will acquire hands-on experience with generative models and basic
deep learning techniques (Boltzmann machines, etc).

Level: BSc/MSc

Project 3:

Learning to generate music

[FeHepauuna my3blKu npyu NOMOLLM MALLMHHOTO 06yyeHus]

In this project student is to develop generative programs which automatically composes some music.
The generator process will be modelled with Recurrent Neural Networks, HMM, etc. and trained on
some public music repositories. Algorithms and tests will be implemented and executed on Theano and
GPU. In this project student will acquire skills with sequential data analysis and generative models. This
project is in collaboration with NTRLab.

Level: MSc

Project 4:

Backpropagation methods for ReLU units in deep Artificial Neural Networks

[O6paTHOe pacnpocTpaHeHue ownbKu gaa RelLU B rny6oKux HeipoOHHbIX ceTax |

Backpropagation methods used to train ANN are general purpose methods which work with any kind of
derivable activation functions. However, currently, ReLU units have received much attention. These are
piecewise linear units. The aim of this project is to give a better formulation and code for
backpropagation using ReLU. Algorithms and tests will be implemented and executed on Theano and
GPU. In this project student will acquire skills on deep learning. This project is in collaboration with
NTRLab.

Level: MSc


http://www.hse.ru/staff/akerteszfarkas
http://www.hse.ru/staff/akerteszfarkas
http://www.hse.ru/en/staff/akerteszfarkas
mailto:akerteszfarkas@hse.ru

Project 5:

Mobile phone positioning

[OnpeaeneHne nonoxeHusa yepes mobuabHble ycTPponcTBa]

Mobile phones connected to Base Transceiver Stations (BTS) and distance between phone and BTS can
be estimated from the Strength of Received Signal (RSS). Therefore, when a mobile phone is connected
to several BTSs its location can be determined. In this project student will learn basics of localization
techniques. This project is in collaboration with Huawei Russian Research Center (in Moscow).

Level: BSc/MSc

Project 6:

Mobile phone tracking

[OTcnexxuBaHMe nonoxeHna Mo6uAbHOro ycTpoiicTBal

This project is similar to the previous one. The main difference is that, a series of measurements are
given and changes in it can be used to improve the geo-localization of the mobile phone. In this project
student will learn basics of localization techniques. This project is in collaboration with Huawei Russian
Research Center (in Moscow).

Level: BSc/MSc

Project 7:

Learning to play computer games with OpenAl

[MawwnHHOe 06yyeHne B KOMNbIOTEPHBIX Urpax Ha naatdpopme OpenAl]

OpenAl has released a general reinforcement learning package which enables to make a sequence of
controls. The aim of this project is to try to create a program which could learn and play classic
computer games such as pac-man, space intruders, etc. Algorithms and tests will be implemented and
executed on Theano and GPU. In this project student will acquire skills with generative models.
https://openai.com/blog/openai-gym-beta/

Level: BSc/MSc

Project 8:

Learning to reconstruct 3D face

[TpexmepHas peKOHCTPYKUUA UL MEeTO4aMU MaLLMHHOIo 0byyeHus]

Learning to reconstruct 3D face from several two dimensional pictures. In this project several picture is
taken of the head of a person from different angles, and the aim is to reconstruct it in 3D space.
Algorithms and tests will be implemented and executed on Theano and GPU. In this project student will
acquire skills with generative models.

Level: BSc

Project 9:

Learning generative models with side information

[O6yueHue reHepupylOWMX Moaenei c A0NoNHUTEeNbHO MHbopMaumeid]

Generative methods such as (Expectation-Maximization, Restricted Boltzmann Machines) are used to
learn a subtle structure of a given data. In general, generative models do not take into account
information about classes when it is available. This is often the case in deep learning applications. This
project aims to add modification to generative models to take into account such side information.
Algorithms and tests will be implemented and executed on Theano and GPU. In this project student will
acquire skills with generative models.

Level: BSc/MSc

Project 10:
Pronunciation trainer
[TpeHep npousHoweHusA]


https://openai.com/blog/openai-gym-beta/

Develop an (Android) app which helps users improve their pronunciations of English words. The core
part of this project involves matching the sound produced by user to a correct pronunciation of the
word. This problem can be tackled down with using methods such as Dynamic Time Wrapping, or using
some Hidden Markov Models. In this project student will acquire skills with sequence alignment
methods or generative models. Level: BSc/MSc

Project 11:

Speech recognition/synthesis

[PacnosHaBaHue/cuHTE3 peun]

Student will develop a classic speech recognition and speech synthesis program. Student will gain
experience with sequential data analysis, and hidden Markov models. Methods will be implemented on
Theano, Python. In this project student will acquire skills with generative models.

Level: BSc/MSc

Project 12:

Learning String Kernels utilizing adaptive variable length compression (such as LZW)
[O6yueHne npumeHeHuio CTPOKOBbIX fAgep fAApa C UCNONb30BAaHMEM a[ANTUBHOTO CXKATUA
nepemeHHoOU anunHbl (Hanpumep, LZW)]

Student will develop a discrete kernel function for strings, where the atomic information will be
extracted from LZW compressors. This method will be tested on protein sequence classification
problems. In this project student will acquire skills with convolution kernels and kernels on discrete
structures.

Level: MSc

Project 13:

Gesture recognition

[Pacno3HaBaHue »KecToB]

In this project student will implement an Android app which recognizes Latin letters written with a
mobile phone in the air. Algorithms and tests will be implemented and executed on Theano and GPU.
Student will acquire skills with sequential data analysis and generative models.

Level: MSc



Decrouez Geoffrey G.

Oekpya Kodpu HKepap
http://www.hse.ru/en/staff/gdecrouez

Project 1.

The split-sample method

[MeTona pa3aesieHusi BIOOPKH 3J1€MEHTOB|

The split-sample method was recently introduced as a way to reduce the amplitude of
oscillations in the coverage probability of confidence intervals for the mean value of discrete
distributions, including bootstrap intervals. In this project, the student will first learn about
theoretical developments behind this method (normal approximation, Edgeworth expansions),
then investigate numerically the performance of the split-sample method on a broader range of
bootstrap intervals, and explore the possibilities to adapt the method to other settings, such as in
hypothesis testing or with the jacknife. Interests in statistical theory and basic programming
skills in Matlab or R are essential.

Level: 4th year/Master 1.

Project 2.

Analysis of scale-invariant time series

[AHaTU3 BpeMeHHBIX PsiIoB, HHBAPHAHTHBIX OTHOCHTEIbHO IIKAJIMPOBAHMS |

Time-series data presenting scale invariance do not posses a well-defined time scale. Instead,
their dynamics are understood when studied across a whole range of scales. Examples of data
with empirical scale-invariance include network traffic, financial timeseries, and other natural
phenomena in physics and biology. The analysis of scale-invariant time series usually assumes
that the local regularity of the process is homogeneous, that is do not change with time. We are
interested here in situations where the local regularity may vary. Using the crossing tree, a tool
providing a representation of the data adapted to its dynamics, we develop a strategy to detect
such changes. The method will be compared with state-of-the-art techniques, and then applied on
real data.

Level: 4th year/Master 1.
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bosbliakoBa EsieHa UropeBHa

Tembl BKP:

1. Meroap! n3BiedeHUst HHGOPMALINH O COOBITHIX U3 TPOOIEMHO-OPUEHTHPOBAHHBIX TEKCTOB
Methods of extracting information about the events from the problem-oriented texts

2. Mertobl H3BIEYCHUS TEPMHUHOIOTHIECKON HHPOPMALNH U3 HAYIHO-TEXHUIECKHX TEKCTOB
Methods of extracting terminological information from scientific and technical texts

3. HccnenoBanue popManbHBIX KPUTEPUEB MAPOHUMUH CIIOB PYyCCKOTO S3bIKa
Formal criteria of paronymia of Russian words

Tembl KypcoBbIX paborT:

1. MamuHHOe 00y4yeHue B 3a/1a4ax aBTOMAaTHYECKOH 00pabOTKH TEKCTOB
Machine Learning for automatic text processing

2. CraTucThyecKkue MOJIeIN €CTECTBEHHOTO A3bIKa
Statistical models of natural language

3. ToctpoeHnue 6a3pl CTATUCTHKN CHHTAKCHUYECKUX CBSI3€H CIIOB PYCCKOTO SI3bIKA
Building a database of statistics syntax relations for Russian words

4. ABTOMAaTHU3MPOBAaHHOE MONOJHEHHE 0a3bl CJIOBOCOYETAHHH
Automatedreinforcement of phrases base

5. VYcoBepiieHCTBOBaHHE MOl MOP(OIOTHYECKOT0 aHaIM3a CJI0B PYCCKOIO s3bIKa
Improvement of the morphological analysis module for Russian words

Tembl KypcoBbix pabor:
CraTuctnueckne metoabl 06paboTKM TEKCTOB:

1. YacToTHBIN NOAXOM K PEUICHUIO 3ajau aBTOMaTHYeCKOl 00pabOTKN TEKCTOB
Frequency approach to solving problems of automatic text processing

2. BepoATHOCTHBIN MOJXO0/ K PELICHUIO 33]]a4 aBTOMaTHYECKOH 00pabOTKH TEKCTOB
Probabilistic approach to solving problems of automatic text processing

3. N-rpaMMsbl 1 aBTOMaTHYeCcKass 00pabOTKa TEKCTOB
N-gramms and automatic text processing


http://www.hse.ru/org/persons/8746247

BeiinTok Asnekcent AsleKCcaHApOBUY

1. VYMeHbllIeHHE HUKIMYECKOM CIO)KHOCTH KOHEYHOTO aBTOMAaTa
Reducing the complexity of a cyclic finite automaton

2. ANTOpUTMBI CONPSDKEHHS TPadOBBIX OMUCAHUH (POPMATBHBIX SI3BIKOB
Algorithms of linking for graph descriptions of formal languages


http://www.hse.ru/org/persons/135749358

KykoB Jleonns EBreHbeBuy

McTtouHuk npoektos 2011 roaa:
http://leonidzhukov.ru/hse/2011/projects/

TeMbl KypcoBbIX M AUNNOMHbIX paboT
o [IpumeHeHUe MeTOA0B SNA [Methods of Social Network Analysis]

a.

b.

AHanu3 u BU3yaJHU3allNA (l)I/IHaHCOBbIX ceTeu
Analysis and visualization of financial networks
HCCJ’IG,ZLOBaHI/Ie BSaHMOAeﬁCTBHe COTPYAHHUKOB B OpraHHU3dllUH
Research on the interaction of employees in the organization
UccnepoBaHue ceTell BeHUYpPHOTOo GUHAHCUPOBAHUE
Research on the networks of venture financing

AHanus u BU3yaJN3alUAd JINHI'BUCTHYECKHUX ceTeH
Analysis and visualization of linguistic networks

AHanu3 u BHU3yaJIM3alld KOPIIOPATUBHBIX ceTeu
Analysis and visualization of corporate networks
HCCJ’IE,ZLOBaHI/Ie N BU3yaJIn3alluA human connectome
Research and visualization of human connectome
UccnepoBanue v Bu3yanusanusa family trees

Research and visualization of family trees

« PaspaboTka aropuTMOB aHaJIK3a CETEN
[Development of algorithms for network analysis|

a.

b.

HaxoxxeHue coobIecTB B COIIMaIbHbBIX CETAX
Finding communities in social networks
MopennpoBaHre pacnpoCTpaHeHHUs BIAUSHUSA
Simulation of influence spread

e MeToAbI MAaIMHHOIO 00y4YeHUd [Machine Learning methods]

a.

b.

[IpeackasaTesibHad aHaJIUTHKA
Predictive analytics
PekoMeHaTe/IbHbIE CUCTEMBI
Recommended systems

['ny6okoe obyyeHue

Deep learning

e Bospmme nanaeie [Big data]

a.

b.

AJIrOpUTMBI CEMIIJIMPOBAHUS
Sampling algorithms
PaHpoMu3MpoBaHHbIE aJITOPUTMBI
Randomized algorithms

i MeTO,[[bI BHU3yaJIN3allUHU JadHHBIX
Methods of data visualization

e MogenupoBaHUe COLMAJIbHBIX IIPOLIECCOB
Modeling social processes


http://www.hse.ru/org/persons/3626656
http://leonidzhukov.ru/hse/2011/projects/

3axapbdauieB Muxaua BUKTopoBUY

http://www.dcs.bbk.ac.uk/~michael/

1. Ownrosornyeckue 0a3bl JaHHBIX
Ontology-Based Data Access

2. JleckpunTuBHas JIOTMKA
Description Logic

3. TexHOJIOTUM CEMAaHTHYECKOM MayTHHbI
The Semanic Web Techologies

http://cs.hse.ru/data/2015/05/20/1097298008/talk-HSE-seminar-topics.pdf

Level: bachelor\graduate (4 year)\master\postgraduate


http://www.hse.ru/org/persons/144676171
http://www.dcs.bbk.ac.uk/~michael/
http://cs.hse.ru/data/2015/05/20/1097298008/talk-HSE-seminar-topics.pdf

HruaTtoB /Imutpun UropeBuy

YcnoBHble 0603HaveHuUn

b — paboTa ypoBHa 6aKkanaspuara

M — paboTa ypoBHA MarmcTpaTypbl

N+ — TpebyeT peannsauumn anropuTmos

N - TpebyeT nporpammunpoBaHua anA npeso6paboTku AaHHbIX

10.

3agaum otT KomnaHuu 3A0 «PekomeHgaTa» (Imhonet.ru)
Mepbl OUEHKM KayecTBa pEKOMEHAATENbHbIX CUCTEM. (J/TIUTepaTypHbIi 0630p M IKCNEPUMEHTbI.)
(BMM+) Quality assement for Recommender Systems
PekomeHAaTe/IbHble CUCTEMbI HA OCHOBE aCCOLMATUBHbIX MPABWU H MaTPUYHON (haKTOPU3AIIH.
(BNM+)
Recommender Systems based on association rules and matrix factorisation
AncamOeBbie pekoMeHaatensHble cucteMsl (BIIM+)
Similarity fusion in recommender systems

Kypcosble
MeToAMKN OLEHKUN KayecTBa pekomeHaaTenbHbix cuctem. (BM nnam BMIM namn BMM+)
Methods of quality assesment in recommender systems
Pa3paboTka nabopatopHoii paboTbl N0 pekomeHaaTebHbIM cuctemam. (BMMN nnan BMNM+)
Development of a practical course in Recommender Systems
Pa3paboTKka nabopatopHoit paboTbl N0 aHanusy nocnegosatensHoctei. (MM nam BNM+)
Development of a practical course in sequence mining
PaspaboTka nabopatopHoi paboTbl MO NPUMEHEHNIO MHOTOMEPHOTO IIKAIUPOBaHUs. (BMI nau
BNM+)
Development of a practical course in Multidimensional Scaling.
UccnepoBaHue nyb6MKaLMOHHOM aKTMBHOCTM METOAaMM aHanm3a GopMasbHbIX NOHATUN U
TeMaTUYeCKOro MoaenupoBanws. (BMM nan BMIM+)
Publication activity study by means of Formal Concept Analysis and Topic Modeling.
Pa3paboTka nabopatopHoit paboTbl MO aHaNU3Y JAHHbIX CUCTEM COBMECTHOMO A0CTyNa K
pecypcam (Flickr, Bibsonomy, Delicious u gp.). (BMMN nan EMNM+)
Development of a practical course in resource sharing systems (Flickr, Bibsonomy, Deliciois etc.)
PaspaboTka nabopatopHoit paboTbl N0 MeTOoA4aM aHann3a coumanbHbix cetei. (BM nanm BMM nam
BMIM+)
Development of a practical course in Social Networks Mining.
PaspaboTka nabopaTopHoit paboTbl N0 TITyOMHHOMY 00y4YeHHI0. (BM nam BMIM uan BMI+)
Development of a practical course in Deep Learning techniques.
PeleHne peanbHbIX 33434 MaWMHHOrO 0b6y4yeHUs 1 pa3paboTkM AaHHbIX pecypca Kaggle. (BMN
nnu BMIM+)
Solution of real machine learning and data mining tasks from Kaggle
AHanus aaHHbIX B 061acTn obpasosaHus (Educational Data Mining). (EMM uau BMIM+)
Educational Data Mining


http://www.hse.ru/staff/dima

10.

11.

12.

13.

14.

Tembl BKP
HccnenoBanue my0iaMKanMoOHHON aKTUBHOCTH METO/IaMU pa3paboTku JaHHbIX (Data
Mining). (BMII unu BMII+)
Publication activity analysis by means of data mining.
Pa3zpabotka nannbix B neMorpaduu u conuonoruu. (bI1 wmm BII+)
Data mining and machine learning in social sciences
Pa3zpabotka nannbeix B oopazoBanuu. (bI1 nmu BIT+)
Educational data mining
MeTo1pl OIICHKH KauyecTBa peKoMeHaaTeabHbIX cucteM. (BMII+)
Methods of quality evaluation for Recommender Systems
KonTekcTHO-3aBHCHMbIE peKOMEHAATEeIbHbIE CUCTEMbl HA OCHOBE TPUKJIACTEpU3aLUU (I
ananmza Qoakconomuit). (BMII+)
Triclustering based context-aware recommender systems
MamwuaHOe 00y4YeHHe IS aHalTu3a MHEHUH mosbp3oBareneil IHTepHeT-pecypcamu.
(BMII+)
Machine learning for opinion mining of web users
KonceHcycHas kiactepusaius Ha OCHOBE perieTok noHsaTuid. (bMII+)
Consensus clustering based on Formal Concept Analysis
bu- 1 TpuknacTepu3anys s aHaIM3a JaHHBIX conralbHbIX ceTei. (BIT mmu BMII+)
Bi- and triclustering for Social Network Analysis
PexoMenaarenbHble CUCTEMBI HA OCHOBE Y30PHBIX CTPYKTYp U Ouknacrepuzanuu (BIIM+)
Recommender Systems based on Pattern Structures and Biclustering
[TporHo3upoBaHue MOKYNOK B MOTOKOBBIX NaHHBIX (BIIM+)
Purchase prediction in stream data
OmnuaifHOBBIE U pacnpeeNieHHbIe AITOPUTMBI MYJIBMOAALHOM Ki1acTepu3ali
(MapReduce, ApacheSpark) (BITM+)
Online and distributed multimodal clustering
Arperaius cxo/icTBa B pekoMeHaaTenbHbIx cuctemax (bBIIM+)
Similarity Fusion in Recommender Systems
PexomennatenbHble cucteMbl Ha ocHOBE oBepus (BIIM+)
Trust-based Recommender Systems
Pa3paboTka 1aHHBIX 1 MalIMHHOE 00y4eHUs Ui JeMorpauuecKux
nocnenoBarenbHocTeil (BMII+)
Demographic sequence mining and learning



3agaum KomnaHuu « UmxoHeT»

1. PeKomeHAaTebHble CUCTEMbI HA OCHOBE acCOLMATUBHbIX NPABUA U MaTpUYHOU paKTopmusaumm
Recommender Systems based on association rules and matrix factorisation

AaHHble.

OueHouHble npoduan Nnonb3oBaTene.

Yr1o TpebyeTca KOMNaHUu.

MpoBepuTb pasHble MoAenN 1 BbIOpaTh NoaxoAsaLwme Ha AaHHbIX O KUHO U KHUrax.

'MnoTtesa: cTOUT UCMO1b30BaATb aA/ITOPUTMbI, KOTOPblE YMEIOT BbIABNATb peaKne npasnaia C 6onbwnm

ypoBHem aoctoBepHocTu (confidence).

2. MysblKasbHble PeKOMEHAALUN HA OCHOBE MoAeNeli paHXUpPoBaHUA Ha rpadax

Music recommendations based ranking model on graphs
AaHHble.
[aHHble 0 my3bike MSD, naeiancTbl NoNb3oBaTenei CoumanbHoM ceTn «BKOHTaKTe», AaHHble lastfm
cKpobanHra (cm. TepmuH http://www.lastfm.ru/help/fag?category=99), oueHku imhonet.
YTo TpebyeTca KoMnaHum.
Paboune moaenun paHXMpPOBaHUA NPeanoYTeHNI Noib3oBaTeNelN, OAHOBPEMEHHO YYNTbIBaOWMNE
60/1blLI0e MHOECTBO OYEHb PA3HOPOAHbIX AAHHBIX.
B 37O 3a4a4e c camoro Ha4yasna HyXXHO MMeTb B BUAy Npobaemy Npon3BoAnUTEIbHOCTY.
http://eagle.zju.edu.cn/~lijun/pdf/MM-2010-Bu.pdf

3. Mepbl OLLEHKM KauyecTBa peKOMeHAaTe/IbHbIX CUCTEM.

Methods of quality assesment in recommender systems
(NMuTepaTypHbIi 0630p M IKCNEPUMEHTBI.)
Yr1o TpebyeTca KOMnaHUu.
MoHWMaHWe, B KaKMUX CUTYaLMAX KaKue METPUKK Ny4ylle UCMONb30BaTb.
MNHTepecHo 6b110 6bl NPOCMOTPETL/MPONHAEKCMPOBATL MaKCUMyM KosinyecTsa paboT (uam 6onee-
MeHee penpe3eHTaTUBHYIO BbIBOPKY, YTOObl NOCMOTPETL BpEMEHHbIE 3aBUCMMOCTU - KaK MEHSIUCH
camble nNpeanoYmTaemble METPUKHU, U 3aBUCUMOCTb OT KOHTEHTa.
MNccnepoBaTb MeTOA arpernpoBaHma OLEHOK M ero NoAcTaHOBKM B GpaKTOPHbIN GUAbTP Ha base
oHTONOrMM KHUT (https://dl.dropbox.com/u/49259983/p39-sieg.pdf)
C AaHHbIMM MUMXOHETa 1 CpaBHUTb pPe3ynbTaT ¢ 06bluHOM dunbTpaumel (6e3 meTagaHHbIX).
Mcnonb3oBaTb roTOBbIM NaKeT 419 MeToga NOACTAaHOBKM MeTa-AaHHbIX HENOCPEACTBEHHO B
KonnabopaTueHyto cxemy (http://apex.sjtu.edu.cn/apex wiki/svdfeature) yepes nouck koadpdpuumneHTos
JIMHENHON KOMBUHAUMK K rpynnam ¢paKkTopos, onpeaensieMbiMu MeTagaHHbIMMU.
MoapobHee (cTp. 5 dopmyna 1): http://svdfeature.apexlab.org/wiki/images/d/d1/Svdfeature-
manual.pdf - onaTb-TakM c AaHHbIMKU MIMXOHETa.
CpaBHUTb NOAXOA, C Y¥Ke peann3oBaHHbIMM METOAAMMN KOMMNaHMeN MMXOHeT.



http://www.lastfm.ru/help/faq?category=99
http://eagle.zju.edu.cn/~lijun/pdf/MM-2010-Bu.pdf
https://dl.dropbox.com/u/49259983/p39-sieg.pdf
http://apex.sjtu.edu.cn/apex_wiki/svdfeature
http://svdfeature.apexlab.org/wiki/images/d/d1/Svdfeature-manual.pdf
http://svdfeature.apexlab.org/wiki/images/d/d1/Svdfeature-manual.pdf

NabBoBCKUU JMUTpUM AjleKCceeBUY

Tembl KypCOBBIX U JIUIJIOMHBIX paboT:

1.

ABTOMAaTHUYECKUH aHAIM3 KAueCTBa MAIIMHHOTO NIEPEBO/Ia HA OCHOBE CHHTAKCHUYECKUX U
JMCKYPCUBHBIX XapaKTePUCTHK TEKCTa U BeO-MailHHHTA
Automatic quality analysis of machine translation results based on syntactic and discourse

text features and web mining
AHanu3 CBA3HOCTH U "KadecTBa" TEKCTa C MOMOIIbI0 HHCTPYMEHTOB JUCKYPCUBHOTO pa3zbopa

TEKCTa
Analysis of text coherence and quality based on discourse text features

WuTennekTyanbHast KIaCTepH3aIsi KOPOTKUX TEKCTOB: 0030p M CPaBHEHUE METOJIOB

Intellectual text clustering of short texts: survey and comparison of exisiting methods


http://www.hse.ru/org/persons/25911955

KanoBuy Makc MocrudpoBuy

https://www.eecs.gmul.ac.uk/~mik/

1. dopmanbHBIE METOJIBI B KIIACCHYECKOM MCKYCCTBEHHOM MHTEIICKTE JIJIS 3371291
IUTAHUPOBAHMUS, HO C KOJMYECTBEHHBIMU OTPaHUYEHUSIMU BPEMEHU
Formal methods in the traditional AI planning but with quantitative time constraints

2. dopmanbHble METO/Ibl Bepr(UKAIIMK TPOTPAMMHOT0 O0eCTieueHus
Formal verification of software. Effective logical formalisms for resource- and
memory-sensitive reasoning

3. ®opmanbHbIe CUCTEMBI 3alIUIIIEHHOr0 0OMeHa HH(popMalHel B paMKaX COBMECTHBIX
CUCTEM U MIPOTOKOJIOB 0€30MIaCHOCTHU C KOJIMYSCTBEHHBIMU OTPaHUYCHUSIMA BPEMEHHU
Formal systems for assured information sharing within collaborative systems and
security protocols with quantitative time constraints

4. @opmallbHbIE CUCTEMBI B KOMITBIOTEPHOM JTMHTBUCTUKE
Formal systems in computational linguistics

5. IIpoBepka MOruYeCcKUX MOJAENEH
Model Checking

http://cs.hse.ru/data/2015/05/20/1097298008/talk-HSE-seminar-topics.pdf

Level: bachelor\graduate (4 year)\master\postgraduate


https://www.eecs.qmul.ac.uk/~mik/
http://cs.hse.ru/data/2015/05/20/1097298008/talk-HSE-seminar-topics.pdf

Ky3sHenoB Cepreu Oieropuy
MpumepHble Tembl KypcoBbix paboT u BKP 6akanaBpoB 1 marucrpos

1. MeToabl MalWMHHOIO o6yquV|$| N MalHWHra AaHHbIX B aHANNU3e M€D,VIL|,VIHCKOI7|

NHopMaLmm
Methods of machine learning and data mining in medical informatics

2. HOCTpoeHMe TAKCOHOMUM NPEAMETHbIX obnacren no KoJIneKumnMaMm AOKYMEHTOB
Constructing taxonomies of subject domains by collections of documents

3. Pa3BuTne anropuTMOB aHanu3a AaHHbIX B NporpaMMHon cucteme FCART
Designing algorithms of data analysis in FCART software system

4. AHanu3 cxoAcTBa MaLMEHTOB MO MEAMLIMHCKOW IOKYMEHTALIMK
Analysis of patients similarity by medical documentation

5. EbICprle METOoAbI KlaCTepU3almn AaHHbIX Ha OCHOBE PELUETOK MOHATUN
Fast methods of biclustering based on concept lattices

6. BbICTpble anropUTMbl aHanM3a GopMasbHbIX MOHATUN
Fast algorithms of Formal Concept Analysis

7. MeToabl MalLIMHHOIO O6yLIEHMF| N MalHUHra AaHHbIX Ha OCHOBE PELUETOK

(bopManbHbIX MOHATUN
Methods of machine learning and data mining based on concept lattices

8. MeToap! aJIfOPUTMbl aHa/13a NMPOTOKOJ10B CTPaTEMMYECKUX KOMIMbIOTEPHbIX UP
Methods and algorithms of protocol analysis for strategic computer games

9. BbICTpble anropuTMbl BUKNacTepr3aLmm
Fast Algorithms for biclustering

10. ObyuyeHMe apXMTeKType HEMPOHHOWN CeTu Anst rnybokoro obyyeHus
Structures of Neural Networks for Deep Learning

1. MNOTHBIN MPOEKT rNno nNpMMeEHEHNO MalUMHHOIO O6Y‘—I€HM$| B 3aAa4ax NMporHo3a

noTepb Mo KnneHTam 6aHka
Pilot project for loss given default estimation and machine learning

2. MocTpoeHune anbTepHATUBHBIX NPEAVUKTUBHLIX MoAenel AedonTa no 3aeMILUKaM
Alternative models for probability of default prediction in banking

3. Ncnonb3oBaHue AaHHbIX coLuanbHbIX ceTen B 3ajade KpeanTHOro CKopuHra
Credit scoring based on social network data

4. Grid search no napameTpam anroputma "lazy classification" — napannenbHble

BblvYUCNEHUSA
Grid search, parameter tuning and parallelization in "lazy classification”

5. Grid search no napameTpam anroputMa "lazy regression” - napannenbHble

BblHNCNEHUSA
Grid search, parameter tuning and parallelization in "lazy regression”


http://www.hse.ru/staff/skuznetsov

MakapoB Uik AHapeeBUY

[Ipoextsr 2016-2017

1. MpoeKTMpoBaHWE TPEXMEPHOIO WYTepa OT NEPBOro LA A4/1A BUPTYaIbHOM peanbHOCTU
Developing FPS Game for VR
(Unreal Engine 4, Strong English, C++ Coding. Learn Al Books)
2. PeKOHCTPYKLMA TpEXMEPHOM cLeHbl no ¢oTo/Buaeo
3D-Scene Reconstruction using photo/video
(Computer Vision, Strong English, C++ Coding. To be ready to learn 3D-Max and/or UE4)
3. [lononHeHHasn peanbHOCTb Ha OCHOBE AaHHbIX B Web-Kamepbl
Augmented Reality based on Web-cam data
(Computer Vision, Strong English, C++ Coding. To be ready to learn 3D-Max and/or UE4)
4. MporpaMmHbIi1 KOMNIEKC A8 XPaHEHWA, KaTeropmsauumn u 06paboTkM MynbTU-Meama KoNeKLMi
Software system for storing, categorizing and processing multimedia collections
(Description Logic, XML, SQL, C#, Site Creating, Strong English)

Kaxkaan n3 tem moxet 6biTb Temoii KypcoBou paboTbl, BKP n marucrepckom
AMccepTaumm, a B ugeane — ABNAETCA CKBO3HOU TeMOI HayyHOU paboTbl CTyaeHTa Ha

BCeX 3TUX ITanax.

A3bIK BbINO/IHEHUA: PYCCKUIi/aHTNNIACKIUIA,
BHEe 3aBUCMMOCTU OT AI3blKa ONUCAHUA TEMbI.

O6Lwime Tembl:

1. NMporpammupoBaHmne UrPoOBOro UCKYCCTBEHHOrO MHTeNNIeKTa Ha ABUXKKe UE4
Programming game artificial intelligence in UE4

2. NporpammuposaHue urp Ha asukKe UE4, Blender. Co3gaHue mogudpukauymi c

yaydyweHuem anroputmos UA
Programming games in UE4, Blender. Making modifications to improve Al algorithms

3. NporpammupoBaHue noseaeHna MU npm pacnpocTpaHeHMU 3ByKa B 1abupuHre
Programming Al for the sound wave propagation in a maze

MocTpoeHne MoZenu, yay4lleHne aJropuTMOoB AJ1s PAcnpoCTPaHEHWA Pas3/IMYHbIX 3BYKOB B
Pa3INYHbIX CPeAax U OKPYMKEHUSX C LieIblo AOCTUNKEHUS peancTuYHoro noseaeHus UK,
nporpammupoBaHue rpadpuyeckoro nHTepoenca.

4. NMporpammumpoBaHMe UrPOBbIX MUHMUMAKCHbIX 33434
Programming minimax games problems

MocTpoeHne MoLenu, cosgaHme, MoaMOULNPOBaAHNE U yyYLLEHME aNTOPUTMOB A/ NOCTaBAEHHOW
33Z,a4M C LLe/Ibio JOCTUNKEHUA MAaKCUMA/IbHOM peasicTUYHOCTM UIPOBOTO NPOLLEecca;
nporpammupoBaHue rpadpuyeckoro nHTepoenca.

5. AHanus rpada nybamMkaumm HayuyHo-negarornyeckux paborHmkos HUY BLUD
The publication graph analysis of scientific and pedagogical NRU HSE staff

6. AHanu3 pacnpocTpaHeHna MHGOPMaLUKM B COLMA/IbHBIX CETAX
Information spread in Social Networks

7. CBo60oaHbIE TEMDI


http://www.hse.ru/staff/iamakarov

Maxkapos Uiabsa AnapeeBud
TeopeTnyeckmne Tembl

1. Computational Logic (Course projects in English)

a) Logic and Music (Ingolf Max, The Logic of Chords and Harmony). Music experience required.

b) Logic and Quantum Theory (Bob Coecke, Natural language meaning). Knowledge in Quantum
mechanics basics will be plus for candidates.

c) Logic and Color (Dany Jaspers, Colour lattices). The work will be devoted to segmentation of images
and analyzing harmony of art in terms of colours’ properties. A theory of ordered sets and lattices is
required.

d) Logic and Nonsense (Thomas Ferguson, Meaningless expressions). NLP knowledge is a plus for
candidate.

g) Dualization of a monotone Boolean function represented by a conjunctive normal form (CNF)
(Kazuhisa Makino).

2. 3apaum AUCKPETHOW MaTeMaTUKn

a) OTKpbITble Npobaembl MHOTO3HaYHOMN NOTUKM
Open problems of many-valued logic

(noTpebyeTca yrnybneHHoe M3yyeHne 6yneson U MHOrO3HaYHOM OTUKM C MOMOLLbIO Hay4yHOro
pyKkosBoauTensa)

6) AnropuTtmbl 1 3a434m Ha rpadax
Algorithms on graphs

(pe3ynbTaTbl MOTYT 6bITb MCMOJIL30BAHbI B Aa/IbHENLLMX HAYUYHbIX UCCIEA0BAHUAX Y APYTUX HAYYHbIX
pyKkoBoAuTENEN NPU NPAKTUYECKON peannsaLmm, Hanpumep pasnyHble BapuaHTbl MOMCKoB A*, B¥)

B) Mi3yuyeHue CBOICTB afiropuUTMa UK CTPYKTYPbl AaHHbIX, MPO6aeMbl CIOXKHOCTU aNTOPUTMOB U UX
peanusaumi Research of the properties of the algorithm or data structure and its complexity

(I'IpMMGp: WHKpPEeMeHTHOE NOCTpOoEHNE AEKAPTOBOIO AepeBa MO rmnoTe3e o pacnpeaeneHnm p,aHHbIX)
3. 3apaum Teopum ymucen

a) OTKpbITble Npobaembl MHOroMepHbIX 0606LLeHMI LenHbIX Apobeit
Open problems of multidimensional generalizations of continued fractions

6) AHanuTU4Yeckasa Teopus umncen. MonyyeHme acCMMNTOTUK PabOTbl M3BECTHbLIX aITOPUTMOB
Analytical theory of numbers. Obtaining asymptotics of known algorithms

4. CeoboaHble TeMbl MO pa3genam BbiCLe MaTemMaTUKK


http://www.hse.ru/staff/iamakarov

Maxkapos Uiabsa AnapeeBud

MpoeKTHble Tembl KP n BKP:

1. MNocTpoeHne moaenm UrpoBOro UCKYCCTBEHHOTO MHTE/IJIEKTA HA OCHOBe AepeBbeB
noseaeHuA, n obyvatrowenca cuctembl NPUHATUA peLleHnid, OCHOBAHHOM Ha
npasunax, B Unreal Engine 4.

Anpobauua npoeKkTa NPOXoAUT Ha NpUMepe y4acTUa HanucaHHoro 60Ta B UrpoBom
Tecte TbIOPUHra, onpeaensAowWwero PasIMuMMoCTb UrPoKa Noa ynpasieHuem
yesioBeKa U KomnbloTepa.

HayuHas anpo6auusa gonkHa 6bITb NpeacTaBieHa B BUAe paboTtbl Ha
mexayHapoaHoh KoHdepeHuun / KoHdepeHUUn no paspaboTke KOMNbIOTEPHbIX Urp.

06u.|,ue Tpe603a|-w|ﬂ: YMEHUE NPOEKTUPOBATb C/I0XKHbIE CUCTEMDI AAHHbIX U rPadUUYECKU UX
npeacTaBAATb, HABbIKU BU3ya/IbHOro NPOrpaMmMupoBaHUA 6AI0NPUHTOB, INYHAA 3aMHTEPECOBAHHOCTb
M XOpOLUME HaBblKM CamoobyyeHus, BNageHue aHrIMACKUM A3bIKOM Ha ypoBHe intermediate. MpoekT
noapasymeBaeT TECHOE COTPYAHMYECTBO C HAyYHbIM pyKoBoAUTENeM. 3aHATOCTb B NPOEKTe Tpebyer
MHOro BpeMeHM; B C/lydae akagemMnyeckon HeycneBaeMocCcTu BO3MOXKHO OKa3aHMe KOHCYbTauuii no
MaTemaTM4YecKMm npeameTam C Le/iblo KOMNEeHCMpPOoBaTb Npobenbl.

MPOEKT COCTOUT U3 HECKONIbKMX HAaNpPaBAEHWUM, TPEOYIOLWMX KaxKaasa COOTBETCTBYHOLLNX
KOMMETEHL N,
1. HanucaHve moayns BM3yanbHOro pacnosHaBaHus Ha C++.
2. Peanusaumsa obyyeHun BbIbOpY NyTel 1 CrNa*KMBaHME NyTeN HAa OCHOBE AaHHbIX NepeaBUKEeHUI
peanbHbIX UTPOKOB.
AganTtauma cTpenbbbl Nnog yenoseveckme pedeKcol.
CpaBHeHue eye-tracking n mouse-tracking npu naeHtmoukaumm epara / 06beKTOB.
Bbibop opyKua n 6oHycos Ha ocHoBe reinforcement learning.
JNornueckoe cpaBHeHWe AepeBbeB NOBEAEHWA Ha OCHOBE CUCTEMbI NPaBu.

oukWw

PaboTa ocylwecTBnaeTca B pamKax nogaym ntorosoit mogenun bOTa Ha mexKAyHapoaHbI FPaHT
OT KOMnaHuK Epic Games, a TaKKe MHANMBMAYANBHOTO UCCAeA0BaTENbCKOro npoekTa HAY BLLUS.
Bo3MOKHO co3aaHMe NPOEKTHO-y4ebHOM rpynnbl MO pe3ynbTaTam y4acTua B KOHKypce ¢
onnartou pesynbTaToB paboTbl B cayyae ycnexa.


http://www.hse.ru/staff/iamakarov

Ilya Makarov

Description in English:
Logical Modelling of Behavior Trees for a Human-Like Bot in a First Person Shooter Game

Many computer games have computer-controlled agents playing against human players. The
behavior of these non-playable characters (NPC) is described in terms of the artificial
intelligence (Al) in the game. The Al is an important part of the game that provides important
features of augmented virtual reality, such as human-like behavior of NPCs and interaction with
them as if they were real. Entertainment industry provides a vast variety of different games,
every time making an attempt to make a virtual world look more real. In modern games
developers pay more attention to graphics quality and care less about the non-scripted
behavior of NPC, which is an enemy to a human player (so called BOT). BOTs do not commonly
use visual recognition during gameplay; they know in advance the structure of a map and the
goal location. This concept leads to the fact that such computer players have an advantage over
users. Multiple algorithms are presented to compensate BOT supremacy over human player,
such as simulated time delay to fire backwards, bad accuracy during shooting process, almost
infinite health level and endurance of a human player and many other methods to retain
balance between an entertainment and a game challenge in virtual world.

In this project, we continue development of visual recognition model for the BOT due to which
the computer player will be more realistic. We have already created a BOT, which operates in
3D-maze and uses its knowledge of the maze structure (locations of walls and obstacles). The Al
detects dangerous zones, in which enemy presence is more likely. Also, it will use statistical
parameters, which will define its behavior: smooth movement between control points, angle of
view, physical movement parameters and other aspects. In order to achieve diverse BOT
difficulty levels we construct a specific model with the following objects and models:

¢ Confidence intervals for time delay and sighting accuracy using visual recognition;
e Target sighting on fire recognition with adjusted parameters;

e Statistical model for the curves of the first-time and the second-time (correction) targeting
accuracy and delays;

¢ Adaptation of shooting process with respect to recoil;

We will describe rule-based decision making system for priority actions with respect to the map
of game events and implement it as root system for behavior trees, which controls BOT actions.
We will try to compare such obtained behavior trees using interpretation of rule-based system
as closed classes of many-valued logic, in particular, projection logic that allow us to analyze
decision making models by true-false output schemata.


http://www.hse.ru/staff/iamakarov
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2. NMocTpoeHue rpadpuyeckoro uHTepdeinca ana otobpaxkeHns He3aBUCUMOTO
9KCNepTHOro MHeHUA Ha 6a3e AaHHbIX GAKTOB C y4ETOM KOH(P/IMKTOB MHTEPECOB,
NPUHAANEKHOCTU Pa3/IMUYHbIM Fpynnam Cy6beKToB BbICKa3biBaHWUIi C BO3MOXHOCTbIO
aBTOMaTU4ecKou 06paboTKu TeKcra.

Anpob6auua npoeKTa NPoxoauT Ha Nnpumepe MHPOPMaLMOHHOIO OCBeLLeHUA
YepHobbinbckoi KaTactpodbl 26 anpensa 1986.

O6wue TpeboBaHUNA: yMeHME NPOEKTUPOBATb C/I0XKHbIE CUCTEMbI AaHHbIX U rpaduyeckn nx
npeacTaBAATb, IMYHAA 3aMHTEPECOBAHHOCTb Ha peaan3aumio peIM3HOU Bepcum NpoeKTa. Xopoliee
3HaHWe OTeYEeCTBEHHOW UCTOPUU, BAaAEHUE aHTINICKUM A3bIKOM NPUBETCTBYIOTCA. MpoeKT
noapasymeBaeT TECHOE COTPYAHUYECTBO C HayYHbIM pyKoBoAUTENEM. 3aHATOCTb B NPOEKTe Tpebyer
MHOr0 BPEMEHMU; B C/Iy4ae aKageMUYECKOU HeycneBaemMoc-T BOSMOXKHO OKa3aHUe KOHCY/bTauuii No
MaTeMaTUYECKUM NpegmMeTam C Lie/iblo KOMMNEHCUPOBATb Npobesbl.

MPOEKT COCTOUT U3 HECKO/IbKMX HanpaBAeHU, TPebyoLWMX KaxKaan COOTBETCTBYOLLUX
KOMNETEHLNNA.

1. TMpoeKkTnpoBaHMe pensaumoHHOM 6a3bl AaHHbIX PAKTOB COOLITUI N AENCTBUIA IOAEN C yYETOM
BEPOATHOCTHOIO XapaKTepa UCTUHHOCTM BbICKa3biBaHUA B 3aBUCMMOCTU OT NPUHAA/IEKHOCTU
CybbeKTa BbICKa3blBaHMA Pa3/IMYHbIM rpynnam (Bo3pact, npodeccus, IMYHan Uam
KOpnopaTMBHasA 3aMHTEPEeCOBAHHOCTb, Ap.)

TpeboBaHuMA: yMeHMe NPOrpamMmmMmnpoBaTh pacnpedeneHHble abcTpaKkTHbIE TUMb AaHHbIX C
BO3MOXHOCTbIO MOANDUKALIMWN CTPYKTYPbI XPaHEHUA AaHHbIX B NPOLIECCE Pa3BUTUA NPOEKTa; HanMcaHue
Koaa, Hesasucmmoro ot OC

2. TMpoekTupoBaHue rpadmyeckoro nHTepdeiica ana otobparkeHMs He3aBUCUMOro 3KCNEepPTHOro
MHeHuMA no 6a3e gaHHbIX GaKTOB.

TpeboBaHMA: yMmeHME NPOrpamMmmMmmnpoBaTh rpaduyeckmii MHTepdEeC BbICOKOrO YPOBHS CIOXKHOCTU C
BO3MOXHOCTbIO €ro yCOBepLIEHCTBOBaHMA B NpoLlecce pa3BnTMA NpoeKTa. Mpeanonaraercs
ncnonb3oBaHme WinAPI.

3. OumdpoBKa BMAEO-/ayano- maTepranos NyTeM COCTaB/IeHUA TEKCTOB Pa3roBopoBs 1 CybTUTPOB,
3anonHeHne

6a3bl faHHbIX GaKTOB Ha OCHOBE COCTaB/IEHMA KPATKOro COAEPKaHUA TEKCTOBbIX MaTepManoB
(KHMrK, cTatbn, cybTUTpbl K BUAEO-/ayamo- matepuanam). NepesBog Bcex MaTepmanos Ha
AHT/IMNCKUIA A3bIK.

TpeboBaHuA: ymeHue o6pabaTbiBaTb 60/blive 06beMbI 3HAHWIW, BbICOKAs CKOPOCTb YTEHUSA, XOPOLUIUNA
aHIIACKMI (BO3MOKHO BAafAEHME NepeBoAYMKaMM C PYYHO NPaBKOW NOC 10BapH0), XOPOLLEe 3HaHUe
NUCTOPUMN.

4. [puMeHeHne N3BECTHbIX aITOPUTMOB aBTOMaTUUYECKOM 06paboTKM TEKCTa C Lie/1blo CPaBHEHUA C
He3aBUCUMOM 3KCNEPTHOM OLEHKK, NONYYEeHHOM B Xxo4e paboTbl Hag, NPOEKTOM.

TpeboBaHuWA: ymeHue 6bicTpo 06yYaTbcAa HOBbIM NPOrPaMMHbIM NPOAYKTaM U a4anTUPOoBaTh UX,

CUHTE3MPYA C METOAaMM NPOrPaMMUPOBAHNA, UCNONb3YEMbIMU B MPOEKTE.

MyHKTbI 1.-2. Hepa3pbIBHO CBA3aHbl U TPEBYIOT NepBUYHON peanmnsaumu. Mocne 3Toro NyHKTbI 3. 1 4.
ABNATCA 060C06/1EHHBIMU CAMOCTOATE/IbHbIMM 334aHMAMM B paMKax NPOEKTa U MOTYT BbiTb BbIGpaHbI
oTAeNbHbIMU CTYAEHTAMU HE3ABUCUMO.



http://www.hse.ru/staff/iamakarov

Maxkapos Uiabsa AnapeeBud

3. MocTpoeHue rpadpuryeckoro uHTepdeinca ana otobpaxkeHns He3aBUCUMOTO
3KCNEePTHOro MHEHUA OTHOCUTE/IbHO 3K3EeMNIAPOB KOHKPETHbIX TUMNOB AAHHbIX, U
YCTaHOB/IEHUA CBA3EN MeXAY HUMMU C BO3MOXKHOCTbIO aBTOMaTUYeCKon 06paboTKu.

Anpobauua npoeKkTa NPOXoAUT Ha NpUMepe KNacCUYECKUX TUMNOB AaHHbIX ANA
XpaHeHUAa nHPopMaLUK: TeKCTbl, BUAeo0, ¢oTo, ayamno, My3biKa, MPorpammbl, Urpbil.

O6wue TpeboBaHMA: yMeHNE NPOEKTUPOBATb C/I0}KHbIE CUCTEMbI AaHHbIX U rpadruyecku nux
npeacTaBAATb, IMYHAA 3aMHTEPECOBAHHOCTb Ha peaan3aumio peiM3Hon Bepcumn NpoeKkTa. BaageHue
AHIIMCKUM A3bIKOM NPUBETCTBYIOTCA. MPOEKT noapasymeBaeT TECHOEe COTPYAHMYECTBO C HAayYHbIM
pyKoBoauTenem. 3aHATOCTb B NPOEKTe TpebyeT MHOro BpemMeHM; B c/lydae akagemMnyeckom
HeycneBaemMOoCTU BO3MOXKHO OKa3aHWe KOHCY/bTauuii M0 MaTeMaTUYECKUM NpeaMeTam C Liesibto
KOMMNEeHCUpoBaTb Npobenbl.
MPOEKT COCTOUT N3 HECKO/IbKMX Hanpas/ieEHNI, KOTOPbIE Noc/ie Bbibopa TUNa AaHHbIX, TPebyloT:
1. MpoeKTMpoBaHWe penaLMoHHOW 6a3bl JaHHbIX KOHKPETHOro TUNa;
2. [poekTnpoBaHue rpaduyeckoro nHTepdelica ana otobparkeHma Bce NOAHOTbI MHGOPMaUUKM ans
AAHHOTO TUNA AaHHbIX U 0TOBpaXKeHUs CBA3EN M 3aBUCMMOCTEN KOHKPETHOrO 3K3eMniapa AaHHbIX
OT COOTBETCTBYIOLWMX NapaMeTpoB
3. OuudpoBsKka Buaeo-/poTto-/ayamo- maTtepranos NyTem COCTaBNEHUA TEKCTOB Pa3roBopos u
cybTUTpOB, 3anosHeHne 6a3bl 4aHHbIX HA OCHOBE COCTABAEHUSA KPaTKOro CoOAEepPKaHUSA TEKCTOBbIX
MmaTepuanos (KHUMK, cTaTbk, cybTUTPDLI K BUAEO-/ayano- matepmanam). Nepesos maTepranos Ha
AHTIMNCKMI A3bIK KenaTeneH.
4. TlpMMeHeHMe N3BECTHbIX aITOPUTMOB aBTOMAaTMUYECKON 06pabOoTKM TEKCTA C LLe/Iblo BbIACHEHUA
Ha/INumMA CBA3EN MeXKAY ONUCAHUAMM Pa3INYHbIX IK3EMNNAPOB AAHHbIX
MNocne BbIbOpa TMNA AaHHbIX TPebyeTcs peann3oBaTb BCE NYHKTbl AaHHOW Nporpammbl. Micnonb3oBaHue
06WmMx HapaboToK A1 6a3bl AaHHbIX M abCTPaKTHOro rpadmn4eckoro nHTepdenca BO3MoXKHO A
BbINONEHWNA PA3/IMYHbIMM CTYAEHTAMM 3343aHUN MO Pa3HbIM TUNAM AaHHbIX.

5. CBOGOAHbIe TeéMbl N0 MHUUNATUBHbIM NPOEKTaM CTYAEHTOB.

MpoekTHble Tembl ana 1 Kypca:

http://www.cs.hse.ru/ai/stud-projects

IIpoektuposanue 2D-urp ¢ ucnous3oBanrneM MFC

TecTrpoBaHue TAKTUKK KOOIIEPATUBHON MIPEI B TpexMepHoM Jiabupunre Ha Unreal Engine 4

3a4aHunA Ha NPAKTUKY:

Aunanuns rpada nyonukanuii Hayuubeix corpyaunkos HUY BIID

Busyanusaims BRITYKIBIX 000JIOYEK IEJIBIX TOYEK B MOIUDIPAX

H3yuenue auarpammel Ilocta u pacmmpeHHoi Teopemsl Ilocta

H3yuenune MOJHBIX CUCTEM TOXKJIECTB U TeOopeMbl JInHaona

M3yunth naketsl BibTeX, Multibib, Bibunits, Hyperref, o6omouky Jabref
Monemuposanue 3D myrepa Counter Strike 1.6

OnncaHue NaTTEPHOB MMOBEJIEHUS HTPOKA B TPEXMEPHOM IITyTEPE

OcHoBbl nporpammupoBanus Ha asrkke Unreal Engine 4 — 1 (mepeaBmKeHne U CTpein0a)
OcHoBbl nporpammuposanns Ha asrkke Unreal Engine 4 — 2 (Be1OOp Opykusl B 0OyUEHHE)



http://www.hse.ru/staff/iamakarov
http://www.cs.hse.ru/ai/stud-projects
http://wiki.cs.hse.ru/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_2D-%D0%B8%D0%B3%D1%80_%D1%81_%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%D0%BC_MFC_%28%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%29
http://wiki.cs.hse.ru/%D0%A2%D0%B5%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D1%82%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BE%D0%BE%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B9_%D0%B8%D0%B3%D1%80%D1%8B_%D0%B2_%D1%82%D1%80%D0%B5%D1%85%D0%BC%D0%B5%D1%80%D0%BD%D0%BE%D0%BC_%D0%BB%D0%B0%D0%B1%D0%B8%D1%80%D0%B8%D0%BD%D1%82%D0%B5_%D0%BD%D0%B0_Unreal_Engine_4_%28%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%29
http://wiki.cs.hse.ru/%D0%90%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B3%D1%80%D0%B0%D1%84%D0%B0_%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B9_%D0%BD%D0%B0%D1%83%D1%87%D0%BD%D1%8B%D1%85_%D1%81%D0%BE%D1%82%D1%80%D1%83%D0%B4%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2_%D0%9D%D0%98%D0%A3_%D0%92%D0%A8%D0%AD_%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%92%D0%B8%D0%B7%D1%83%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_%D0%B2%D1%8B%D0%BF%D1%83%D0%BA%D0%BB%D1%8B%D1%85_%D0%BE%D0%B1%D0%BE%D0%BB%D0%BE%D1%87%D0%B5%D0%BA_%D1%86%D0%B5%D0%BB%D1%8B%D1%85_%D1%82%D0%BE%D1%87%D0%B5%D0%BA_%D0%B2_%D0%BF%D0%BE%D0%BB%D0%B8%D1%8D%D0%B4%D1%80%D0%B0%D1%85._%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%98%D0%B7%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B4%D0%B8%D0%B0%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D1%8B_%D0%9F%D0%BE%D1%81%D1%82%D0%B0_%D0%B8_%D1%80%D0%B0%D1%81%D1%88%D0%B8%D1%80%D0%B5%D0%BD%D0%BD%D0%BE%D0%B9_%D1%82%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D1%8B_%D0%9F%D0%BE%D1%81%D1%82%D0%B0_%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%98%D0%B7%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BE%D0%BB%D0%BD%D1%8B%D1%85_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC_%D1%82%D0%BE%D0%B6%D0%B4%D0%B5%D1%81%D1%82%D0%B2_%D0%B8_%D1%82%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D1%8B_%D0%9B%D0%B8%D0%BD%D0%B4%D0%BE%D0%BD%D0%B0_%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%98%D0%B7%D1%83%D1%87%D0%B8%D1%82%D1%8C_%D0%BF%D0%B0%D0%BA%D0%B5%D1%82%D1%8B_BibTeX,_Multibib,_Bibunits,_Hyperref,_%D0%BE%D0%B1%D0%BE%D0%BB%D0%BE%D1%87%D0%BA%D1%83_Jabref_%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_3D_%D1%88%D1%83%D1%82%D0%B5%D1%80%D0%B0_Counter_Strike_1.6_%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%9E%D0%BF%D0%B8%D1%81%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BF%D0%B0%D1%82%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B2_%D0%BF%D0%BE%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B8%D0%B3%D1%80%D0%BE%D0%BA%D0%B0_%D0%B2_%D1%82%D1%80%D0%B5%D1%85%D0%BC%D0%B5%D1%80%D0%BD%D0%BE%D0%BC_%D1%88%D1%83%D1%82%D0%B5%D1%80%D0%B5._%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BD%D0%B0_%D0%B4%D0%B2%D0%B8%D0%B6%D0%BA%D0%B5_Unreal_Engine_4_%E2%80%93_1_%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BD%D0%B0_%D0%B4%D0%B2%D0%B8%D0%B6%D0%BA%D0%B5_Unreal_Engine_4_%E2%80%93_2_%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0_%D0%BF%D1%80%D0%B5%D0%B7%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D0%B9_%D0%BF%D0%BE_%D0%BE%D0%BD%D0%BB%D0%B0%D0%B9%D0%BD_%D0%BA%D1%83%D1%80%D1%81%D1%83,_%D0%BF%D0%BE%D1%81%D0%B2%D1%8F%D1%89%D0%B5%D0%BD%D0%BD%D0%BE%D0%BC%D1%83_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7%D1%83_%D1%81%D0%BE%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D1%85_%D1%81%D0%B5%D1%82%D0%B5%D0%B9_%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%9F%D1%80%D0%BE%D0%B2%D0%B5%D1%80%D0%BA%D0%B0_%D0%BA%D0%BE%D1%80%D1%80%D0%B5%D0%BA%D1%82%D0%BD%D0%BE%D1%81%D1%82%D0%B8_%D0%B7%D0%B0%D0%B4%D0%B0%D0%BD%D0%B8%D0%B9_%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29

MupkuH bopuc I'puropneBuY

1. MocTpoeHue u aHanus rpados pedepeHUNit Ha KNKOYEBBIX CN0BAX A1A KOANEKUMIA

HEeCTPYKTYPUPOBAHHbIX TEKCTOB
Designing and analyzing reference graphs over keywords for collections of unstructured texts

2. BbifiBIeHWEe XapaKTepa UMTMPOBAHMSA B HAY4YHbIX CTAaTbAX N0 MaTepuanam CoLMOHeT.py
Analysis of the citation type in research papers using Socionet.ru

3. M3yyeHue, cpaBHEHUE W pa3paboTKa MeToA0B, MHCMMPUPOBAHHbLIX MPUPOAOW, ANA KaacTep-aHaaM3a
Learning, comparing and designing nature-inspired methods for clustering

4. NporpammMMpoBaHMe MHTENNEKTYa/IbHOrO MeToAa K-CpegHUX Ha A3bike MUToH
Coding the method of intelligent k-means clustering

5. MeToapl Knactep-aHaan3a 1 BbisiBIeHUA COOBLLECTB Ha CETAX U UX CPaBHEHMe
Methods for clustering and community detection in networks


http://www.hse.ru/org/persons/3954058

He3HaHOB AJjiekceil AHApeeBUY

Kypcosbie

1.

10.

11.

12.

13.

14.

ANropuUTMbI M NPOrPaMMHble CPeACTBa aHaN3a HECTPYKTYPUPOBAHHbBIX KONIEKLMIN AaHHbIX No4,
ynpaBaeHUEM OHTONOTUMN.

a. Algorithms and Software Tools for Ontology-controlled Analysing of Unstructured Data

Collections
XpaHWAWLLA HECTPYKTYPUPOBAHHbIX AAHHbIX U UX UCMOb30BaHMe: GOpMaTbl AaHHbIX, 3aNpPOChl,
onTMMU3aLMA.

a. Unstructured Data Storages and Applications: Data Formats, Queries, Optimization
"O6nayHble" TEXHONOIMN U UX UCNOSIb30BaHWE ANA MacwTabnpoBaHMA anropuTMmos
WHTE/INIEKTYyaIbHOTO aHan3a AaHHbIX.

a. Cloud technologies and their Application for Intelligent Data Analysis Algorithms Scaling.
Bpaysep BHELWHNX UCTOYHUKOB AAHHbIX AJ1 MPOMEKYTOUYHOIO XPaHUANLLA aHAIUTUYECKON
CUCTEMBI.

a. External Data Sources Browser for Intermediate Storage of Analytical Software.
Co3paHne MHTEePaKTUBHbIX aATOPUTMOB PELLEHNA TPYAHO PeLLUAeMblX 33434 CTPYKTYPHOrO aHanm3a

a. Development of Interactive Algorithms of Computationally Hard Problems of Structural

Analysis.
AHanus cxoAcTea rpadoBbiXx MOAENEN CUCTEM Ha OCHOBE MOZAENEN CTPYKTYPHOWM CIOXKHOCTHU.

a. Graph Models Similarity Analysis Based on Mathematical Models of Structural Complexity.
Co3paHne 6U6ANOTEK ANITOPUTMOB NOPOXKAEHUA U aHANN3a KOMOUHATOPHbIX KOHOUTYpPALUMA HA
CTPYKTypax.

a. Development of Combinatorial Configuration Construction Algorithms Implementations

Libraries in Applied Graph Theory.
Pa3paboTKa cneumnannsnpoBaHHbIX BEPCUIN aNrOPUTMOB A1 aHAIM3a COLMANbHbBIX CETEN.
a. Development of Specialized Version of Structural Analysis Algorithms for Social Network
Analysis.
Peanusauma n uccnenoBaHne CoBpeMEHHbIX arOPUTMOB XMMNYECKON MHOOPMATUKW.

a. Implementation and Comparative Analysis of Modern Cheminformatics Algorithms.
Busyanusaums cTpyKTypHOM MHGOPMaLMM: METOAbI M aITOPUTMbI.

a. Structural Analysis Visualization: Methods and Algorithms.
CsobogaHo-pacnpoctpaHsemblie ACHU B 061acTV AUCKPETHOM (KOHCTPYKTUBHOM) MaTeMaTUKN.

a. Free Research Software Tools in the Field of Discrete Mathematics.

MHTerpaumsa cuctem ynpasaeHua akagemmyeckon bubnunorpaduei 8 Microsoft Word.

a. Integration of Academic Bibliography Management Systems in Microsoft Word.
MHCTpyMeHTbI ynpaBaeHusa CTUAAMU JOKYMeHTa B dopmaTe Open Document Format.

a. Development of Software Tools for Document Style Management in Open Document

Format.
Cumynatop kopnycos HAY BLLU3 (3D).
a. Development of NIU HSE Buildings 3D-simulator.


http://www.hse.ru/staff/aneznanov

BKP
1. ANropuTmbl U NPOrpamMmMHble CPEACTBA aHAIM3a KONNEKLUNIN HECTPYKTYPUPOBAHHbIX AaHHbIX MO,
ynpasaeHuem oHTonoruni (B Tom yncne Ha 6ase ACHU «Formal Concept Analysis Research
Toolbox» — FCART).
a. WHApeKcaums TEKCTOB U NONHOTEKCTOBbIN NOUCK: 3PPEKTUBHAA peanmsaLma U MHTerpaLmsa c
noAacucTemon 3anpocoB cuctembl FCART.
i.  TextIndexing and Full Text Search: Effective Implementation and Integration in IDS
Query Subsystem of FCART.
b. CneunanuanpoBaHHbIe A3bIKM 3aMPOCOB K METAOHTO/IOTUAM U NPEAMETHbIM OHTO/IOMMAM
ana cuctembl FCART.
i.  Specialized Metaontology and Query Languages of FCART.
C. IddeKTUBHaA peanmsauma U CPaBHUTENbHbIA aHANN3 aArTOPUTMOB MHTENNEKTYAIbHOMO
aHanM3a [aHHbIX B 06BEKTHO-NPU3HAKOBOM NpeAcTaBAeHUM ana cuctembl FCART.
i Effective Implementation and Comparative Analysis of Intelligent Data Analysis
Algorithms for Object-Attribute Representation of Datasets.
d. [OnHamunyeckunin aHanns JaHHbIX B 06 bEKTHO-NPU3HAKOBOM NpeaCcTaBaeHMmU: Npobaembl 1
peleHus.
i Dynamical Data Analysis for Object-Attribute Representation of Datasets.
e. PasBuTMe noacMcTeMbl MOAAEPKKM CKPUNTOB Ha MHTEPRpeTMpyemMblx A3blkax (DWScript,
Python) pns cuctembl FCART.
i Advancing of scripting subsystem of FCART.
f. TMNopgcucrtema reHepauUmMm CUHTETUYECKMX aHANUTUUECKMX apTedaKToB aaa cuctembl FCART.
i Development of Synthetic Artefacts Generation Subsystem of FCART.
2. 3apauu aHanu3a faHHbIX B 06/1acTU MeANUMHCKON MHPOPMATUKM.
a. WHTerpupoBaHHasa cpesa noaaep KM NPOLLECCOB KOHTPOMPYEMOTO KANHNYECKOTO
3KCnepuMmeHTa.
i Development of Integrated Software Environment to Support Conducting of
Randomized Clinical Trial.
3. MmMMUTauMOHHOE MOAENNPOBAHME CUCTEM yNpaBaeHUs "yMHbIM gomom" (smart house).
a. [locTpoeHue u TecTMpoBaHMe MoaeNu Noib3oBaTens (Kuabua) "ymHoro goma".
i Development and simulation of Smart House User Model.
b. MocTpoeHue n TecTUpOBaHUE MOAENM ONpeaenEHHOro YyCTpoincTea "ymHoro goma".
i.  Development and simulation of Smart House Device Model.
c. PaspaboTka anroputma ynpasaeHUa KOMNOHEHTaMM "yMHOro goma" 1 ero UMMTaLMOHHOE
MOAEeNMPOBaHME.
i Development and simulation of Smart House Controller Model.
4. OnTMmmsauma rpada cueHapues NCNOAb30BAHNA MPU NPOEKTUPOBAHMM YEN0BEKO-MALLIMHHbIX
UHTepdelicos (no obnactam).
a. Use Case Graph Optimization in Human-Computer Interaction Design.
5. MeToabl 1 anropntmbl 3pPeKTUBHOIO pelueHns 6a3oBbIX 3a4a4 CTPYKTYPHOro aHaAu3a:
pasnyeHnsn, aHaansa CUMMETPUM U CXOACTBA, 33434 O MOKPbITUAX U Ap.
a. TouHoe M NpUBbAMKEHHOE pelleHne 3aa4 pasindeHna rpadoB: aNropuUTMbl U UX
BbIYMCANUTENbHAA CTOXKHOCTD.
i Precise and Approximate Solutions for Graph Discrimination Problem: Algorithms and
Computational Complexity.
b. WccnepoBaHue pasnnyHbIX TUMOB MOPOXKAAIOLWMX MHOMXKECTB rpynn aBTomopduamos rpados
W BbIYUCIUTENbHAA C/IOXKHOCTb UCMOAB3YIOWMX UX aNTOPUTMOB.
i.  Algorithms and Computational Complexity for Various Kinds of Graph Automorphism
Group Generative Sets.



C.

3a4aum 0 NOKPLITUAX: KNnaccuduKaums, Noaxoabl K peLleHuto, airopuTmbl.
i.  Graph Covering Problems: Classification, Approaches, Algorithms.

6. Bu3yanusauma cTpyKTypHOM MHPOPMaLMU: METOAbI U aATOPUTMbI.

a.

ANropuTMbI (BKtOYas MHTePaKTUBHbIE) 3GDEKTUBHON aBTOMATUYECKOM NPOPUCOBKU
PELWETOK (NMHENHbIX AMarpamm) U ux pparmeHTOoB.

i. Effective Algorithms for Automatic Line Graph and Their Fragments Diagram

Construction.

MeTozabl BU3yanusaLmm CeMaHTUYECKUX CETEN N UX NPUMEHEHME.

i.  Visualization of Semantic Networks.
OpTOroHasbHaa NPOPUCOBKA 0ObIKHOBEHHbIX FPadoB € BEPLUMHAMM, CTENEHD KOTOPbIX
6onble 4.

i Orthogonal Graph Drawing for Vertex Degree > 4.
AZanTUBHbIE aNTOPUTMbI MPOPUCOBKM PA3IMYHBIX KAcCOB rpadoB METOAOM PUINYECKUX
aHaNornM.

i.  Adaptive Graph Drawing Algorithms based on Physical Models.
ANropuTMbI MPOPUCOBKM rPadoB C Y4ETOM CUMMETPUM PACNONOKEHUS ppParmeHTOB.

i Graph Drawing Algorithms Taking into Account Fragments Layout Symmetry.
MHTepaKTUBHaA NPOPMCOBKA TPaH3UTUBHbIX rpadoB.

i Interactive Algorithms for Transitive Graph Drawing.



O6benkoB Cepreun AyleKCaHZAPOBUY
Cnucok Tem, He pasgeneHHbin Ha Kateropuu (KP u BKP)

1. AnropuTmbl NOCTPOEHUA BA3NCOB MMMIMKALMNIMA
Algorithms for computing implication bases

Nmnukanus 31ech — 3TO BbIpakeHue Buga A —> B, roe A u B — noaMHokecTBa MPU3HAKOB,
UHTEpIpETHpyEMOe CIeAyommM obpasom: "Beskuii 00beKT, o0agaromuil BceMu Npu3HaKaMu
u3 A, oOmamaer Takke BcemMu npusHakamu u3 B'". ba3zuc mMrmmukanmii i MaccuBa 0OBEKTHO-
MPU3HAKOBBIX JAHHBIX — 3TO MOJMHOKECTBO UMIUTHKAIINH, CIIPABEIUBBIX I 00BEKTOB ATOTO
MaccuBa, 00J1a/1a0111ee HEKOTOPBIMHA CBOMCTBaMHU (TIOJTHOTA M HEM30BITOYHOCTB ).

2. ANroputmbl MalWMHHOIO 0byyeHUA ¢ 3anpocamu
Algorithms for learning with queries

AJNropuTMBI MALIMHHOTO OOYy4YeHHUs C 3ampocaMu. Takue ajaropuTMbl HE MPOCTO HUCHOJIb3YIOT
¢ukcupoBaHHbI HaOOp JaHHBIX A OOyuyeHHUs, HO MOTYT B Ipolecce OOydeHMs 3a7aBaTb
BOIPOCHI U MOJIy4aTh Ha HUX OTBETHI. XOPOUIMHA aJIFOPUTM JIOJKEH IIOHUMAaTh, KAaKUe BOIPOCHI
HYXXHO 3aJ1aBaTh B KaX/Iblii KOHKPETHBIII MOMEHT, YTOOBI IpoIiecc 00y4eHus: OblI MaKCUMAaIbHO
3 PeKTUBHBIM.

3. Anroput™bl 00yYeHUS MPEAIOUTCHUAM
Algorithms for preference learning

33.,[[21‘121 TaKuX aJIrOpuTMOB COCTOHUT B TOM, YTOOBI 110 HUMCHOIIUMCA JaHHBIM O KOHKPCTHBIX
00BEeKTax U NpCaAIIOYTCHUAM Ha HHUX MOCTPOUTH MOACIb, IO3BOJIAIOIIYIO0 MPCACKAa3aTb
MMPEAIIOYTCHUS Ha HOBBIX 00BEKTax.

4. HccnenoBaHue CeMaHTHUECKUX MOJIEH MPU MOMOIIM METOI0B (POPMaIbHOIO aHaIM3a
MOHATUHI
Exploration of semantic fields using formal concept analysis

[lenbto paboOTHI SBISETCS CO3/1aHUE METOAOJOTMH (M €€ MPOrpaMMHOI peanusaiuu), KoTopas
MorJia Obl UCTOJIb30BATHCS JIMHIBUCTAMH B IPOLIECCE MCCIEIOBAHUS CTPYKTYPhl CEMAaHTUYECKUX
nojied Ha MaTepuaje pa3IuYHbIX sA3bIKOB. llpeamonaraercs MCHOIb30BaTh METO/BI,
MO3BOJIAIOIINE TIOCTPOUTH IO JIMHTBUCTUYECKMM [JAHHBIM TaK Ha3blBAEMYIO DELIETKY
(dopManbHBIX TMOHATHH — CBOEOOpa3HyI0 KapTy HCCIEAYyEeMOro CEMAaHTUYECKOTo IOJs, U3
KOTOPOH BUIHO, KaKUM 00pa3oM pa3iMyHble 3HAYEHUs, CBOMCTBEHHBIE JIEKCEMaM 3TOro MOJ,
TPYIIHUPYIOTCS B Pa3INYHBIX SI3bIKAX.

5. Meroap! puinbTpalyu mrymMa B pemerkax GopMaibHbIX MOHATHI
Methods for noise reduction in concept lattices

@opMabHBIN aHATU3 TOHATUH — pa3zie’] TEOPUU PELIETOK C MNPUJIOKEHUSIMH B 00JIacTH
aHanmu3a JaHHbIX. OHON M3 OCHOBHBIX MPOOJIEM MPUMEHEHUs METOA0B (OPMaIBLHOIO aHaU3a
MOHATUM Ha NPAKTHKE SBIsIeTcs UX cilabas yCTOWYMBOCTh K IIyMy B JaHHBIX. [loaTomy
UCIIOJIb30BAHNUE DEIIETKH IOHATHM, IIOCTPOCHHOM 10 pEaJIbHBIM [JaHHBIM, B KadyeCcTBE
TaKCOHOMHMHM  HEKOTOpPOHl  mpeaMeTHOM  o0nacTH  MOApa3yMmMeBaeT  pEUIeHHe  3aJadu
UCHTUPHUKAIMY U YAAJICHUS y3JI0B PEIIETKH, BOZHUKIINX B pe3yabTaTe IIyMa.


http://www.hse.ru/staff/obiedkov

[TaprHoB AHZiper AHJIipeeBUY

Tembl gna KP:

1.

Pa3zpaboTka maruHoB mist Trac

The development of plug-ins for Trac

UccnenoBanue s3bika Scala

Research of Scala language

HccnenoBanue ontology to access data systems

Research of ontology to access data systems

HccnenoBanue api 3J€KTPOHHBIX OMOINOTEK

Research of digital libraries api

[udposas nmoanuce u ldap cucremsl

Digital signature and ldap system

Pa3pabotka cucremsl cOopa maHHBIX twitter, facebook, linkedin
Developing a system of data collection from twitter, facebook, linkedin
UccnenoBanue cucrembl Apache Spark

Reserach of Apache Spark

Uccnenoranue cucremsr Hadoop

Reserach of Hadoop

HccnenoBanue MS Sharepoint

Reserach of MS Sharepoint


http://www.hse.ru/staff/aparinov

[IbaHBIX Oster CTaHUCJIABOBUY

MpuKnagHas obnactb - MeguMumnHcKas HGopmaTHKa.
http://ami.hse.ru/en/news/96056728.html
http://www.droleg.com/MI

MpumepHble Tembl (HanpaBAeHUA UCCNeA0BaHWUIA):
1. ANropuTmbl CXKaTuaA AaHHbIX ¢ noTepamu (lossy), C KOHTPOANPYEMOI NOrPELLHOCTbIO.

MpumeHeHWe g ANArHOCTMYECKOTO CXKaTUA MeANLMHCKUX N300 parkeHNi

Data compression algorithms with losses (lossy), with controlled accuracy. Application for diagnostic

medical image compression

2. MogenvpoBaHue 1 BblAeNeHNe NOBEPXHOCTEN B 3-MepHbIX 06beMax, B peasibHOM BPEMEHM.
MprumeHeHWe 4NA pacno3HaBaHUA U U3MEPEHMSA ONYXONeN.

Modeling and recovering surfaces in three-dimensional volumes in real time. Application to the

detection and measurement of the tumors

3. ANropuTmbl HEAMHEMHOTO YAANEHMA WYMa U3 2-X U 3-X MepPHbIX M306parkeHuid. MoBblweHne
ONArHOCTMYECKOTO KayecTBa MeANUNHCKUX JaHHbIX

Algorithms for nonlinear noise reduction of 2-D and 3-D images. Improving the quality of medical

diagnostic data

4. YnyyweHue KayecTBa KOMMbIOTEPHbIX TOMOrPaMm (M306parXkeHnin NoayYeHHbIX
npeobpasoBaHMem PagoHa)

Improving the quality of CT images (images obtained by the Radon transform)

CnoxxHo:
HACKO/IbKO BO3MOYHO BOCCTAaHOBUTb 3-MepHoe n30bpakeHne 13 2-mMepHOro PeHTreHOBCKOro CHUMKA®?

5. Cnocobbl BOCCTAaHOBNEHMA 3-MEPHOro U306pasKeHNA U3 2-MEPHOrO PEHTTEHOBCKOIO CHUMKA
Methods of restoring 3-dimensional images from two-dimensional X-ray

Oner CTaHMCNaBOBWM - NpenogaBaTesib MeaMUMHCKOM WKobl Npu FapBapaCcKoM YHUBEPCUTETE U
MOCTOSAHHbIW Y4aCTHUK paboueit rpynnbl MexayHapoaHoro Komuteta DICOM (MHAaycTpranbHbIi
CTaHOapT C034aHUA, XpaHeHUsA, Nepeaaym U BU3yannsaumm MeguLmHCKUX M306parkeHnii U AOKYMEHTOB
obcnenoBaHHbIX MaLMEHTOB).

http://cs.hse.ru/data/2015/05/20/1097298721/HSE.MI.pdf

Pe6poBa Osibra lOpreBHa

Tembl KP u BKP:
Pa3paboTka KOMITBIOTEPHBIX CUCTEM MEIUIIMHCKOW JUATHOCTHKH U TIPOTHO3HPOBAHUS C
NPUMEHCHUEM METO/IOB MallHUHTA TaHHBIX

Development of computer systems for medical diagnosis and prognosis using data mining


http://www.hse.ru/org/persons/44493281
http://ami.hse.ru/en/news/96056728.html
http://www.droleg.com/MI
http://cs.hse.ru/data/2015/05/20/1097298721/HSE.MI.pdf

Ctpok ®énop BnagumupoBuy

Bce TemMbl MOTYT MMETb C/IOXKHOCTb OT KypcoBbIX paboT (co 2 Kypca 6akanaspuata) n
A0 MarnucTepckux aucceprawmi.

1. HanucaHue yTUAUTbI 4NA CPaBHEHUA COA4EPHKMUMOTO 6a3 AaHHbIX
Programming utility for comparison of database contents

2. Data mining u BJ: pazpaboTka u peannsauma MeToa0B8 aHanM3a AaHHbIx 13 b/]
Data mining and database: development and implementation of methods for analyzing the data
from the database

3. CpaBHUTE/bHbIN aHaNN3 PENALMOHHON N OO BEKTHO-OPUEHTUPOBAHHON MoAenel AaHHbIX
Comparative analysis of relational and object-oriented data models

Nntepatypa:

1. CrowDM: the System for Collaborative Platform Data Analysis
D.l. Ignatov, A.Y. Kaminskaya, A.A. Bezzubtseva, E.L. Chernyak, K.N. Blinkin, D.R. Nedumov, O.N.
Chugunova, A.V. Konstantinov, N.S. Romashkin, F.V. Strok, D.Goncharova, R.E. Yavorsky
B KH.: EEML 2012 — Experimental Economics in Machine Learning, 2012. C. 61—71

2. Comparing and analyzing the computational complexity of FCA algorithms A.A. Neznanov, F.V.
Strok
// Proceedings of SAICSIT 2010 - Annual Research Conference of the South African Institute of
Computer Scientist and Information Technologists, South Africa: ACM Press, 2010.

3. Comparing and analyzing the computational complexity of FCA algorithms A.A. Neznanov, F.V.
Strok
// Proceedings of Annual Research Conference of the South African Institute of Computer Scientist
and Information Technologists (SAICSIT 2010), 2010. C. 417—420

4. Consensus issues in dynamics F.V. Strok 2010.

5. OueHKa 1 cpaBHEHWE NPOM3BOANTENILHOCTU a/ITOPUTMOB aHaiM3a GopManbHbIX NOHATMI CTPOK
®.B., HesHaHoB A.A. // lBeHaauaTas HauMoHaAbHaA KOHbEPEHLMA MO UCKYCCTBEHHOMY
WHTENNEKTY C MeXayHapoaHbim ydactem. KMN-2010. Tpyapl KoHdpepeHumn., MockBa:
dusmatnut, 2010.


http://www.hse.ru/org/persons/19127003

YepHak ExkaTepuHa J/leoHn10BHa

O6wue HanpaBneHusa KP u BKP:

1. M3BneueHue BpeMEHHBIX METOK U3 PyCCKOSA3BIYHBIX TEKCTOB
Timestamps extraction from Russian texts
Python + NLTK
2. V3MeHeHne MHEHUS O IPOAYKTE CO BpEMEHEM

Extraction of time changing opinion
Python + NLTK., scraping
3. Tpenas! B mybmukarusx mo CS, NLP

Trend detection in CS or NLP research papers
Python + NLTK
4. Wzpnedenune Metadop U3 HEXYHA0)KECTBEHHBIX TEKCTOB
Extraction of metafora from non fiction
Python + NLTK
5. CpaBHeHHE METOJIOB HepapXUiyecKoi Kinaccuuranmuy Ha naHHBIX YaCa

Comparison of hierarchical classification methods on YaCa data
Python + NLTK + scipy
6. Vcnonp3oBaHUE CTPOKOBBIX CTPYKTYP B 3a/1adax 00pabOTKH U aHAIN3a TCKCTOB

Using string structure for text processing and text mining
JKEJIaHUE ¥ BO3MOYKHOCTh MHOTO MPOTPaMMHUPOBATh

Ans BbinonHeHUs paboT B 061acTy aBToMaTndeckon 06paboTkM TEKCTOB TpebyeTca 3HaHue
a3blka Python (Mnuv roToBHOCTb €ro U3yYuTb) U TOTOBHOCTb paboTaTb C aHI1083bl4HbIMU
UCTOYHMKAMMU.

Tembl KP 1 BKP 2014/15:

1. C6op, 00paboTKa, aHATIN3 U BU3yaIn3aLus BeO-TaHHbBIX
(HOBOCTHBIX MTOTOKOB, Twitter, Bukunenuu, 6J10roB);
2. MeTozs! BeISIBIIEHUS CKPBITHIX TeM (latent topics): 0030p 1 AIKCIIEPUMEHTHI;
3. MeTo/ipl TOCTPOEHUS TAKCOHOMUH (B T.4. 10 JaHHBIM KOHKypca SemEval) 1 BeIsiBiIeHUS
TaKCOHOMHUYECKHX OTHOILIEHUH B TEKCTAX;
4. PazneneHue CIOXKHBIX CJIOB B HEMELIKOM SI3bIKE Ha COCTABIIAIOLINE;
5. O0paboTKa 1 aHaIM3 JAHHBIX KIIMHUYECKUX MCIIBITAHUHN (COBMECTHO C COTPYTHHKAMU JIAOOPAaTOPUH
KJIMHAYECKOH ncuxoioruu u ncuxorepanun Mockosckoro HUU Ilcuxuatpun).
6. [IpoBeaeHMe NpUKIAIHBIX UCcClieoBanni Ha iat@opme SAS (SAS Analytics).


http://www.hse.ru/org/persons/14305157

AxoBneB Buktop Bagumosuu
Tembl KypcoBbIX pabor:

1. TpeHaxep NO PycCKOMY A3bIKY, OCHOBaHHbIN Ha BbIPABHUBAHUN TEKCTOB
Russian Language Trainer based on Strings Alignment

[Ipennaraercst IPUMEHUTH MOAXO, TPATAUIIMOHHO HCIIOJIb3YEeMblil B OMOMH(pOpMATUKE IS
17100a1bHOTO BBIPABHUBAHUS AMUHOKHCIIOTHBIX [1OCIIEI0BATENbHOCTEH, K 3a/1a4e CPAaBHEHUS
TEKCTOB Ha €CTECTBEHHOM (pycCcKoM) si3bike. KoHneunas 1ens - BeO-IpHuiioKeHue,
IIPeIHAa3HAYEHHOE )11 aBTOMATU3UPOBAHHON ITPOBEPKU JUKTAHTOB U BU3YaJIU3aLUH
pe3ysbTatoB. OCOOEHHOCTBIO ATOH 3a7a4u ABISETCA TO, YTO HAOPAHHBIN I10JIb30BATENIEM TEKCT
MOYKET 3HaYMTEIbHO OTJINYATHCS OT 3TAJIOHHOI'0, U TAKMM 00pa3oM HYXKHO YMETb HaXOAUTh B
HeM (3a npuemsieMoe BpeMst paboThl) KaKk 3aMEHbI OTJEJIbHBIX CUMBOJIOB WJIH CJIOB, TaK U
IPOIYCKH, TMO0 HEKOPPEKTHO BCTABJIECHHbIE LIEMIOYKH CUMBOJIOB. PaboTa sBnserca rudbpujom
KaK Hay4HO-HMCCIIE0BATEIbCKOM 1eATENbHOCTH (HY>KHO MCCIIE10BaTh IPUMEHUMOCTbh METO/I0B U
o100paTh HEOOXOIUMBbIE ITAPAMETPBI), TAK U IPOU3BOJICTBEHHOT'O ITPOEKTa (HYKHO HOJIYYUTh
3aKOHUYEHHBIN TPOrPaMMHBII MPOIYKT).

1. Braoenue 6a308bimMu aneopummamu u Memooamu OUHAMULECKO20 NPOSPAMMUPOBAHUSL
2. Ymenue cozoasamse eeb-npunoscenus (Django, u m. 0.)
3. Veepennoe 3nanue JavaScript u CSS

2. JlerkoBecHas cpena pa3paborku s Erlang
Lightweight Erlang Integrated Development Environment

Pa3paboTka 3aKOHYEHHOTI'0 IPOTPAMMHOTO MPOAYKTA - CPEbl pa3pabOTKH JUIs A3bIKa
nporpammupoBanus Erlang ¢ HeBbicokumu, 1o cpaBHeHUIO ¢ JetBrains IDEA, cucreMubIMu
TpeOoBaHusIMU. DyHKIIMOHANIBHBIE TPEOOBAHUS: PEIAKTUPOBAHHUE TEKCTA C MOJCBETKOM
CHHTaKcHca U OIMO0K KoMIuisiiuu; coopka OTP-npoekToB; nomaroelii otiaaguuk. OnbITHAS
AKCIUTyaTals MPOrPpaMMHOIO MTPOEKTa Mperoaraercs B 4-Mo/yie s COPOBOXKACHUS Kypca
"SI3b1KK pa3pabOTKH MPOrpaMMHOT0 obecredeHus", eciu oH OyJ1eT TOTOB K 3TOMY CPOKY.

- Yeepennoe snanue java, ocnoswi pabomsi ¢ maven

- Buanue unu scenanue uzyuumo APl JavaFX

- Kpaiine osrcenamenvro nocewenue Kypca no evioopy "Azviku pazpabomku I10" ons nonumanus
HA3HAYeHUs U cneyuduku papabamul8aemo2o npocpammHo20 npoOyKma


http://www.hse.ru/org/persons/56292816

ABopckuu Poctucias IayapaoBud

B0O3MOKHble TeMbl KYPCOBbIX U BbINMYCKHbIX KBaﬂMd)MKaLI,MOHHbIX pa60T:

CoumanbHble U CEMAHTUYECKUE CETU, aHANU3 NPOPECCUOHANBHDBIX coobLLecTB
[Social and semantic networks, analysis of professional communities]

AHanu3 1 BU3yanmsauma KOMMYHUKaLMoHHoro rpada ana 6aora nan dopyma
Analysis and visualization of the communication graph for a blog or a forum
AHann3 1 BU3yanunsauma AaHHbIX O Hay4YHbIX Ny6MKaUMAX NO AaHHOW Teme
Data analysis and visualization of scientific publications on a given topic

AHanms un BU3yann3aumna neHTbl HoBOCTEM

Analysis and visualization of news feed

Bmayaanaﬂ dHANTNUTUKa ONA arperatopa pa3sHoOpoaHbIX NOCTOAHHO obHoBNAEMbIX
NCTOYHUKOB MHbOPMaLUK

Visual analytics for heterogeneous aggregator of constantly updated sources of
information

Semantic web n ero npMmeHeHue B pasHbiX NPeaMeTHbIX 0baacTax

The Semantic web and its use in different subject areas

CuctemHoe nporpammupoBaHue: TeCTUpoBaHUeE U BepudpuKayua nporpamm
[System Programming. Software testing and verification]

VIHCprMeHTbI CTaTU4eCKOoro aHa/im3a Koaa

Tools for static code analysis

TeCTMpOBaHMe pacnpeaeneHHbIX Nporpamm U CeTeEBLIX MPOTOKO/10B
Testing of distributed programs and network protocols

BepndunKkauma aapa onepaumoHHOM CUCTEMDI

Verification of the operating system kernel

MmuTaunmoHHOe moaenmpoBaHue
[Simulation]

MocTpoeHne moaenu Ana BbIbpaHHOM NpUKAaAHOM 061acTU (MapKeTUHT,
6upkeBas TOprosaa, 6UONOrMYECKME CUCTEMDI, ... ) U €ee aHaNn3

Building a model for the selected application area (marketing, stock trading, biological
systems, ...) and its analysis


http://www.hse.ru/staff/ryavorsky

Tembl KP 1 BKP

L[enapTaMeHT IICHUXOJIOTUH
2015-2016 yuebHblii rop,

CnnCcoK Tem KypcoBbIX paboT 1 BbINMYCKHbIX KBaIMPUKALMOHHDbIX paboT
6aKanaBpoOB M MArMCTPOB HaMpaBAeHUA NOATOTOBKM
"MpuKnagHaa matematmka u tHpopmaTmka"

Ocaguyuit Anekceu EBrenbeBu4
aossadtchi@hse.ru

1. Meroapl HEMHBa3UBHOTO (PYHKIIMOHATHHOTO KAPTUPOBAHUS MO3Ta (KapTHPOBAHHE
JMHAMUKU aKTUBAIIMN U HEMPOHAIBHBIX ceTel). MeTOIMKH pelieHus HEKOPPEKTHO
MOCTaBJICHHBIX 33734

Methods of non-invasive functional brain mapping (local and distal synchronization
dynamics). Techniques for solving the ill-posed problems
2. OwHJaiiH uaeHTU(UKAIINAS CUCTEM B 3aJ1a4ax CO3JaHUsl HeHpOMUOTpadhuIecKux
uHTEpPEICOB /IS YIPABJICHUS UHTEIUICKTYaTIbHBIMH ITPOTE3aMHU
Real-time system identification in neuromyographic interfaces for intelligent control of
prosthetic devices
3. Ilapagurma HeilpooOpaTHOM CBSI3U C TOUKU 3pEHUS TEOPUU O0YUEHHUS C TIOJKPEIIEHUEM.
MaremaTnueckoe MOAECIMPOBAHUE
Neurofeedback as a reinforcement learning process. Computer simulations
4. 3anmaum pacrio3HaBaHus 00pa30B B HHTEpPeicax MO3r-KOMIIBIOTEP
Pattern recogonition in brain-computer interface technology

Vasily Klucharev/Boris Gutkin/ Mario Martinez-Saito

Martinez-Saito Mario <selcotsira@hotmail.com>

MopenupoBaHue BIMSHHS 3dKOHOMHYECKOW KOHKYPEHIIMM Ha NpuHATHE penieHuil. RL u
a/IalITUBHBIE CTPAaTErny eperoBopoB. Moens Ha OCHOBe uccieoBanus fMRI npuHATHS
peLeHnit

Modelling of effect of economic competition on decision making. RL and adaptive bargaining
strategies. Model-based fMRI studies of decision making

Boris Gutkin

bgutkin@hse.ru

HopmaTvBHas paumoHanbHOCTb 3alWThbl rOMeocTasa: MogenvpoBaHue areHToB
A normative rationality of defending homeostasis: agent modelling and simulations

Joseph W. Maclnnes
jmacinnes@hse.ru
Breruncnurensubsie Moenu, Eye tracking u uccnenoBanue 3peHust

Computational models, Eye tracking and vision research

Attention, Computational Modelling and Eye movement (ACME)
Website http://social.hse.ru/psy/acme
https://sites.google.com/site/wjosephmacinnes/



http://www.hse.ru/staff/aossadtchi
mailto:aossadtchi@hse.ru
http://www.hse.ru/en/org/persons/84236477
http://www.hse.ru/en/org/persons/135913473
http://www.hse.ru/en/org/persons/136007601
http://www.hse.ru/en/org/persons/135913473
mailto:bgutkin@hse.ru
http://www.hse.ru/en/staff/jmacinnes
mailto:jmacinnes@hse.ru
http://social.hse.ru/psy/acme
https://sites.google.com/site/wjosephmacinnes/

Tadamasa Sawada
tsawada@hse.ru

1. Ponb B orpaHuyeHus reo1e3nUeCKUMU JTUHUSIMH IS BOCIIPUSITHSI TIOBEPXHOCTU B 3D-ClieHbI
A role of a Geodesics constraint for perceiving a surface in a 3D scene

2. IlpakTuueckue aceKThl TCOPUU OOHAPYKEHHUS CUTHAJIA B TICUXO(PU3NYECKOM SKCIIEPUMEHTE
Practical aspects of signal detection theory in a Psychophysical experiment

Zafer Iscan/Vadim Nikulin
zaferiscan@yahoo.com
AJNTOPUTMBI KJIacCU(UKAITUN

Classification algorithms

Vadim Nikulin
vadim.nikulin@charite.de
Pa3zpaboTka ci1o>XHBIX MHOTOMEPHBIX METOJIUK JJIs aHAJIM3a MHOTOKAHATbHBIX

AIIEKTPOPU3ZNOTIOTHIECKUX JTAaHHBIX
Development of complex multivariate techniques for the analysis of multichannel
electrophysiological data


http://www.hse.ru/en/staff/tsawada
mailto:tsawada@hse.ru
http://www.hse.ru/en/staff/ziscan
http://www.hse.ru/org/persons/113695607
http://www.hse.ru/org/persons/113695607
mailto:vadim.nikulin@charite.de

[Ipe3eHTan My NPOEKTOB JAenapTaMeHTa IICUX0JOTUU
Balaev Vladislav

MpoekT:
MzmepeHne obbema 06NacTH NopaXKeHHa MO3ra No AaHHbIM
ETPYKTYPHOM MarHMTopesoHaHcHo M Tomorpad uu (MPT)
CTpykrypHaa M $yHKUMoHanesHaa MPT

= Fadem: MAaHUPoBaHN & KUPYRTHYE CKUX OMEPALMA, PEgN auuoHHD I
TERANMKM, AMETHOCTHHE 3abone BaHKU I, NAaHW POBaHK & NPKHEME NPENaPpaToE,
ApoBEpHE MX A2 ACTEMA, MCCAE A0BAHNA Mo HEBROMAOTM K, NCHXGOTMKE W T.A.

* Kak:HeWHBE MBHO (He HEHOCA BPed OpraHusmy), CNoMOoLLbY CHABHOMD
MBETHUTHOIO MOAA W PEGMOYMECTOTHOND UMMYNLCE NOAYYEE M HOHTPAOT OT
THaHE i oBNana0WN X PESANY HOH © BOCAPUUMYHE O CTBE S K METHUTHOMY
MoK

= PyHKUWOHAaNeHEA M FT NO3BOMET OTCAEHHUEETE SKTHEALNN YU SCTHOE
MO3TE MO YESANYSHUKD PEEHHUE MEHTY HOAHYE CTEOM OKCHIE HUPOBSHHOT O
W A2 OKCHMTE HUPOBRHHOMO remarnobunia

3agava:
KaptnpoBaHume 1 namepeHmne obbema
obnacTu nopaKeHma

+ 3auem: HeoBxOOMMO BpaYaM ANA
MNAIHUPOBAHKMA ONep ALK u/unm
Helipope adMANTaLMOHHbBIX
npousoyp, MPHMema NeKapcTe | T.0.
InAa nccnegosatensi ana
ONpPesen eHWA 3aBMCHIMOCTH
¥APAKTEPA M CTENEHK 3300NeBaHNA
oT ofnacT M ofbema NopameHA

Kak 310 genastes celiuac

Py Ezinim



mailto:vlad_balaev@mail.ru

Bo3moKHble cnocobbl pelleHmns

+ 1) ABTOMATHYSCHM - +  2)MonyaBToMaTHi KK,
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Koopannamop npoerma: Baaancias bataes: viad_balaevid@mail.ru
LeHTR HEAPO3 K OHO MUK 1 EOTHMTHE HBlX McCa o BsHNA BLI



Gutkin Boris, Lussange Johann

A normative rationality of defending homeostasis: agent
modelling and simulations

Bonis Gutkin, Johann [ussange

HSE Peychology and Group for HMeural Theory, ENMS, Pans,
France

Economic Rationality: Maximize future discounted

rewards
Reinforcement Learning , maximizes reward.

Open issue: Whatis reward? What iz the role of the internal state ?

Prediction errar: o=n+V(s)-0(s,8)

Updating & stim ates: C{.ﬁa 5'1}-:— qq,al }+ oL d




Homeostatic Reinforcement Learning:
Updating values: q.a, a:){— Q:Sh ﬂ.)+ oed

Prediction error: 5=E+q5, a)_ V(Q_])

Reward: r{fy, Ky) = d(Hy) = diHgg)

Define Reward as minimizing
— d{H) = diH, + K

homoestatic deviation: 4

[ s
Drive: ol Ff,) o ZHr: I o|®
\l‘ =1

R temperniue

ki L5 i g
{T:m} LT e

ko Bacaose

Obtaining reward =s Defending homeostasis
Defending Physiological Stability is RATIONAL!

= Any algorithm that maximizes sum of discounted rewards (SDR) also
minimizes the sum of discounted drives (DD, and vice versa,

P H,y 15 the set of all pathheays start at B
H, andend up at H
a1 [ L

SDDL(Hy) = Z At d{Hepr)

£}

=1 m=1

SDRy(Ha) =3 7'ri =3 2"(d(H:) = d{Hs1))

=] = -
X: Food

ir~ < 1, argmin SO0 (Hy ) = argmax SDH L Hy)
pEP(Ha) pEP(Ha)



Project Objective: Explore collective behabior of
homeostatically informed and motivated agents

» Develop agent simulation of at least 2 HEL agents
» Develop simulated environments with dangerous states
» Determine under what conditions agents aveid such states

» Develop simulated environments with highflow ressources

- Detemmine agent-agent interactions under var ous intemal
states of agents

B Explore conditions for cooperative foompetitive behavior

» Methods: agent modeling, machine learning (reinforcement learning
artificial intelegence,

Supervision: lohann Lussange and Boris Gutkin



Joe Maclnnes

https://sites.google.com/site/wjosephmacinnes/

Computational models, Eye
tracking
and vision research

Joe Maclnnes (o MaddHHec)
jracinnes@hse.ru

hittps:/fsites.go ogle, comisite’wiosephmacinnes!
Officer Room 210

Englsh language lab meeting: every second Friday 4pm
Room |14
Friday 28ch 4pm
March 1 4th 4pm

Overview of research

Topics Techniques
Eye Movements and Attention Gaze contingent eye
tracking

it complex visud t bs

Wislal stability Wiual search
(construc tion) (deconstruction) izl zearch

o putat aral
madels (Al


mailto:jmacinnes@hse.ru
https://sites.google.com/site/wjosephmacinnes/

Computational models
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;) . - ot
$ A el Amirnor
P -

+ Meural model of eye movements Fram Shiller, 1995

* Cremte interface that allows easy phcement of machine learning ‘modu les
for each of these components

+ This & a project far multiple students
l. HiC Finterfuce: design a good interfac e o the overall project

2. Arificial hteligence Develop a computer rodel of eve movermnents or one of
the modules

ER Cbjec t oriented theory: develop back ground class structure that allows
intert hangeable Al algorithmns

Similarity measure

» Needleman™unsch
(NW){ 1 970):

= Sequence similarity measurement 10

used in genetics Calculates costto

Convert one sequence into another

(GATGGA -= GGTGTA) ot
» Score etk
s bty
= +| = axact match
¢ -] =nosimilarity

-10



Instructions to saccades

+ Yarbus, | 967

+ Different instructiors
yield different patterns
of saccades

+ Project: develop a way
to apply
M eedlernanunsch
sirnilarity messure to
continuous data like eye
rmovernent attributes

* Thank you!

* Joe Maclnnes ([xo MaklHHec)

jmacinneshse.ru

https://sites.go ogle.com/site wjosephmacinnes/
Office:Room 210

* English language Lab Meetings: every second
Tuesday Spm
Room 14
Tuesday 7th October, 5pm



Ocapuuii Anekcer EBrenbeBuY
MO3F0-KOMI’IbIOTeDHbII7I MHTeD(beVIC N aHanm3 gaHHbIX B HEWHBA3NBHOM HeVIDOMMMD.)KVIHI'e

Brain's anatomy supports
cross-regional communication

*Broadmann areas eriginally discovered based on microstructural features were later
linked to functions

* Exchange of information between various cortica sructures is essentid for our
Enition

We act when cortical
regions talk

=Communication between regions is mediated by neurona zons and

» Exchange of information between various cortica sructures is essentid for our
wEnition


http://www.hse.ru/org/persons/96086377
http://cs.hse.ru/data/2015/05/20/1097298079/Data%20analysis%20in%20time-resolved%20non-invasive%20neuroimaging.pdf

Dynamic Imaging of
Coherent Sources

Sensor space data

|

Cross-spectral matrix
(sensor space)

Inverse
operator, W

Cross-spectral matrix
(source space)




Condition |

Condition 1l

Cross-spectral matrix
(source space)

Cross-spectral matrix
(source space)

Calculzte the ditance between
thetwo marices

Task:Use Log-Euclidean space distance and compare to the
simple Euclidean { Frobenius norm based) distance

A,

The use of Riemanian geometry for detection of coupling between cortical regions from

non-invasive MEG data

Coordinator: Alexei Ossadtchi, Ph.D.

ossadtchi@gmail.com




Sawada Tadamasa

Tadamasa Sawada
Faculty of Psychology
Higher School of Economics

tsawada@hse.ru
v tadamasasawada. com

Interests: 30 visual perception, Psychophysics,
Mathematical /Computational medeling

TS1: Arole of a Geodesics constraint for perceiving a
surface in a 3D scene

TS2: Practical aspects of signal detection theory in a
Psychophysical experiment

TS1: Arole of a Geodesics constraint for
perceiving a surface in a 3D scene

A 3D shape of an object can be well represented by a line drawingwith
polygonal contours. How the brain (the human visual system) recover

3D information from a 2D line drawing? ""'T'
N — -
% —
© 2008 Kokichi Sugihars (Attneave, 1954 \Stevens, 1981

Stevens (1981) conjectured that the visual system uses a constraint
that the contours are geedesies of the surface of the object. However,
hisidea has been examined only under very limited conditions.

Three definitions of Geodesics

(1) Locally the shortest Theylead to the same result

{2} Locally the straightest If asurface istwice-differentiable
{3} Locally the most frontal | (Hilbert & Cohrvossen, 1952; Koenderink, 1990)


mailto:tsawada@hse.ru

TS1: A role of a Geodesics constraint for
perceiving a surface in a 3D scene

Task 1.

Generalizing geodesicsfor a surface that is not C2 everywhere and
comparing them with the perception.

Methods: Mathematical modeling

Note: A part of thisproject was already presented Sawada, Modvis2013).

Task 2.

Developing a computational model that takes the Geodesic constraint

for recovering a 3D shape of an object from its 2D image and observing

how the constraintbiases the recovery. The performance of the model

will be compared with Psychophysical data.

Methods: Computational modeling {and Psychophysical experiments)

Note: The data will be obtained from existing studies or running the
experiments by ourselves

TS2: Practical aspects of signal detection theory
in a Psychophysical experiment

Signal detection theory is a way to measure human performance (d')
withoutresponse biasin a psychophysical experiment.
Ed.rm‘ai

e

“ma’ reglon '

wthh -
FERSORY CONERUUm

False Alarm rale
The theoryis formulated under an idealized assumption that number
of trialsin the experiment is infinite. In this project, we test how the
violation of this assumption affects the measured o and discuss how
the effect can be minimized.
Methads: Mathematical and Computational modeling

tsawada@hse.ru
www.tadamasasawada.com
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