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JlabopaTopus anropuTMOB 1 TEXHOMNOMMIN aHanK3a CeTEBbIX CTPYKTYP

NONYYEHHBIE PE3YNbTATbI (1)

[TounbnmxeHHbIN nouck brimkaniiero coceaa

MeToa MakcumanbHOro npasaonogooHoro nepedbopa
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« Savchenko A.V. Maximum-Likelihood Approximate Nearest Neighbor Method in Real-time Image Recognition // Pattern Recognition. — 2017. - Vol. 61 . — pp.
459-4609.

« Savchenko A.V. Clustering and maximum likelihood search for efficient statistical classification with medium-sized databases // Optimization Letters.— 2017.— Vol.
11(2).— P. 329-341

« Savchenko A.V. Deep neural networks and maximum likelihood search for approximate nearest neighbor in video-based image recognition, Optical Memory and
Neural Networks (Information Optics), 2017, vol. 26, no. 2, pp. 129-136

« Savchenko A.V. Deep Convolutional Neural Networks and Maximum-Likelihood Principle in Approximate Nearest Neighbor Search. In: Alexandre L., Salvador
Sanchez J., Rodrigues J. (eds) Iberian Conference on Pattern Recognition and Image Analysis. IbPRIA 2017. Lecture Notes in Computer Science, vol 10255, pp.
42-49. Springer, Cham (2017)

« (CaByeHko A.B. MeTon makcumanbsHoO npaeaonogobHoro nepebopa B 3agade Knaccuukaumm KyCo4Ho-0aHOPOAHbIX 00BEKTOB // ABTOMATHKA U TefleMexaHuKa.—
2016.— Ne 3.— C. 99-108
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NONYYEHHbIE PE3YNbTAThI (2)

MeToa nocneaoBaTeNnbHbIX TePHAPHbLIX PeLleHNN

Query object X
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Classifier fusion (18)
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« Savchenko, A.V. Fast multi-class recognition of piecewise regular objects based on sequential three-way decisions and granular computing // Knowledge-Based
Systems.— 2016.— Vol. 91.— P. 250-260

« Savchenko A.V. Sequential Three-Way Decisions in Efficient Classification of Piecewise Stationary Speech Signals. In: Polkowski L. et al. (eds) Rough Sets.
IJCRS 2017. Lecture Notes in Computer Science/LNAI, vol 10314, pp. 264-277. Springer, Cham (2017)

» Savchenko A.V. Granular Computing and Sequential Analysis of Deep Embeddings in Fast Still-to-Video Face Recognition, Proceedings of IEEE 12th
International Symoosium on Aoblied Combutational Intelliaence and Informatics (SACI| 2018) oo 515-520 2018
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[NEPCMEKTUBbI

[TocnepoBatenbHbIM @aHann3 1 CBEPTOYHbLIE HENPOHHbIE CETY
1. MeTop bnuxaunwero cocena v BeKTopbI NpusHakoB (embeddings)

POS(c) = {x e X |(c = e (x) & (vim ”‘f(x) < 51/*(1')) }

NEG(c) = {x e X

{x - X (ﬂ;f;;f)") < 51/*@) & (3¢ ”c;igf)’” < 51/*@)) }

2. NocnepoBarenbHada knaccudpukaumusa (linear svm) BbIXo[0B NPOMEXYTOYHbIX CMOEB

3. CoBmecTtHas pabota ¢ CokonoBou A.
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PACINNO3HABAHWUE OBPA30B [1PH
HAITMYN MANOIO HYUACIIA STAJIOHOB
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[NTONTYHYEHHbIE PE3YJIbTATDI

Moaudmkauua metoga bnvkanilero cocega

MeToa MakcumanbHOro npaBaonoAooHbIX pacCTOAHUM R
()* = arg min Z(pc (r) °
¢* = arg max log f (p(x,xl ),...,p(x,xR)|WC ) &1,...C} ral

{l1.....C}

5

—

0. (N =(px.x)-p.. ) /p..

« Savchenko A.V., Belova N.S. Unconstrained Face Identification Using Maximum Likelihood of Distances Between Deep Off-the-shelf Features, Expert Systems
With Applications 108C (2018) pp. 170-182

« Savchenko A.V., Belova N.S., Savchenko L.V. Fuzzy Analysis and Deep Convolution Neural Networks in Still-to-video Recognition, Optical Memory and Neural
Networks (Information Optics), 2018, vol. 27, no. 1, pp. 23-31

« Savchenko A.V., Belova N.S. Statistical testing of segment homogeneity in classification of piecewise-regular objects // International Journal of Applied
Mathematics and Computer Science.— 2015.— Vol. 25, Ne4 - P. 915-925.

« (CaByeHko A.B. MeToq makcumansHO npaeaonoaodHbIX paccornacoBaHni B 3agade pacrno3HaBaHus n3obpaxeHuin Ha OCHOBE riyboKMX HEMPOHHbIX ceTen //
KomnbtoTepHas ontuka.— 2017. — T.41, Ne3.— C.422-430.
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TEKYLWUE PE3YJIbTATDI

Moandukaums BepossTHOCTHOM HempoHHou ceTn (BHC)

OueHku Map3eHa B BHC [poeKUNOHHbIE OLIEHKM

o« g Oy b= 73 3 b

| | ;R(c) o Fr.a beal, )= %;)‘E:DJ.(;J - xr,d(c))

f(x\Wc ) T ;K (x,x,(c)) c—* = Caer 1,..iXC}d_2= llogj =2_J Wi 4(0) i (xg)
W@ = Ij(gc:exp(ymj;d ©)

« (CaByeHko A.B. TpuroHomeTpuyeckas cnuctema yHKLNA B NPOEKLIMOHHBIX OLIEHKaX MIOTHOCTN BEPOSATHOCTY HENPOCETEBLIX MPWU3HAKOB N300paxeHui //
KomnbtotepHas ontuka. — 2018. — T. 42, No 1. — C. 149-158

« Savchenko A.V. Efficient Statistical Face Recognition Using Trigonometric Series and CNN Features, Proceedings of IEEE 23th International Conference on
Pattern Recognition (ICPR 2018), pp. 3262-3267, 2018
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MPUKNAOHBIE 3A0AYN AHANU3A
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NONYYEHHBIE PE3YNbTATbI (1)

Pacno3HaBaHWe nona n Bo3pacTa Ha BUOEO

Arperauma pewleHus gnAa Kaxaoro kagpa Ha ocHoBe Teopuu demnctepa-lLadepa

p1! =% P(I]X) |
N; xeo, Oosepue (belief) Nemncrepa
( L 2\~
T o, J(1-2,0) L+ [IZ (pT; - P (IIX(t)))]
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« Kharchevnikova A.S., Savchenko A.V. Neural Networks in Video-Based Age and Gender Recognition on Mobile Platforms, Optical Memory and Neural Networks
(Information Optics), 2018, vol. 27, no. 4, pp. 246-259

« Kharchevnikova A.S., Savchenko A. V. Video-based age and gender recognition in mobile applications, Proceedings of the International Conference on

nformation Technology and Nanotechnology (ITNT). Session Image Processing and Earth Remote Sensing, 2018, CEUR-WS, vol. 2210, pp. 227-235.

 Kharchevnikova A.S., Savchenko A.V. (2018) The Video-Based Age and Gender Recognition with Convolution Neural Networks. In: Kalyagin V., Pardalos P.,
Prokopyev O., Utkina I. (eds) Computational Aspects and Applications in Large-Scale Networks. NET 2016. Springer Proceedings in Mathematics & Statistics, vol

247, pp. 37-46. Springer, Cham
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NONYYEHHBIE PE3YNbTAThI (2)

Knacrtepusauns BuaeodaHHbIX

CoBmecTHO ¢ CokonoBou A.

* [lccnenoBaHbl cnocobbl arperaLy BEKTOPOB NPN3HaKoB Kaxaoro kaapa
* [lpoaHanu3npoBaHbl pe3yrnbTaThbl Pa3nnM4yHbIX METOAO0B KnacTtepu3auuu (B T.4. Rank-order, dominant sets)

1N Manoro Konn4yecTBa TPekoB OOMbLLOMO Yncna noaen

« Sokolova A.D., Kharchevnikova A.S., Savchenko A.V. (2018) Organizing Multimedia Data in Video Surveillance Systems Based on Face Verification with
Convolutional Neural Networks. In: van der Aalst W. et al. (eds) Analysis of Images, Social Networks and Texts. AIST 2017. Lecture Notes in Computer Science,
vol 10716, pp 223-230. Springer, Cham

« Sokolova A.D., Savchenko A.V. (2018) Cluster Analysis of Facial Video Data in Video Surveillance Systems Using Deep Learning. In: Kalyagin V., Pardalos P.,
Prokopyev O., Utkina I. (eds) Computational Aspects and Applications in Large-Scale Networks. NET 2016. Springer Proceedings in Mathematics & Statistics, vol
247, pp. 113-120. Springer, Cham

« Sokolova A.D., Savchenko A. V. Data organization in video surveillance systems using deep learning, Proceedings of the International Conference on Information
Technology and Nanotechnology (ITNT). Session Image Processing and Earth Remote Sensing, 2018, CEUR-WS, vol. 2210, pp. 243-250



JlabopaTopus anropuTMOB 1 TEXHOMNOMMIN aHanK3a CeTEBbIX CTPYKTYP

NONYYEHHBIE PE3YNbTATbI (3)

Pacno3HaBaHue amouui rpynn nrogen

CoBmecTHO ¢ PaccaguHbim A.
* AHCambrb HEMPOHHBIX ceTeun Ang y4actug B koHkypce EmotiW

* [loBbllLEHNE 3PIEKTUBHOCTM 3a CYET NPUMEHEHNS NPOCTbLIX CETEN, NPeaodbyYeHHbIX Ha pacrno3HaBaHue
aMoLun anga nuu manoro pasmepa (64x64)

« Rassadin A., Gruzdev A., Savchenko A. Group-Level Emotion Recognition using Transfer Learning from Face Identification. In Proceedings of 19th ACM

International Conference on Multimodal Interaction (ICMI'17). ACM, 2017. P. 544-548
« Tarasov A.V., Savchenko A.V. (2018) Emotion Recognition of a Group of People in Video Analytics Using Deep Oft-the-Shelf Image Embeddings. In: van der

Aalst W. et al. (eds) Analysis of Images, Social Networks and Texts. AIST 2018. Lecture Notes in Computer Science, vol 11179, pp 191-198. Springer, Cham
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[NEPCMEKTUBbI

CoBmecTHO ¢ PaccaauHbim A.

 PacnosHaBaHue nuL Ha BUAEO C YaCTUYHbIM NMPUBEYEHNEM YUUTENS
 PacnosHaBaHue cLeH Ha hoTorpadusix Ha OCHOBE KOMUTETA KNacCdUKaTOpPOB U AETEKTOPOB 0OHEKTOB

CoBMecTHO ¢ 'peynxuHbim WU.

* AHanus npeanoyTeHnn nonb3oBaTens no goTo 1 BUAeo Ha MOOUIILHOM YCTPOWUCTBE Ha OCHOBE
HEMPOCETEBbIX JETEKTOPOB 00BHEKTOB Ha M300paXKeHMsAX

CoBmecTHO ¢ [lemo4ykuHbIM K.

* HelipoceTteBas arperawst BEKTOPOB Npu3HaKoB B Habope 1300paxeHuin Npu NoCTPOEHNN
PEeKoMeHJaTesbHbIX CUCTEM
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C)XATUE HEUPOHHbIX CETEW
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[NTONTYHYEHHbIE PE3YJIbTATDI

CoBmecTHO ¢ PaccaauHbim A.
» CXaTue CBepPTOYHbIX CETEN MPU pacrno3HaBaHNN 3MOLNNA

CoBmecTHO ¢ 'payeBbiM A. u UrbaTtoBbim [. (HUY BLUS, MockBa)

» CXaTue pekyppeHTHbIX HEMPOHHbIX CETEN AN S3bIKOBOrO MOAENUPOBAHUS: MaTPUYHbIE Pa3noXeHus (B
TOM yucne tensor-train) peKyppeHTHbIX CMOEB W BbIXOAHOMO NMOMHOCBA3HOIO CroA

« Rassadin A. G., Savchenko A. V. Compressing deep convolutional neural networks in visual emotion recognition, Proceedings of the International Conference on
Information Technology and Nanotechnology (ITNT). Session Image Processing, Geoinformation Technology and Information Security Image Processing
(IPGTIS), 2017, CEUR-WS, vol. 1901, pp. 207-213.

« Rassadin A. G., Savchenko A. V. Deep neural networks performance optimization in image recognition, Proceedings of the 3 International Conference on
Information Technologies and Nanotechnologies (ITNT), 2017, pp. 649-654.

» Grachev A.M., Ignatov D.I., Savchenko A.V. (2017) Neural Networks Compression for Language Modeling. In: Shankar B., Ghosh K., Mandal D., Ray S., Zhang
D., Pal S. (eds) Pattern Recognition and Machine Intelligence. PReMI 2017. Lecture Notes in Computer Science, vol 10597, pp 351-357. Springer, Cham
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[NEPCMEKTUBbI

PaccaguH A., lonoBa A.

 CTpYKTYpHOE CXaTue HEMPOHHbIX CETE AN NOBbILEHNUS BbIYUCIINTENBHON 3PDEKTUBHOCTM anropuTMa
pacno3HaBaHWs
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OBPABOTKA PEHEBbIX CUTHAJIOB
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[NTONTYHYEHHbIE PE3YJIbTATDI

Pacno3HaBaHue KoMaHza B cMcTeMax roniocoBoro yrnpaBIlieHUA

Arperauus pelueHus gns Kaxaporo hpenma c npeacrtaBneHneM 3TanoHHbIX )oHeM B
BMAe HeYeTKOro MHOXecTBa

RSV ) eXp(—ﬂPKL(X(t), X: ))pr
u(xr\X(t)) = P(xr\X(t)) = § exp(_lpﬂ(x(t)’ x’,'; ))pk y(r,t) =ty (1) ( x: ) ,u(x:\x(t)).
o J,
ﬂi(x:) ) Rexp(—ApKL(xi ,xr))Pr U, (x: ) =] - j1_=[1 (1 - P(X: X; j ))

* %
kz lexp(—ApKL(xi ,xk))pk

« Savchenko A.V. Sequential Three-Way Decisions in Efficient Classification of Piecewise Stationary Speech Signals. In: Polkowski L. et al. (eds) Rough Sets.
IJCRS 2017. Lecture Notes in Computer Science/LNAI, vol 10314, pp. 264-277. Springer, Cham (2017)

« Savchenko V.V., Savchenko A.V. Information-theoretic analysis of efficiency of the phonetic encoding—decoding method in automatic speech recognition //
Journal of Communications Technology and Electronics, 2016, Vol. 61, No. 4, pp. 430-435

« Savchenko A.V., Savchenko L.V. Towards the creation of reliable voice control system based on a fuzzy approach // Pattern Recognition Letters.— 2015.— Vol.
65.— P. 145-151.

« Savchenko A.V., Khokhlova Ya.l. About Neural-Network Algorithms Application in Viseme Classification Problem With Face Video in Audiovisual Speech
Recognition Systems, Optical Memory and Neural Networks (Information Optics), 2014, vol. 23, no. 1, pp. 34-42
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[NEPCMEKTUBbI

* Moaumpukauma anropuTMoB pacrno3HaBaHWSa Ha OCHOBE «HOpManu3oBaHHbIX» (gain-normalized) mep
bnunsocTtu

d'(f, )2 min d(f,\F)

A=0

CoBmecTHO ¢ CokonoBbIM A.

 PacnosHaBaHne peyn ¢ NpeaMeTHO-OPUEHTUPOBAHHBLIM CTIOBAPEM Ha OCHOBE rMyDOOKMX HEVPOHHbBIX CETEW
 Pacno3HaBaHue aTpubyToB (Mos1, BO3pACT) ANKTOPA MO BUAEO U BbIDOP COOTBETCTBYIOLLEN aKyCTUYECKOW
MOJENW AN AanbHeWLWero pacno3HaBaHus peyn

« Sokolov A., Savchenko A.V. Voice command recognition in intelligent systems using deep neural networks, Proceedings of IEEE 1 7th World Symposium on
Applied Machine Intelligence and Informatics (SAMI 2019), pp. 113-116, 2019
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3AKITIOYEHUE
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NCCIIEQOBATEJIbCKUE NMPOEKTDI

Ml Hay4Hble KOHTaKTb!

1. Visual Preference Prediction on Visual Data

 Hukonenko C.W., pykoBogutens nabopatopum nckyccteeHHoro uHtennekra NOMM PAH-Samsung
* MsacHukos E.B., goueHT kadpeapb! reonHdopmaTikm 1 MHpopMaumoHHo besonacHoctn CamapcKoro HaumoHanbHOro MCCneaoBaTenbCKOro YyHMBEPCUTETA

 KysHeuos A.B., ooueHT kadeapb! reoMHopmaTik 1 nHopmaLmoHHon B6eszonacHocTn CamapCKoro HaunoHanbLHOro 1CCneaoBaTeNbCKOro YHUBEPCUTETA
« Makapos WU.A., cT. npen. HAY BLU3 (Mocksa)

2. HYI «AHanu3 MynbTUMeAUNHbIX AaHHbIX NONb30BaTeNen MOOUNMbHbLIX YCTPOUCTBY

« Manadees A.1O., gpoueHt HAY BLIS-HH
« Hawwuwm acnupaHTel 1 ctygeHTsl: Cokonos A., ['peunxuH W., Cokonosa A., XapyeBHukoBsa A., [leMoykuH K., ...

3. 'paHT lNpe3unpenta 2017-2018

* rHatoB [1.W., goueHT genaprameHTa aHanuaa daHHbIX U uckyccteeHHoro uHtennekta HAY BLUS (Mockea)
» [paves A.M., uccnegosarens B Samsung R&D
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[NEPCMEKTUBbI N NPOBJIEMbI

CTpemuTensHoe BHeApPEHUe TexHonorumn Al

+ [MoTpeOHOCTL NPOMBILLNEHHbIX KOMMNAHUWA B Kagpax:
* HoBble MHAYCTpUanbHbIe NapTHEPBDI
* HOBbI€ NPOEKTbI

- MMoTeHuManbHbIe UCNONHUTENN (COTPYAHUKU/CTYAEHTbI) MPOBOAAT aKTUBHbIE
nccrnenosaHus He oonee 1-2 net



HALUAORANBHBIY ACCNENOBATENBCKAR
YHUBFPCUTET



