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AHHOTALIUS

[Ilopc B.C. Metoauka nojac4yéra KOJIMYECTBA JIFOJIEH B TOJINE TIPU MTOMOIITU
HelpoHHBIX ceTeit / Munck: BI'Y, 2021

B pabore uccrneayrorcs pa3iaudHblE METOAbl MAallMHHOTO OOy4YeHHUs s
rnojcyera Jwoaeu B Toumne. [Ipemmaraercss Mmeron noacué€ra KOJIM4YeCcTBa JIIOICH B
TOJIIE C TIOMOIIBIO  OBICTPOOOyUAIOIICHCS MOJIEIM HEUPOHHOW CETH.
[Ipencrapnsercs HaboOp MAaHHBIX i1 €€ OBICTpOro OOydYEeHHS, a TaKxKe
npejJiaraenia MeTosi o0padboTku n3o0paxeHuid Habopa JaHHBIX JJisi 00yUYeHUs
MPEICTABICHHON MOJEIH.

AHATALBISA

[Muopc B.C. Meronpika maaiiky KOJbKACIl JIIOA3€H Yy HATOYIE TMpHI
nanamMose HelpoHHbIX ceTtak / Minck: BJ1Y, 2021

Y mparpl gaciaemyromia pPO3HBIS METalIbl MalllblHHAra HaBYYaHHS IS
MajyTiKy JIroA3en y Haroyme. [Ipamanyera Metaa naiiiKy KOJIbKacIll JIFOI3eH y
HaTOyme 3 JamamMoraid Majdaii HeWpoHaBall CeTKI 3 KapOTKIM TIpPMiHAM
HaBy4aHHs. [Ipamanyera HaOOp Haa3eHBIX OIS sie¢ XyTKara HaBY4YaHHs, a
Takcama TIpalaHyela MeTaa amnpamoyKi MalroHKay Ha0opy Mam3eHbIX IS
HaBYYaHHs MPaJCTayJIeHald MaJdIi.

ANNOTATION
Shchors V.S. Crowd counting using neural networks / Minsk: BSU, 2021

The paper explores various machine learning methods for crowd counting.
A crowd counting method using a fast learning neural network model is
proposed. A dataset for its fast training is presented, as well as a method for
processing images of a dataset for training the presented model.



PE®EPAT

Hunmomuass pabora, 44 crpanunbsl, 11 pucyHkoB, 2 Tabmuiel, 11
MCTOYHUKOB.

Kmouesbie ciaoa: IIOJCUET KOJIMUECTBA JIIOAEM B TOJIIIE,
MAILIMHHOE OBYYEHUE, HEUPOHHBIE CETU, KAPTA IJIOTHOCTH

OO0BbeKT uccJIe0BaHMSA: MACCOBBIC CKOTVICHHS JIIOJICH.

Heab padoThI: KccieI0BaHUE PA3IMUHBIX METOAOB MAIITMHHOIO 00y4YeHUs
JUTSL TIOJICYETA JIFO/ICH B TOJMe, pa3paboTKa alropuTMa MojAcyYeTa JIFO/EeH B TOJITIS
Ha OCHOBE aHaJIU3a U300paKeHU .

MCTOIILI HCCJIeA0BaHUsA: MCTOAbI MAallTMHHOT'O O6y'-I€HI/I5I.

Pe3yabTar: ucciaenoBaHbl pa3IMYHbIE METOJBI MAIIMHHOTO OOYyYEHHUS IS
nojicuera Jirofed B tonme. Pa3paboran meron mojcyéra KOJIMYECTBA JIIONCH B
TONNE C TOMOMIbI0 OBICTPOOOYYAIOMIEHCS MONIEIN HEHPOHHOW CeTH.
[ToarotroBnen HaOOp JaHHBIX AJis €€ ObICTPOro 0O0y4YeHHs, a TaKXKe pa3paboTaH
MeTon  oOpa®oTku  um300pakeHWid HaOopa  JaHHBIX uid  OOy4yeHUs
MPEICTABICHHON MOJEIIH.

Oobs1acTh MpUMEHEHUS: aBTOMATUYECKUM MOACYET KOJUYECTBA JIIOJIEH B
TOJITIE HA N300PAKEHUU.



PO®EPAT
Hpimomuas npana, 44 craponki, 11 mamronkay, 2 Ta6minsl, 11 KpbIHiL.

Karouaspisi ciaossl: [TAJIJIIK KOJBKACII JIFOA3EN V HATOVIIE,
MAIIBIHHAE HABYYAHHE, HEWPOHHBII CETKI, MAIIA
TJIOTHOCLII

AO0'eKT 1aciieaBaHHA: MacaBbld HATOYIIbI JIIO3EH.

MbTa paGoThl: BEIByUSHHE 1 Jlaciie/JaBaHHE PO3HBIX METajay MalllbIHHAra
HaBYYaHHS JJIs MAJUTIKy JIFO[3€M y HaTOyIIe, pachpalioyka aarapbIiTMy HaliKy
JIIO/3€M Yy HAaTOYTIe Ha aCHOBE aHaJli3y Bijaphicay.

MeTaI[LI AacjeaaBaHHsA: MCTaJAbl MalllbIHHAIra HaBy4YaHH.

Beinik: pacienaBaHblsi PO3HBISI METaibl MallblHHAra HaBYYaHHS I
naajiky Jroj3ei y Haroymne. PacnpanaBanbl MeTas MauliKy KOJbKACL JIIOA3EH y
HaToy1e 3 Janamorai MaadJii HelpoHaBail CEeTKi 3 XyTKIM T3PMiHAM HaBy4YaHHS.
[TagpsixTaBanbel HA0OP NaA3€HBIX AJIA sie HAByYaHHs, a TAKCaMa pacrpalaBaHbl
MeTaJ anpanoyki MaidroHKay HaObopy JaA3eHBIX ISl HaByYyaHHS MpajcTayieHan
MaaddI.

BoOsacup npbIMAHEHHSI: ayTaMmaTblyHbl TAJJIIK KOJBKACIl JIIOI3EH Yy
HAaTOYTI€ HA MAJIFOHKY.



ABSTRACT
Diploma thesis, 44 pages, 11 pictures, 2 tables, 11 sources.

Keywords: CROWD COUNTING, MACHINE LEARNING, NEURAL
NETWORKS, DENSITY MAP

Object of research: mass gatherings of people.

Objective: study and research various crowd counting methods based on
machine learning, develop a crowd counting algorithm based on image analysis.

Methods of research: different machine learning methods.

The result: various crowd counting methods based on machine learning
have been explored. A crowd counting method based on a fast learning neural
network model has been developed. A dataset for model learning has been
prepared, and a data augmentation method for the dataset has been developed.

The scope: automatic crowd counting using images.



