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Tapac KOBBACHIOK «IlpoekTyBaHHsi Ta po3poOJEHHS IHTENEKTyalbHOI
CUCTEeMH pO3MMI3HABAHHA YYaCHHKIB €BAaKyalllMHUX TOTOKIB PI3HUX TPyl
MoOimpHOCTI». JummomHa poboTa 3a creuianbHicTiO 122 “Komm’toTepni Hayku”
CKJIaJIa€ThCsI 3 TEKCTOBOT YACTUHH, 110 MICTUTH 3 po3aiiu, 59 c., 26 puc., 13 mxeper.

O0’eKT 10CTiTAKeHHS — 3aC00M Ta METOIM PO3ITI3HABAHHS YUYACHUKIB €BaKyallii
HAa OCHOBI IITYYHUX HEHPOHHUX MEPEXK.

IIpeamer nociaigkeHHsi — apxiTekTypa 1HGOPMAIIMHOI CHUCTEMU IS
3MIMCHEHHS HeWpoMepekeBoi Kiacu@ikalli y4YaCHUKIB €Bakyallli 3a TpylaMu
MOOUIBHOCTI.

MeTorw MaricTepchbkoi KBali(iKaliiHOI pOOOTH € JIOCHIIKEHHS HasBHHUX
3acO00IB Ta 1HCTPYMEHTIB HEUPOMEPEKEBOrO BiJCOJIETEKTYBaHHS Ta Kiacudikarlii
PYXOMHX 00’ €KTIB Ta po3po0Ka Ha OCHOBI ITUX JIOCIKEHDb 1HTEJIICKTYyaIbHOT CHCTEMHU
pO3MI3HaBaHHS YYaCHHUKIB €BaKyal[liHUX MOTOKIB PI3HUX IPYI MOOUIBHOCTI.

[IpoBeneHuii 3aranbHUIl aHaNi3 IepeBar 1 HEIONIKIB PI3HUX apXITEKTyp
MITYYHUX HEUPOHHUX MEPEXK MOKa3aB, M0 ONTUMAIBHUM PIIICHHSM JJISI BUPIIIEHHS
NOCTABJICHUX 3aBJaHb € 3aCTOCYBAHHA 3TOPTKOBUX HEMPOHHMX MeEpex s
BU3HAUYCHHS YUYACHMKIB €BaKyallii Ha KaJpax.

Du3zHaueHo apXITeKTypy MOJIeI JJis po3Ii3HABaHHs Ta Kiiacudikallli y4acCHUKIB
eBaKyallii 3a rpynaMu MOOUIBHOCTI Ha KajJpaxX 13 KaMep BiJI€OCIOCTEPEKEHHS.
HopwmanizoBane 300paxkeHHs po3mipoMm 224x224 mikcens Mae MoJaBaTHCS Ha BXIiJ
HEHpoMepexi, siIKka CKIANAEThCs 13 2 3ropTKOBUX wapiB (siapo 3x3), IBOX MIapiB
cyOaucKpeTu3ailii, ABOX MPUXOBAHUX IIAPiB MOBHO3B s3HUX (512 s 128 HeipoHiB 3
dbynkuiero aktuBaiii ReLU BiamoBigHO) Ta OMHOTO BUXIAHOTO KJacH(DiKaIiifHOTO
MOBHO3B A3aHOTO IMIapy, IO CKJIAAadThes 13 4 HEUPOHIB 13 (DYHKIIEI aKTHBAIi
Softmax (kokeH 13 HEWPOHIB BHUXIAHOrO IIAPY BIJAMOBIJAE 3a TMEBHY TIpyIy
MOOITFHOCTI yYaCHUKA €BaKyallii.

Cucremy peamizoBaHo 13 BukopuctanHsMm Google Colab. Cucrema
MPOJIEMOHCTPYBaJia 3aJ0BIJIbLHY TOYHICTh PO3Mi3HABaHHS TECTOBOI BUOIPKH 1 MOXKE
BUKOPUCTOBYBATUCS MiJ Yac MPOBEACHHS HAyKOBHUX JIOCHIIIKEHb, 110 CTOCYIOTHCA

JOCTIIKEHHS 3aKOHOMIPHOCTEH PyXy €BaKyalliHUX MMOTOKIB.



B nonmaneimomy cuctema Moxke OyTH YIOCKOHAJICHA 13 MOKIIUBICTIO BU3HAYCHHS
MIBUIKOCTI PyXy YYaCHHUKIB €BaKyallii 3a JaHUMH KaMep BiJIEOCTIOCTEPEKCHHSI.

EBAKYAIlISA, MAIHIMHHE HABYAHHS, TI'PYIIM MOBUIBHOCTI,
3I'OPTKOBA HEMPOHHA MEPEXA, [TOXEXHA BE3IIEKA,
KITACUDIKALIA, PO3IIIBHABAHHA 30bPAKEHD.



ABSTRACT

Taras KOVBASNYUK "Design and development of an intelligent system for
recognizing participants in evacuation flows of different mobility groups.” Diploma
thesis in specialty 122 "Computer science" consists of a text part containing 3 chapters,
59 pages, 26 figures, 13 references.

The object of the research is means and methods of recognition of evacuation
participants based on artificial neural networks.

The subject of the study is the architecture of the information system for the
implementation of neural network classification of evacuation participants by mobility
groups.

The purpose of the master's qualification work is to study the available means
and tools of neural network video detection and classification of moving objects and,
based on these studies, to develop an intelligent system for recognizing participants in
evacuation flows of various mobility groups.

A general analysis of the advantages and disadvantages of various architectures
of artificial neural networks showed that the optimal solution for solving the tasks is
the use of convolutional neural networks to determine the participants of the evacuation
on the frames.

The architecture of the model for recognition and classification of evacuation
participants by mobility groups on footage from video surveillance cameras is defined.
A normalized image with a size of 224x224 pixels should be fed to the input of the
neural network, which consists of 2 convolutional layers (3x3 kernel), two subsampling
layers, two fully connected hidden layers (512 s 128 neurons with the ReL U activation
function, respectively) and one output classification fully connected a layer consisting
of 4 neurons with the Softmax activation function (each of the neurons of the output
layer is responsible for a certain mobility group of the evacuation participant.

The system was implemented using Google Colab. The system demonstrated
satisfactory recognition accuracy of the test sample and can be used during scientific

research related to the study of patterns of movement of evacuation flows.



In the future, the system can be improved with the possibility of determining the
speed of movement of the evacuation participants based on the data of video
surveillance cameras.

EVACUATION, MACHINE LEARNING, MOBILITY GROUPS,
CONVOLUTIONAL NEURAL NETWORK, FIRE SAFETY, CLASSIFICATION,
IMAGE RECOGNITION.
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BUCHOBKH

VY numiomHi poOOTI po3B’A3aHO aKTyalbHy 3anady I[IpoekTyBaHHS Ta
pPO3pOOIEHHS IHTEIEKTYadbHOI CHUCTEMH pO3Mi3HaBaHHS YYaCHUKIB €BaKyallliHUX
MOTOKIB PI3HUX TPYI MOOLTFHOCTI, 30KpeMa!

1. [IpoBeneHuii 3arajibHUN aHadi3 TepeBar 1 HEAOJIKIB PI3HUX apXITEKTYyp
MTYYHUX HEUPOHHUX MEPEXK MOKa3aB, M0 ONTHMAIBHUM PIIICHHSAM JJISI BUPIIECHHS
MOCTABJICHUX 3aBJaHb € 3aCTOCYBaHHS 3TOPTKOBUX HEHPOHHUX MEpEexX s
BU3HAYCHHS YUYAaCHUKIB €BaKyallii Ha Kajpax. 3ropTKOBI HEUPOHHI MEPEXi BOJIOIINIOTH
XapaKTepU3yThCs MEHIIIOKO KIJIBKICTIO €JIEMEHTIB, 110 HABYAIOTHCS, Y MOPIBHIHHSA 3
OaraTolapoBUMHU MEPUENTPOHAMH 1 JEMOHCTPYIOTh BUIIY TOYHICTh y MOPIBHSHHI 3
IHIMMMH ~ apXiTeKTypaMH  3a  paxyHOK  4YepryBaHHS  3TOPTKOBUX  Ta
cyoauckpeTusamiiiux mapiB. OCKUIbKH KIHIIEBOIO 33J1auel0 poOOTH € KiIacHubiKaIlis
BUSIBJICHMX Ha 300paKCHHSIX YYacCHUKIB eBakyallii 3a 4 rpymnamMmd MOOLIBHOCTI,
HEOOX1THO oOpaTH TakKy apXiTEeKTypy, HpH SKId pe3ynbTar poOOTH 3rOPTKOBOI
HEHWPOHHOI Mepexi Oy/ie TTo1aBaTHCs Ha BX1J 0araTomapoBOro NepienTpoHa, sikui, B
CBOIO Uepry, Oyjae po3B’sA3yBaTu 3a1aqy KiacudikariiZ2. JlocmimkeHo apXiTeKTypy Ta
HUISIXHM PO3POOKH CyYaCHUX CHCTEM BIJICOAHATITUKH Ta 1HTEIEKTYaJlbHUX CHCTEM
YOpaBIIHHS  €BaKyalli€lo, a  TakoX  IHCTPYMEHTH  HEHPOMEpEKEBOTO
BIJICOJICTEKTYBaHHsI OO €KTIB Ta BHU3HAUEHHS MapaMeTpiB pPyXy LHUX OO €KTIB.
BcranoBneno, 1o HalOUIbIN MEPCHEKTUBHUM Y I[bOMY BHIIAJIKy € BUKOPHUCTAHHS
3TOPTKOBUX IITyYHUX HEUPOHHHX MEPEX, HA OCHOBI SIKUX 1 OYIye€ThCsl OUIBIIICTD
MOA10HUX CUCTEM.

2. 3a pe3ynbTaTaMU BUKOHAHHS PO3JUTY BH3HAYEHO apXITEKTYpPy MOJENI IS
po3Mi3HaBaHHA Ta Kiacudikallli y4acHHMKIB €Bakyallli 3a rpyrnamMu MOOLIBHOCTI Ha
Kaapax 13 Kamep BimeocmocTepekeHHs. HopmaiizoBane 300pakKeHHS pPO3MIPOM
224x224 mikcensi Mae TMOJABAaTUCA HA BX1JT HEUPOMEPEXKi, SIKa CKIIATAEThCA 13 2
3rOpPTKOBHUX IapiB (siApo 3x3), ABOX MIapiB CyOIMCKpEeTH3allii, BOX MPUXOBAHUX
mapiB MOBHO3B si3HKX (512 s 128 HelipoHiB 3 ¢yHKIiero aktuBailii ReLU BiamoBigHO)

Ta OJIHOT'O BHUXIJIHOTO KJIacH(iKaI[IHHOTO MTOBHO3B I3aHOTO IIapy, 10 CKJIAIa3ThCs 13
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4 HelpoHiB 13 PyHKuiero akTuBalli Softmax (koxkeH 13 HEMpPOHIB BUXIAHOTO IIapy
BIJIMOBIIa€ 3a MEBHY IPyny MOOUIBHOCTI YYaCHUKA €BaKyallii.

3. Cucremy peamizoBano i3 BukopuctanHsaM Google Colab/ Cucrema
MIPOJIEMOHCTPYBaJIa 3aJ0BIJIbHY TOYHICTh PO3Mi3HABaHHS TECTOBOI BUOIPKH 1 MOXKE
BUKOPHCTOBYBATHUCS IiJ] Yac MPOBEICHHS HAYKOBUX JIOCHIKEHb, 110 CTOCYIOTHCA
JOCTIIKEHHS 3aKOHOMIPHOCTEH pyXy €BaKyalliHUX MOTOKIB.

B noganpmomy cucrema Mo)ke OyTH yIOCKOHAJICHA 13 MOKITMBICTIO BU3HAYCHHS
MIBUAKOCTI PyXy YUaCHHUKIB €BaKyallii 3a JaHUMH KaMep BiJICOCTIOCTEPEKECHHS.

Takox peanizoBaHi PillICHHS MOXYTh 3HANTH 3aCTOCYBAHHS Y 1HTEJIEKTYaIbHUX

CHUCTEMaXx OMOBIIIECHHS Ta YNPABIIHHA €BaKyalli€ro 3 OyaiBesb Ta CIIOpyI.
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