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AHHoTauwms. IHpopMaLmAa 0 noceL,aeMocT TOProBoM TOUKN UMEEeT OrPOMHYI0 LIEHHOCTb
ansa 6usHeca. OHa nossonsAeT oUeHUTb 3¢GEeKTUBHOCTb NpoBeAeHUA MapKeTUHIOBbIX
akuuin 1 oNTUMKU3MpoBaTh rpaduk paboTel NnepcoHana. bonee Toro, AaHHble 0 KonnyecTse
noceTuTenen MoryT 6bITb KOCBEHHO UCMOMb30BaHbl /19 aHann3a KOHKYpeHTHOM cpefbl.
HecMoTps Ha cyulecTBoBaHMe pa3HO06pasHbIX TEXHONOMMUYECKUX MOAX0A0B K peLleHmio
3a[a4u no nofdcyeTy NoceTUTenen, Karabii U3 HUX obnaaaeT pAOoM CBOUX CYLLLeCTBEHHbIX
HemocTaTKoB. Llenb nccnegosaHua — paspaboTaTk NporpamMMHyio cMcTeMy nogc4yeTa
rnoceTuTesniei Ha OCHOBe MPUMEHEHUA TeXHOOMrNn MaLLMHHOMO 3PeHUA K BUOEOMOoTOoKY.
[na storo npegnoseHo pasbuTb 3a4ady nofcyeTa Ha OBe noAsagavn: obHapyeHue
N OTCNIeMBaHUe nepeMeLLeHna noceTnTesie B Kagpe, Kamaaa U3 KoTopblX peluanack
C UCMOJb30BaHNEM CBEPTOYHbIX HEMPOHHbLIX ceTein. O0byyeHMe U BanuaaLma HeMPOHHbIX
ceTei MPOBOANIUCH Ha AaHHbIX, COBPaHHBIX B peasibHbIX YCI0BUAX UCKITIOUNTENBHO C KaMep
3aKa34uKa cucTeMbl. B COBOKYNHOCTM € BbIABUHYTLIM afirOPUTMOM MofcyeTa cucTemMa ctana
crnocobHa: a) UCKJoYaThb U3 NoacyeTa COTPYAHUKOB TOPrOBOM CeTU, HOCALLIMX KOPMOPaTUBHYIO
yHudopmy; 6) npaBunbHo obpabaThiBaTh CNOMHbIE U HemnpeacKa3yeMble TPaeKTopuu
[BU¥eHWA noceTuTesei B cLeHe BuaeoHabnogeHns; B) 6e3 yuiepba 4nA TO4HOCTU nofdcyeTa
KOpPpeKTHO obpabaTbiBaTh OLLIMOKN OeKOOMPOBaHNA BMOEONOTOKA, CledCTBMEM KOTOPbIX
ABnAeTcA nponycK Kagpos. OLeHKa KadyecTsa paboThl cUCTeMbl NpoBoaMnack Ha 504 TecToBbIX
BME0, Ha KOTOPbIX CYMMapHO BOLLJIM B TOProBYI0 TOYKY U BbILLKU M3 Hee 739 noceTutenei.
Mpu 0bpaboTKe Kayaoro Kagpa utorosan olwmbKa nogcyeta coctaeuna 3%. B xoge paga
3KCNepUMeHTOB bbIf10 YCTaHOBIIEHO, YTO NPy 06paboTKe TOMBLKO KarKaoro 4-ro Kaapa (Harpyska
Ha cMCTeMy B 3TOM CJlydae CHUMasack B 4 pasa) olumbKa nogcyeTa noBblCMNACh NMLLL Ha 1%.
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Abstract. Information about store traffic is of great value to businesses. It allows you
to evaluate the effectiveness of marketing campaigns and optimize staff work schedules.
Moreover, data on the number of visitors can be indirectly used to analyze the competitive
environment. Despite the existence of various technological approaches to solving the problem
of counting visitors, each of them has a number of significant disadvantages. The purpose of
the research is to develop a software system for counting visitors based on the application of
machine vision technologies to a video stream. To do this, it was proposed to split the counting
task into two subtasks: detection and tracking of visitors’ movements in the frame, each of
which was solved using convolutional neural networks. Training and validation of neural
networks were carried out on data collected in real conditions exclusively from cameras of
the system customer. Together with the advanced counting algorithm, the system became
capable of: a) excluding from the count employees of the retail chain wearing a corporate
uniform; b) correctly handles complex and unpredictable trajectories of visitors in a video
surveillance scene; ¢) without compromising the calculation accuracy, correctly handle video
stream decoding errors, which result in dropped frames. Testing of the quality of the system’s
operation was carried out on 504 test videos, in which a total of 739 visitors entered and left
the outlet. When processing each frame, the final calculation error was 3%. And in the course
of a number of experiments, it was found that when processing only every 4 frames (the load
on the system in this case was reduced by 4 times), the calculation error increased by only 1%.
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BeepneHne

O3HUYHAS TOPTOBIIS SBISETCS OJHUM

W3 BOKHEUIINX YKOHOMHYECKHUX CerT-

MEHTOB pbIHKa B Poccuu. [1oBbiiieHne
MHTECHCUBHOCTH KOHKYPEHIIUU peTeHIepoB
(hopMupyeT moTpeOHOCTH B pa3padbOTKe HO-
BBIX d(DPEKTUBHBIX CTPATETMIECKUX METO-
noB MapkeTrHra. OIHUM U3 MoKa3arene a¢-
(heKTUBHOCTH MapKETUHTOBOU JICSITCIIBHO-
CTH TOPTOBOM TOYKH SIBIIAETCS KOIPDUITH-
eHT kouBepcuu CR — 3TO OTHOLIIEHHE YKca
nocetutesneil NC TOproBoil TOUKU K YUCITY
Tpan3akiuii (uexoB) NT, BeIpaskeHHOE B ITPO-
uenrax [1]. OH no3BossieT olleHUBaTh pe-

3yJlIbTaTUBHOCTh MPOBEIAEHHBIX MapKETHH-
TOBBIX aKIUH U MPEIJIOKEHUN 110 MpUBIIe-
YEHHIO HOBBIX KJIMEHTOB.

Ecin xonn4ecTBO MpOBEEHHBIX TPAaH3aK-
it (NT) MOXKHO JIETKO MOXYYUTh U3 MPO-
IPaMMHOTO 00€CTICYCHUS yUYETHON CUCTEMBI,
TO 3a]1a4a 110 KOJIMYECTBEHHOW OLIEHKE Tpa-
¢uKa moceTutenen sBIsSETCs AANEKO He-
TPUBHAJIILHOM M, KaK CJIEICTBHE, 4aCTO
HE MO3BOJISIET IOBECTH €€ PEIICHHUE 1O KOM-
MEpPYECKOro ucrnoibp3oBanus. OOuenpuHs-
TOE€ B JIUTEpAType Ha3BaHUE TAKOW 3aJjauul —
3aj1a4a 1Mo TMOACYETY JIIoeH (aHri. people
counting).
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