CUBIC CV

NNATOOPMA KOMIBbKOTEPHOI'O
3PEHUA CUBIC CV
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AHannTuKa B Mepwon  Ceranin

Konwyectso 3a nepuog Mon noceturenen Kameps

Cubic CV — nnatdopma KOMMLIOTEPHOMO 3peHUs,

Her npesbilaHi NPEAENLHOND SHaueHAR () Pankve npessiueniA (i) H3cTeE NPERLIIEHHA

npeAHa3HavyeHHasa O aHaam3a U Pacrno3HaBaHMs
nsobpaxeHun. bnarofapa MHHOBALMOHHbBIM aNrOpPUTMaM U

MalmnHHOMY obyyeruto, Cubic CV ynyylwaet npouecc

O6pa6OTKl/I OaHHbBIX U NpefoCTaBJIdeT TOYHbIE Pe3Yy/1bTaTbl.



Mnatdopma CUBIC CV

PACMNPEAOEJIEHAA CUCTEMA BUOEO
HAB/TIOOAEHUA

Cubic CV peann3yeT BCe OCHOBHbIE
DYHKLLUN KNacCUYeCKOW BbICOKO
Harpy>XeHHoM CMCTEMbl BUAEO
HabnoaeHua. Cepsepa C
BO3MOXHOCTbIO TOPU30HTaNIbHOro
MacLTabrupoBaHuS.




MNpeumywectea CUBIC CV

KAKO3TO PABOTAET?

Bbl nogkntoyaeTe KaMepbl K Hallemy YCTpOI:*ICTBy NI O6J"I8Ky, Mbl OTAaeM BaM AlaHHbIE.

+

MNOAOK/MHOYAETE BUOEOMNOTOK

Bbl nogkntodaeTte K nnatbopme
Cubic CV BMOeONOTOK C BaLLUKX
Kamep, Mbl aHanM3npyem m
OTO3EeM faHHbIE.

ik

Mbl AHATTUSUPYEM

Wcxodsa n3 bu3Hec 3agaqum
HaLUW anropuTMsl
aHanM3npyoT BUOEONOTOK U
OTAOalT AaHHbIE B
nnatoopmy Cubic CV nnu API

CO

Bbl MOJTYYAETE JAHHbIE

[Tocne nonyyYyeHnsa aHHbIX Bbl
MOXeTe HaCTPOUTb ENCTBUA
019 aBTOMaTU3aLumMm bmulHeca.



MNpenmywecrea CUBIC CV

3A0A4YN, KOTOPDLIE Bbl PELLUUATE
C NOMOLLBbKO HALUEIO NMPOAYKTA
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BE3OMACHOCTb HA
CTPOWIKE



Mnatdopma CUBIC CV

PACINMO3HABAHWUE JTAL],

YBenuyste Bd)d)eKTl/IBHOCTb n besonacHocTb. [ToHaTHaA K NPo3padHaa TeXHONOMMA pacno3HaBaHMA KWL, adanTUpyemMad nod pasnyHble 6VI3H€C-MO,EI,€‘J'II/I.

ﬂl/ILI,O, nEn perncTpaun B CMcTeme, npeo6pa3yen:9 B YHMKaNbHOE MaTeMaThHeCcKoe npeacrtaeneHMe, KOToOpOoe 3afnmcblBaeTCAa B 6a3y OaHHbIX.



BoamoxHocTn CUBIC CV

OCHOBHbIE BOSMOXHOCTW

NOEHTUNOUKALINA
NKOOEN

C MakcuManbHOW TOYHOCTbIO

CO30AHUME CTMCKOB

BO3MOXHOCTL co3aaTh VIP- 1

HepHble CNUCKK noceTuTenen

TEXHOJIO0I I

s

OMPELOEJIEHWE MONA U
BO3PACTA

Ha n3obpaxeHnax n Buaeo

MNOMCK /T MO BA3E

TexHonorma BolAacT BCE

COBMNaaeHua B BMae Tadbnmubl

o

ol

PACIMO3HABAHME
SMOLNN

PafocTb, 3M10CTb, YOWBIEHME,

HelﬁTpaﬂ bHOE COCTOAHME

NOACHET BPEMEHW
BHMAHNA

[na peknamogatenen n

MapKeTO/10roBs



Mnatdopma CUBIC CV
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TOYHbIU MOOCYET MOCETUTENEU

OTcnexmBanTe Tpadyrk C MOMOLLbIO YMHbIX anropMTMOB. VICNoNb3ynTe AaHHble ANs NoBblleHns adhdOeKTUBHOCTM b13Heca.

@ CuntanTte ayanTopunio C MaTeMaTUYEeCKOM TOUHOCTbIO @ CMOTpMTe OT4ETbI B PEANIbHOM BPEMEHN @ PacueT KOHBEPCUKN YHMKAlTbHbIX NOCETUTENEN

@ DUKCUPYNTE YHUKANbHBIX MOCETUTENEN @ Bcerga 6yabTe B Kypce Npoucxoasawero B NOKynaTenewn c cerMeHTaumenr no nony n BO3pacrTy.



Mnatdopma CUBIC CV
dukcauma aBToOHOMepoB [ Mepuon: Ceropun

He BuibpaHo
PoTo HOMEpPa locHoMmep Tun TpaHcnopTa
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PACMO3HABAHME HOMEPOB ABTOMOBW/EW

Mcnonb3ynTe TEXHOMOMr M KOMMBIOTEPHOr O 3pEHUS A9 pano3HaBaHNA HOMEPOB
aBTOMObBWMNIEN, aBTOMaTU3INPYUTE paboumre npoLecchl 1 6e30MacHOCTb



Mnatdopma CUBIC CV

TEMJ10BbIE KAPTDI

Bbl MOXeETe BUOETb, UTO npumBriekaeT Hambosnbllee BHUMMaHMe r|0|<yr|aTer|el7|.



Mnatdopma CUBIC CV

MN3o6paxeHne HOava/spems Kon-Bo BU3MTOB 3a nepuog Onucanue 3IMouumn
Papoctb

e Cnoko#crteue

[pycTb

© He

CnokolicTBue

YaousneHue

Q.
o

e PapocTtb

He onpeneneHo

b

ONPEOENEHUE SMOLMWN YE/TOBEKA

MCI'IOﬂbBVlHTe MOLLb anropuTMoB MallMHHOIO o6yuel—|mg 7 FJ'IY6OKI/IX HelﬁpOHHbIX CETEW ANA TOYHOr0 aHanM3a YenoBeYecknx 3MOLMN B peXxunMe peanbHOro BpemMeHn.

Bbl cMOXeTe nyvuwe y3HaTb CBOKO ayaANTOPKUIO, MOBbICUTb BOBMEYEHHOCTb M ny4ylle NOHMMaTb CBOKO ayaAnTOPUIO.

@ OnpepneneHne aMoLUin B peanbHOM BDEMEHN
@ OnpepneneHne aMoLMN MHOXECTBa NiL,
@ TouHas knaccnpukaLmsa 3MoLMN

(¥) Real Time AP



Mnatdopma CUBIC CV

KoHTponb paboyero BpemMeHu

MaoBpamenne Onucaunune Mocneguuii Bxon Mocnegunit Beixon

o
F #3 - 2024-07-08 17:47:59

KOHTPO/1b PABOYEIO BPEMEHWA

Mbl NCnonb3dyem CamMmble COBpeEMEHHbIE allfOPUTMbl KOMIMBbIOTEPHOIO 3PEHNA ANA y4eTa paﬁouero BpeMeHn Ballnx COTPYOHWKOB

() YueT Hauana pabouero AHs, 0no3aaHuii M NnepepaboTok

() AHanUTVKa N0 KaxOoMy COTPYAHMKY
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OTPAC/IN
[TPUMEHEHNA

KOMITbOTEPHOI'O
3PEHUA



Otpacnu npumeHeHna CUBIC CV

KOMIbOTEPHOE 3PEHUE /14 TOPOOB

MpUMEHANTE COBPEMEHHBIE TEXHONOI MK NS MOBbILLEHUS YPOBHSA

6e30nacHOCTU N 3PPOEKTUBHOCTM BaLLMX FOPOAOB.



Otpacnu npumeHeHna CUBIC CV

BO3MOXHOCTWU HALLUEIO PELUEHUA
ANd ropoag0oB

MOHUTOPWUHI TPADUKA rOPOACKHME NMAPKOBKH

AHanuTrKa NOTOKOB aBTOMOBWNBHOIO Tpaduka 1 BbIABNANTE MOHWTOPUHI CBOBOOHbBIX MECT U MHPOPMWPOBAHUE B peanbHOM
NPOBMEMHbBIX MECT B TOPOACKOW MHBPaCTPYKTYpPE. BPEeMEHW, aHannTuka npobeMHbIX 30H.

BE3OMNMACHOCTb MNELIEXOOOB YIMPABJNTEHME OTXOAAMU

YnyuleHre 6e30nacHOCTM NeWwexo0B, OTCNEXNBaA CXeMbl ABUMXEHUSA U ONTUMM3aLMS yrpaBieHns

BbIAB/IEHME NOTEHLMANbHbIX YrPO3 6€30MacHOCTU. OTXO4aMu, OTCNEXnBas ypoBHU

OTXO0A0B B MYCOPHbIX bakax u

ONTUMU3NPYS MapLLIPYThl c6opa

BE3OINACHOCTb BIrOPOAE MyCopa.

Hawwwn alilfOPUTMbI MOT'YT BblABNATb NOTEHLKMAlIbHbIE YIT'DO3bl TAKMNE

KaK OCTaBlNEHHbIE NPEAMETbI M NOAO3PUTENIbHbIE aKTUBHOCTMN.




Otpacnu npumeHeHna CUBIC CV

KOMIbOTEPHOE 3PEHWME B 3APABOOXPAHEHIA

Hawe PEeLWEHMe NO3BONNT aHanm3npoBaTh NoBeaeHne NaumeHToB U

MHOOPMMPOBATL B peanbHOM BPEMEHK COTPYAHMKOB



Otpacnu npumeHeHna CUBIC CV

OCHOBHbIE BO3MOXHOCTU
AN MEOVLMHCKOW OTPAC/IU

OTCNEXWUBAHUE OBUXEHNN PACINO3HABAHWME XECTOB

OTCcnexuvBaHne OBMXEHWM NaUMEeHTOB C BbICOKOW TOYHOCTbHIO M Pacno3HaBas XeCTbl NaLMEHTOB, CUCTEMa MOXET NOMOUb YNYYLLINTh
obecneveHne obpaTHOW CBA3M B pearibHOM BPEMEHM. MOTOPWKY Yenoseka.

AHATIN3 MOXOOKN OBHAPYXEHWE MAJEHMS

AHann3 MoLenun XoAbodbl NaLMEHTOB 1 0bHapYyXeHKe OTKNOHEHWI, OBHapyeHve naaeHun

KOTOpble MOryT yKa3blBaTb Ha 3abonesaHune 1 TpaBmy. NaLMeHTOB M1 NOTEPH

PaBHOBECKA, 5TO NO3BONAET

OKa3aTb HeMe/1EHHYO NMOMOLLb

AVMANA30H OBUXEHWUN NaLMEHTY.

OTcnexmnBasa ArMana3oH OBUXEHUM NaLMEHTOB, BPayn MOT'YT

y6e,£|,L'1TbCFI, 4YTO OHMN NPOABUTIatOTCAH K CBOMM UENTAM BOCCTaHOBIIEHNA.




Otpacnu npumeHeHna CUBIC CV
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KOMIMbIOTEPHOE 3PEHUE /19 PUTEU/A

Cpoenante cBoW bruaHec bonee aPpPOekTUBHbLIM C MOMOLLBIO TEXHONOM 1A

KOMMBIOTEPHOrO 3peHUs



Otpacnu npumeHeHna CUBIC CV

NONMYYUTE NMPEMMYLLECTBO HA PbIHKE
PO3HNYHOU TOPI'OBJ1A

) OnNTUMU3NPYHUTE pacnonoXeHne ToBapoB
TennoBble KapTbl MOMOTYT NpOaHan1M3npoBaTb MOAENN

OBVXEHUA I'IOKYI'IaTeJ"Iel;I nropayme TO4KM Mara3nHa.

& YnyuywarnTte nyTb KNMEHTa
Co3pgaBanTe KapTbl MyTU NOKynaTena oT MOMeHTa BXxoda

KNMeHTa B Mara3rH A0 €ro yxoaa.

) YnpaBnsnTe ouepensamu
MOHUTOPbLTE M YNpaBnanTe ouepeasMm B pexmnme

peanbHOro BpEMEHM.




Otpacnu npumeHeHna CUBIC CV

KOMIbOTEPHOE 3PEHWE /1A BESOINACHOCTIA

YCOBEPLEHCTBYNTE TPAAMLIMOHHYIO CUCTEMY BUAEOHABNI0AEHNS

C noMolLLpbio anroputMoB Cubic CV.



Otpacnu npumeHeHna CUBIC CV

OBHAPY)>XUBAUTE NMIOOEN, TPAHCIMOPT,
OBbEKTDI

Ncnonb3ynTte TexHonoruo Cubic CV,

OCHOBaHHYIO Ha alilropmTtMax FHY6OKOFO Henosek 0.99

Yenosek 0.99

0byyeHud, Ang TOYHOro obHapyXeHA 06

B peanbHOM BPEMEHW MO 3adaHHbIM

napameTpam. :
KOHTpONupymnTe TO4UKKM OOCTYyna, pacrlo:ﬂsl-fl
3/10YMbILLNEHHNKOB W OTCNEXVBaUTE OBU

Moaen 1 TpaHCnopTa Ha CBOeW TEPPUTOLR.




Otpacnu npumeHeHna CUBIC CV

CO3OABAUTE BA3bl ABTOPU3OBAHHOIO
NMEPCOHA/A

31 Te OOCTYMN aBTOPN30BAHHOIO
lana B 30HbI C OrpaHUYeHHbIM JOCTYMOM.

ormnga pacno3HaBaHua nu, Cubic CV

AeT 6bICTPO GopMUpPoBaTb Baldy OaHHbIX
\30BaHHOIO NepcoHana, onpeaenss nuua

- CNNOXHbIX YCNOBUAX OCBELLEHWNA.



Otpacnu npumeHeHna CUBIC CV

OBECMNEYUBAUTE TPAHCIMOPTHbIU
KOHTPOI/1b

[loonepXxvBanTe KOHTPOIMb ABMXEHNS

TPaHCNOPTHbLIX CPEACTB Ha TeppUTOPUY
C nomolLLbto anropntMoB Cubic CV. TexH

CrnocobHa pacno3HaBaTb HOMEPHbIE 3H:

Pa3HbIMU Y Niamm

1 B Pa3HbIX YC10OBUAX OCBELLEHUA.
YnpaBnanTe napkoBOYHbIMU 30HaMM
N perynmpynTe Bbe3a v Bble3

B aBTOMaTNYECKOM PeEXNMeE.



Otpacnu npumeHeHna CUBIC CV

BbICTPAMBAUTE YMHYO CUCTEMY
BUOEOHABTIOOEHUA

)YUTE BbICOKOKa4YeCTBEHHbIE Kaapbl

B W | ) S| 1.8 e e 8 ety SHUW, OTCNexXmnBanTe O6CTaHOBKY B

IOM BPEMEHW UMK Ha 3anKCK.

IANTEe 3aNMcaHHbIM MaTEepmanom u
ITPYBaNTE €ro C MOMOLBIO YA0BHOO Novncka

0B VI NOEN MO apXxXu1BY.



Otpacnu npumeHeHna CUBIC CV

VCTAHABJ'II/IQAVITE KOHTPOJ1b
3A TEXHUKOWU BE3OINACHOCTI

O
-
-

Bbl BCcerga byaeTe 3HaTb, YTO COTPYAHM 20
HOCAT BCe HeoBX0aMMble CPEACTBa

MHOMBUAOYANbHOM 3alUMThI. 3TO MOMOXE"

NpeaoTBPaTUTb TPaBMbl Ha NPOU3BOACT
Bbl MOXeTe yCTaHOBUTb OCODbIE 30Hb!
KOHTPONA — eCnu COTPYLAHWKM ByayT
paboTaTb CMINLWKOM BJTIN3KO K ONMacHOMY

0b0opYyLAOBaHUIO.
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BbIBEAUTE CUCTEMY BE3OINACHOCTU HA
HOBbI YPOBEHb



Be3onacHocTe CUBIC CV

bIX AAHHDbIX

& Cucrtema CCV yaenseTt 0coboe BHUMaHWE 3alimTe
NepCoHanbHbIX AaHHbIX.

Field | ights

Screenshots

B Main o
wain editor + Explorey,
] ’MMM

&) Mogaynu cucTeMbl ONepupyioT 06e3NMUEHHbIMM
[aHHBIMV MaTEMaTUUYECKNX NPeaCTaBNEHNIA ML

) VpeHTnounkauma npoBOANTCA Ha OCHOBE
npeacTaBneHna, obpaTHoe npeobpa3oBaHne
HEBO3MOXHO.




CUBIC CV Q. @ dmitrycs_place g default

D Bupeoapxue B AHanutuka | @ CobbiTua 2\ Nwopwn l;b TpaxcnopT EJ/ Mpoueccsl | ‘= T[lpouee @ Otuets {g} Hacrpoiikun
MNoceTutenu % nMepuon: Cerogun v Rt GotE
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° MN3o6paxeHune MocnepHui BM3NT 3a nepuoj Mon Bospacrt Kon-so Bu3nToB 3a nepuoj Cnucok OnucaHue

s 3 2023-07-31 18:00:33 Myx. 23C

‘ Crpaumya 1 us 1 ’ < 1

() BoccTaHOBMNEHME N1ua BO3MOXHO TOSbKO NP NMOMOLLM KOMMOHEHTa cucTembl CCV.




Be3onacHocTs CUBIC CV

KOHOPUOEHUMATIBHOCTD
N BESOIMNACHOCTDb AAHHbIX

@ KoMnaHua 3ab0oTUTCH O KOHCDMﬂ,eHLLVIaFIbHOCTI/I NAaHHbIX CBONX
KITMEHTOB.

Bce naHHble, BKNOYasg MaTeMaTudeckme npeactaBneHna niL,
LWMPPYOTCA M 3aLLMLLAIOTCA.

[aHHble MOLYNen XPaHATCA TOMbKO HA CEPBEPHOM YCTPOWCTBE
CUCTEMbI 1 He KOMMPYIOTCA Kyda-nnbo eLle.

[1py nokanbHOM pa3BepThiBaHUM CUCTEMa ObecrneurBaeT QU3NUYECKYHO
6e30nNacHOCTbL 060PYAOBaAHMSA 1 NPOrPaMMHbBIX KOMMNOHEHTOB.



CUBIC CV nosepsaior

YCMELWHbIE BHEOAPEHUA HALLUX KITMEHTOB
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MNpenmywectsa CUBIC CV

Mbl NMPELOJIAT AEM

cf\% TMIBKAA TOMOOIMA

CucTemMa MOXeT BblTb HACTPOEHa Kak MacTep-KITMEeHT, TakMM 06pa3oM Bl

nony4yaeTe OaHHbIN C Pa3HbIX OObEKTOB B OoARYy edNHYH CUCTEMY

cO  VMPABIEHVE
N MoNb30BATENAMMU

Bbl MOXETe cOo3aaBaTb HEOrpaHUYEeHHOE KONNMYEeCTBO Nomb30BaTene
CUCTEMbI, 8 TaKXe POnn C BO3MOXHOCTBIK FTMOKOW HACTPOMKM JOCTYMNOB K

0bbeKkTaM CUCTEMDI

1 COOTBETCMBE
=/ 3AKOHALOATENBCTBY

XpaHeHme OAaHHbIX MPOM3BOONTCAH B Poccurm ona CoOOTBETCTBUSA

3aKOHOOAaTENbCTBY O NEPCOHAalIbHbIX aHHbIX

AYOUT N KOHTPO/Sb OOCTYTIA

g

CucTema BeLeT xypHansl ayamTa ang oTCnexmnsaHusa 4eNCTBUiA
NoNb30BaTenen N 06HaPYXEHWA MOMbITOK HECAHKLMOHWUPOBaHHOIO

NMPOHNKHOBEHNSA.



[NMpenmywectsa CUBIC CV

MNJTATOOPMA CUBIC CV HAXOOUTCH
BPEECTPE OTEHECTBEHHOIO 1O

NMPOrPAMMHOIO OBECINEYEHUSA i

(hasHasn Peectp 2> Cubic Computer Vision

Cubic Computer Vision

CeepneHus obHosneHbl 21.03.2023

3anuch B peectpe ot 21.03.2023 N217024 NMpoussegeHa Ha OCHOBaHWKU NopyyeHuns MuHUCTepcTea UMPPOBOro pa3smTus, CBA3U U MaCCOBbIX
KOMMYyHUKauumi Poccuinckon ®egepauum ot 21.03.2023 no NnpoToKoNy 3acefaHus 3KCNepTHOro cCoBera oT
13.03.2023 N2158np

MpaBoob6napgarenu nporpamMMHoOro obecnevyeHus

MonHoe HauMeHoBaHue (KoMMepueckas opraHusauus 6es YpeHTudukaunoHHbi Homep (MHH) focynapcTBO perucTpauum B KaYecTse IpUanYecKoro nuua
npeobnagaoLero UHOCTPaHHOro y4acTus
‘ A ‘ y ) 7734439250 Poccus
OBLLECTBO C OrPAHUYEHHOM
OTBETCTBEHHOCTBIO "CM LIEHTP PA3PABOTOK"
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