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AHHOTALUA
The number of cars on the roads has increased in the last several years. There're many traffic
jams in the cities, which make citizens' life very uncomfortable. One of the reasons of traffic jams is
low channel capacity of crossroads. It can be raised by the reconstruction of the crossroads. The
reconstruction is based on the statistical information about the crossroad usage. It is needed to know
what types of cars use the crossroad, how many cars move in different directions, their speed, etc.
One of the ways to gather the statistical information is to ask people about the directions
they drive their cars, but its accuracy is very low and the price is high. The other way is to use
computer vision. The road CV systems which are used nowadays aren't eligible for this task,
because they are set only on few lanes, while complex analysis of the whole traffic is needed here.
In this work we propose to use video stream recorded from above. We defined
requirements, proposed architecture for the system. To choose which tools to use to implement the

system, we compared NI LabVIEW IMAQ functions to those of OpenCV.

3a mocnenHee aecatwietue B Poccun npom3omén pe3kuil pocT KOJM4ecTBa aBTOMOOMIIEH.
Oco0eHHO 3T0 3aMeTHO B OOJNBIIMX ropojax, Takux kak Mocksa, Cankr-IlerepOypr, HoBocnubupck,
IJIe Ha MHOTHX NepeKkpécTkax 00pa3yroTcsi MPOOKH, CUIIBHO OCIIOKHSIONINE KU3Hb KaK BOAUTENAM,
Tak u nemexogaMm. OqHa U3 IPUYUH TPOOOK — HMU3KAs MPOIMYCKHAs CIOCOOHOCTh MEPEKPECTKOB.
PaagukanbHbIi coco0 yBeNIMYEHHUsS! MPOMYCKHOM CIIOCOOHOCTH NepeKpEécTKa — €ro mepecTpoiika.
[TeperutanupoBka TpPOOIEMHBIX JTOPOXKHBIX Pa3BA30K BBHIMOJHACTCS HA OCHOBAaHHH PE3YyNbTaTOB
o0cienoBaHus JOPOXKHOM pa3BsA3KH, UCCIEA0BAaHUS PEAIbHOTO aBTOMOOMIIBHOTO TIOTOKA, OCHOBHBIX
HaMpaBJICHUH TBUKEHHSI, CKOPOCTHOTO PeKMUMa U TUTIA aBTOTPAHCIIOPTA.

OpnuH U3 croco6oB cOopa 3TON CTATUCTUKU — AHKETHPOBAHUE MECTHBIX KHUTEJIEH, OJHAKO
nonydeHHass wuH(pOpMalMs HETOYHa, a oO0paboTka aHkeT Tpymoémka. Jlpyroit cmocod —
HCIIOJIb30BaTh aBTOMAaTMYECKHE CUCTEMbl BuAeoHaOmoneHus. OnHaKo yKe MMEIOIIHUecs: CpelicTBa
CTAI[MOHAPHOTO BUICOHAOIIONEHUS HEMPUMEHUMBI JUIsl TAKUX IIeJiel, TOCKOJIbKY OHU OXBAaThIBAIOT
TOJBKO MOJIOCHI JBM)KEHUS, KPUTUYHBIE C TOYKU 3pEHUs] 0€30MacHOCTH, a TAKXKE OpraHU3aLUU
«3enénoit BomHb» [1]. UXx noocHamieHue HempruemiIeMo U3 SKOHOMHUYECKHUX COOOpaKEHHUN.

[lenms paboTel — pa3paboTaTh CHCTEMY yuéTa ABWKCHHS Ha TEPEKPECTKAx, KOTOpas



MO3BOJIUT COOMpaTh MAaHHYIO CTATHCTHUKY, YTO AACT BO3MOXXHOCTh ONTHMU3UPOBATH MEPEKPECTOK U
TEM CaMbIM YMEHBIITUTH MPOOKH.

B pabote npemmaraercs coOuparh CTaTUCTUYECKYI0 HHGOPMAIIHIO O TIEPEKPECTKE HA OCHOBE
BHJICO3AIUCH NTEPEKPECTKA, MOITYyIaEMOUN CPEACTBAMU a’POCHEMKHU [2].

beutn ompenenensl TpeOOBaHMS K CHCTeME: HeoOxonuMa paboTa Mpu U3MEHSIONUXCS
TIOTOHBIX YCIIOBUSIX, BBICOKAS MPOU3BOAUTEIHLHOCTh CHCTEMBI, HU3Kasl IMOTPEITHOCTh U3MEPEHUH.
CucremMa JODKHA KOMIICHCHPOBATh JAPOXKAHUS M KOPPEKTUPOBAThH BHOCHMBIC UM HCKKCHHS
CchEMKH. J1J1 KaXkKJI0T0 TPAHCIIOPTHOTO CPEACTBA JOJKHBI OBITH OMpEAETEHBI: pa3Mephl, 10pora, 1o
KOTOpPOI aBTOMOOMITH BbEXall Ha MEPEKPECTOK, JAOPOra, Mo KOTOPOH BbIEXall C MepeKpécTKa, Bpems
Bbe3a M BpeMs Bble3na. Cucrema JOIDKHA MPENOCTaBIATH ONEPATOPYy BO3MOKHOCTH 3aJaTh
PacIoNIOKEHUE TUHUN TTPUMBIKAHUS JOPOT K MEPEeKPECTKY, a TAK)KE yKa3aTh HA3BaHUS YITHIIL.

[IpennoxkeHo pa3fenuTh CUCTEMY Ha JABa (YHKIIMOHAJbHBIX KOMIIOHeHTa. IlepBbIit
KOMITOHEHT MPOU3BOUT aHAIIN3 BUACOMOTOKA, B PE3YJIBTATE UEro COCTABIACTCS 0a3a aBTOMOOMIIEH.
BTopoii KOMIIOHEHT TPEAOCTaBISET CTATUCTUKY O TPAHCIOPTHBIX MOTOKAX B TpeOyeMOM BHIE IO
dbopMHupyeMOMYy 3a1pocy.
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C nenpro omnpeeneHust HHCTPYMEHTAIBHBIX CPEICTB pean3alii ObUIH MPOBEICHBI 3aMEPhI
BPEMEHHU UCTIOTHEHHS 0a30BbIX GyHKIHI cucteM 00pabotku Bumeo LabView IMAQ [3] u OpenCV
[4]. Hns aToro ObLTM BBIOpaHBI KiAcchl (GYHKIMNA: uTeHue (ailyioB .avi, PUIbTpalus, pUCOBAHHE
NPUMUTHBOB, U3BJICUCHNE KaHAJIOB, BHIBOJA Ha dKpaH u mp. V3 kaxaoro kiacca Obl10 BEIOPAHO IO
¢byHKIIMY, W OBUTM TPOBEJCHBI 3aMephl BPEeMEHHU HCIOMHEeHUs 3TuxX (pynkmmid. Kaxnas (yHkmms
ucnionasiack 1000 pa3 B mukite. [l coOnronenust paBHbIX ycinoBuid GyHkmmu 6udmuorexku IMAQ
u 6ubmuorekn OpenCV 3anyckanuck u3 cpeasl LabView, npu 3tom i yno6cTBa Oblila HamMcaHa

JerkoBecHas OmOnmmMoTeka, ymporaromas wucnonb3oBanne OpenCV u3 LabView. Kaxneiii tect



3amyckaics 3 pasa. CpaBHeHHe mokaszano Oonee BbICOKYO (0T 3 1m0 10 pas) addekTuBHOCTH
oubmuorexku OpenCV mnst GyHKimil uTeHus ¢aitnos, (GuiasTpanuu, pUCOBaHHS MPUMUTHBOB,
u3BieyeHuss kaHamoB U np. IMAQ oxasancs NpOW3BOAMTENBHEE IIPU KONHMPOBAHUU OIHOTO
nuzobpaxenus B apyroe (Ha 10%) u mpu BeIBoAe Ha 3kpaH (B 5 pa3). Ha ocHoBanuu Toro, 4to B

3aaa4yc HE Tpe6yCTCH OTO6pa)KCHI/IC 06pa6aTBIBaeMOFO BHUICO HA SKpaHC, OBLIO MMPUHATO PCUICHUC

ucnoab3oBarh OpenCV B kauecTBe 0a30BOr0 UHCTPYMEHTA.

OyHKIUA OpenCV, mcex | IMAQ, mcex | OtHomenue Bpemenu IMAQ k
Bpemenu OpenCV, pa3

UreHue kajpa u3 .avi 9866 75197 7,62

BriBox nzo0pakenus Ha skpan | 14207 2635 0,19

TpéxuBeTHOE pa3MbITHE 40455 166364 4,11

[IepeBoa B cepyro mkaity 6038 18755 3,10

IlepeBog B cepyro mkamy c|19495 62145 3,18

MOCJIEAYIOIIUM Pa3MbITUEM

KomnupoBanue nzo0paxenus 4413 3933 0,89

PucoBanne otpeska (1000 pasz*) 4053 40318 9,95

W3Bneuenue 3enéHoro kanaia 2591 8098 3,13

[Ipeo6pazoBanue u3 RGB B HLS| 124105 396111 3,19

KonupoBanue 1setoB nukceneii| 2872 15454 5,38

U3 OJHOTO OTpe3Ka B Jpyrou

(500 paz**)

* YunTeiBast, uTo QyHKIMs 3amyckanack B nukie 1000 pas, Bcero orpe3ok pucosaiicst 1000000 pas.

*x CooteerctBenHO, Bcero 500000 pas.

Wrak, ObUIM ompenesieHbl TpeOOBaHMs K cHCTeMe, ObUla MpeaokeHa apXUTEKTypa, ObLIo

npoBeneHo cpaBHeHne 6nbnmorek IMAQ u OpenCV.

B HacTosiimee Bpemst pabora Benércsl HaJl UCCIEIOBAHUEM alTOPUTMOB, HEOOXOIUMBIX IS

pemicHuA IMOCTaBJICHHOM 3a7aui ITPU BBIIIOJIHCHUHN BBISABJIICHHBIX Tpe60BaHHﬁ.

HayuHblii pykoBoAUTENb — KaH[. TeXH. HayK 3100uH Bnagumup EBrenbeBuy.
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