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OnpepeneHue

[MpAMOYronbHWK, OrpaHMYNBaloLLMIA NPOCTPAHCTBO M300paxXeHus
¢ obHapyXeHHbIM 06bekToM (TC, HoMepHbIM 3Hakom TC).

CrangapTt, nosponswowmunM [obaBnsaATb K M306paxeHnsam
AONOSTHUTENBbHYHO NHopMaLuIo (MeTagaHHble),
KOMMEHTUPYIOLWY 3TOT hann, OnuUCbiBalLWMA YCIIOBUA W
cnocobbl ero Nony4yeHns, asBTopcTBO U T. M.

FOCynapCTBEHHbIN  PEerncTpaumMoOHHbIA  3HAK  TPaAHCMOPTHOMO
cpeAacTaa.

TpaHcnopTHOe cpenCcTBo.

3/14



LUNA CARS.API. HCTpyKUMs No ycTaHOBKE

BBepgeHue

Hactoawun [okymeHT npencraBnseTr cobon pPyKOBOACTBO agMUMHUCTpaTopa cepBuca
CARS.API.

PykoBoacTBo onpeaenseT nopsagok yCTaHOBKW, HACTPOMKM M aAMUHUCTPUPOBAHUSA cepBuca.

Mepen ycTaHOBKOWM M 3KchnyaTauueln cepBuca pekoMeHayeTcsl BHUMATENbHO O3HAaKOMUTLCS
C HaCTOSILLMM PYKOBOACTBOM.
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O6bwwue cBeaeHud

VisionLabs LUNA CARS - cuctema, npegHasHayeHHast Onsa onpegeneHus atpubytos
TPaHCMNOPTHbIX CPEACTB M pacrno3HaBaHWUs aBTOMOOUIbHBIX HOMepoB. Cuctema COCTOMT U3
Tpéx cepauco: CARS.Analytics, CARS.API n CARS.Stream.

VisionLabs CARS.API — aT0 cepBuUC Ans pacno3HaBaHUsS TPaAHCMOPTHbLIX CPEACTB, KOTOPbIN
No3BONSIET B PEXMME pearibHOro BpeEMeHH:

onpeaenaTb Mapky n mogens TC;

pacnosHaBaTb [P3;

onpenensaTb NnpuHaanexHocTb TC K MapLUpyTHOMY TPaHCNOPTY, Takcu un
cneuTpaHcnopTy;

onpegenaTb kateropuo TC;

OLEeHMBaTb KAa4eCTBO NOCTyNarLWmMX N306paxeHni;

onpenensTb ycrnoBus opopmneHms wrpada Ans TpaHCcnopTa, HapyLUUBLLEro
CKOPOCTHOW PEXUM,;

onpeaenaTb ycnosusa opopmMneHus wrpada gns TpaHcnopTa, nepecekLwero
CMOLUHYH FINHUIO;

onpeaenatb Tun TC;

onpegensaTb uset TC;

nsenekaTb geckpunrtop TC;

onpeaenaTb CTpaHy npuHagnexHoctn MNP3.
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CucrteMHble TpeboBaHus

Ona pa6otbl cepsuca CARS.AP| Heobxogumo yuntbiBaTb psg TpeboBaHUM M yCROBUMN,
yKa3aHHbIX Hxe. Cnncok cucteMHblx TpeboBaHui npeacTasneHsl B Tabnuue 1.

Ta6nuua 1. CucremHble TpeboBaHus

Heobxoaumbin pecypc PekomeHaooBaHoO

Mpoueccop (CPU) Intel, He MeHee 4 pusnyecknx saep ¢ TakToBOM
yacTtoTom He meHee 2,0 T

OnepaTtmeHas namats (RAM) He meHee 8 6 DDR4

Ob6bem csoboaHoro anckoBoro He meHee 106

npoctpaHcTea (HDD/SSD)

OnepauunoHHas cuctema (OS) PEO OC 7.3*

Mooaepkka MHCTPYKLUUK AVX 2

MporpammHoe obecneveHne Python 3.7;
Nginx;

Ansible-playbook;

MopaepxuBaemble Bepcun bpaysepos Microsoft Edge (Bepcusi 44.0 un Bblwe);
Mozilla Firefox (Bepcus 60.3.0 n Bbiwe);
Google Chrome (Bepcus 50.0 u BbiLwe).

* B kayecTtBe onepaunoHHoOM cuctembl (Npun passepTbiBaHne B Docker) moxeT BbICTynaTtb
nobas gpyras nogobHaa OC c nogaepxkon Python 3.7 (Ubuntu, Debiann 1. 4.).

Mpn uncnonb3oBaHUM PECYpPCOB BUOEOKAPTLI MOAAEPXKUBAKOTCA rpaduyeckme yckopuTenm
NVIDIA c Bepcuenn CUDA 10.1 u o6bemom Buaeonamsitn He meHee 2 6. NogaepkmBatotca
apxuTtekTypbl Pascal, Volta, Turning.

MpuBegeHHas Bblwe KOHUrypauma obecneunt paboTy nNporpaMMHOro Kommnekca B
AEMOHCTPaLUMOHHBIX LEensx U He npegHa3HayveHa ans Kommep4deckux cuctem. KoHgurypaums
NPOAYKTUBHOIO KOHTYypa paccyuMTbiBaeTCsl Ha OCHOBaHUM MpeanofiaraeMon HarpyskM Ha
cuctemy. TpeboBaHUS K NPOM3BOAUTENBHOCTM CEPBEPHOM YacTW 3aBUCAT OT KOnM4yecTBa
3anpocoB B eANHWLYY BPEMEHU NPY HOPMUPOBAHHOM BpeMEHMU OTBeTA.

TpeboBaHuA K N306pakeHUAM

TpeboBaHus k noctynatowmm nsobpaxeHnam TC n MP3:

e W3o0paxeHnsa JomkHbl 6bITb TpexkaHanbHbiMM (RGB) nnu yepHo-6enbimu;

o  ®opwmat usobpaxeHus: JPEG, 3akoanpoBaHHbI B cTaHaapTe Base64;

e 306paxeHne He gomkHo cogepxaTtb EXIF-Teros.

e Pakypc cvemkn TC n NP3 mMoxeT ObiTb MOOGbIM KPOME «OTBECHbLIX», NPU KOTOPOM
Kamepa HaxoamTcsa Hag OO6beKToMm;

e TCwnlP3 gomkHbl 6bITb LENMKOM BMAHbLI HA Kagpe;
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MopnepxunBaembini pasmep nsobpaxenus ot 320x240 oo 1920x1080 px.

TpeboBaHusA K BUAeo

TpeboBaHus k Buaeo ¢ TC n NP3:

PekomeHayemoe pasperueHune - 1920x1080 px;

CKopoCTb NoTOKa AO0MKHA ObITb NOCTOSAHHOW;
MopnepxuBaembin Gutpent — 4096 Kb/cek;

CkopocTb 3aTBOpa (Bblaepxkka) — He Huxe 1/200 *;
Mcnonbayemble NpoToKosbl nepeaayn aaHHelx — TCP, RTCP.

[aHHbIn Habop napameTpoB SABNAETCS MUHUMANbHO PEKOMEHOYEMbLIM MPU KOTOPOM
cuctema pabotaet achbdeKkTUBHO. [Npn NOHMKEHUN 3HAYEHWNI KONNYECTBO AETEKLMA MOXKET
Takke CHU3UTbCS, a NPU NOBbILLEHUN — U3MULLHE HarpyaTb CUCTEMY.

* CKOpOCTb 3aTBOpa NoabupaeTcs UCXoas U3 CKOPOCTHOIO pexuma NnoToka aBTomoGunen. Yem
BblLLIE CKOPOCTb MOTOKa, TeM BGbICTpee A0MmKeH paboTaTk 3aTBop.
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1. YcTtaHOBKa
1.1. lNMoaroTtoBKa K ycCTaHOBKe

AOnctpubytns CARS.API npeactasnseT cobon apxms «luna-cars_v.*.zip».

ApXUB COOEPXUT KOMMOHEHTbI, HEODXoauMblEe NS YCTAHOBKM W 3SKCMfyaTauun cepsuca.
ApXUB He BKIOMAeT HEKOTOpble 3aBMCUMOCTM, KOTOpble BXOASAT B CTaHAAPTHYK MOCTaBKy
penosutopus PE OC n moryT ObITb 3arpyXeHbl U3 OTKPbITbIX MCTOYHMKOB B Npouecce
YCTaHOBKM.

HanbHenwmne  OencTBus HeoOXoAUMO  BLIMOMHATL  MOA4  YYEeTHOM  3arucCbio
cynepnonb3oBartens (¢ root-npasammn).

lMepen ycTaHOBKOW NomecTuTe hannbl OUCTPUOYTUBA N CKPUNTbI YCTAHOBKM B OTAENbHYHO
nanky Ha cepsepe, C KoToporo 6yaeT npovMsBoauTbCA yCTaHOBKa. B AaHHOW avpekTopun He
AOIMKHO ObITb Apyrnx hannoB AUCTpMOyTMBa N NULEH3MM KPOME LieneBbiX, UCNOoSb3yeMblX
ANSA yCTaHOBKM KOHEYHOro NpOAyKTa.

YcraHoBka 4epe3 Ansible wn Docker npoucxogut COBMECTHO C  AUCTpMOYyTMBOM
CARS.Analytics.

1.2. Bknro4yeHue nopgaepxku AVX unu GPU

CARS.API moxeT ncnonb3oBaTb AN BbIMMCIIEHU BUOEOKaAPTY Unu npoueccop. [Ansa kaxaon
N3 3TUX apXUTEKTYp B KOMIMSEKTe MOCTaBKM AOCTYMHbl MOAENN C COOTBETCTBYHOLLMM
noctdgukcom (_gpu.plan, cpu.plan).

MpoBepuTb Nnogaepxky AVX2 MOXHO BbINOSHUB KOMaHAY:

lscpu | grep -o avx2

[Ona BbiboOpa apxuTekTypbl W 3adaHWsa €€ HacTpoeK WCNoNb3ylTcsa napamMeTpbl B
KOH(purypaumoHHom panne /data/modelRunner.cfg. OnucaHne napameTpoB dhanna
npeactasneHo B Tabnuue 2.

Tabnuua 2. NapameTpbl KOHPUrypaunoHHoro danna «modelRunner.cfg»

# [MapameTp OnucaHune

1 numThreads KonnyecTBO NOTOKOB, Ha KOTOpPbLIX 3anyckaeTca Mogenb npu
ncnonbL3oBaHMM npoueccopa.

2 planType Tun apxmntekTypbl. BO3MOXHble 3Ha4YeHnS:
* Cpu — MCMOrb30BaHWe LieHTparnbHOro npoLeccopa;

e gpu — BblYMCIIEHNE C NOMOLLBIO NpoLeccopa
rpad4ecKoro yckoputens.

3 gpuNumber [MopsaakoBbI HOMEP UCNOMb3yeMOW BUOEOKAPTHI.

numComputeStreams KonnyectBo annouunpyembix notokos CUDA.
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PesynbTaTtbl pacno3dHaBaHua knaccudgukatopoB «marka_taxi_mt» n «grz_ai_recognition_v2»
MOryT ObITb NpeAcTaBneHbl C NOMOLBI NATUHCKMX CUMBOJSIOB USIM C NOMOLLBLIO KUPUANNLbI.
MapameTp «uselLatinCharacters» otBeyaeT 3a Bbi6op cumBonoB. [NapameTp pacnonaraeTcs B
danne /data/modelRunner.cfg. Bo3amoxHble 3HayeHus napameTpbl «uselLatinCharacters»:

e True — ncnonb3oBaHMe NAaTUHCKNX CUMBOJSIOB;
e False — ucnonb3oBaHne KUpUNANLbI.

1.3. YctaHoBKa 4yepe3 Ansible

Heobxoaumo yctaHoBUTbL NakeT ansible, BbINOMHMB KOMaHAbI:

# obHOBNEeHVMe MeHeaxepa NaKkeToB

yum update

# ycTaHOBKa AOMONHUTENIbHbIX PEerno3uTopues
yum install epel-release

# ycTtaHoBKa ansible

yum install ansible

1.3.1. Hactponka SSH

Heobxoanmo creHepupoBaTb SSH-knto4 n gobasutb ero Ha ueneson cepsep. [1na Havyana
HeobxoaMMo NPoBepUTbL N HacTpouTb SSH cepBuc:

# npoBepka paboTocnocobHocTu ssh cepsuca

systemctl status sshd

# ecnu cepBUC HeaKTUBEH HeobXOAMMO €ro 3anycTuUTb
systemctl start sshd

# ecnu cepBUC He YCTaHOB/JEH HEOH6XOMMO €ro YyCTaHOBUTb
yum install -y openssh-server

[Mocne aToro Heo6xoaMMo creHepmpoBaTb OTKPbITbIM SSH-KMOY, BbINOMHMB KOMaHAY:
# reHepupoBaHue OTKpbLITOro SSH-k/w4a
ssh-keygen

Mpn HeobGXoOuMMOCTM MOXHO 3agaTh K4YeBy dpady unuM ocTaBuTb e€e nycton. [ns
KOMMpPOBaHWNSA KroYya Ha LerneBon cepsep He06XoaMMO BBECTM KOMaHAY:

# KonupoBaHWe OTKpLITOro SSH-knw4a Ha ueneBoW cepeep

ssh-copy-id username@hostname
rge «username» - UMA aBTOPU30OBAHHOIO MNosrb3oBaTend, a «hostnamey - IP-ap,pec ueneBoro
cepsepa.

HaHHbIn cnocob He sABNsieTCs €AMHCTBEHHO BO3MOXHbIM. Bbl MOXeTe Mcnonb3oBaTb
nobon gpyron yaobHei cnocob onst obecneyveHns SSH-gocTyna Ha ueneson cepsep.
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1.3.2. Hactpounka kKoHdurypaumoHHoro canna «hosts»

B komnnekte nocTaBkM HaxoauTCsa KOHUrypaumoHHbln dann «hosts». 3ToT dhann
pacnonoxeH B gupektopun /ansible. B pasgene CARS.API| Heobxoanmo 3agatb BHeELWHUN |IP-

agpec cepBepa Kyga OyaeT ycTaHaBNMBATLCA MpUITOXeHWe n rae OyaoeT pacrnornoXeH
BGanaHCUpPOBLLUMK «NginX»:

#CARS .API
#Multiple hosts allowed

[api]
<IP_appec>

#0Only 1 host
[nginx]
<IP_appec>

1.3.3. Hactponka koHdcpurypaumoHHoro cdauna «all.ymli»

Heobxoanmo npousBecTn HaACTpouKy cepBuca B anne «all.yml», pacnonoxeHHoro B
anpekTopum /ansible/group_vars. OnucaHne napameTpoB HaxoauTca B Tabnuue 3.

Ta6bnuua 3. NapameTpbl KOHDUrypaumoHHoro canna «all.ymi»

# [MapameTp OnucaHue
1 luna_cars_vers YkasblBaeT uma apxusa. Hanpumep, luna-cars_v.0.0.12.

2 luna_cars_zip_location B atom napameTpe 3agaetcs nyTb 0o apxmBa CARS.Stream.
Hanpuwmep, /distr/api/<luna-cars_v.0.0.12.zip>.

1.3.4. HacTtpouka mapwpyTM3aumm u macutabupoBaHus

Mepen ycTtaHOBKOW Takke HeobGXO0OMMO MPOWM3BECTM HACTPOWKY MOPTOB CepBUCa, KOTOpble
OyayT ncnonb3oBaTtbcsa Npu pabote. Caenatb 3T0 MOXHO B 6510Ke, NOCBSALLEHHOM NOpTaM.

CHMCOKBCGXHOpTOBrK)yMOﬂanMml4MXHa3HaquMeﬂpeﬂCTaBﬂeHE3HpMﬂ0meHMM1.

PekomeHayeTcs  oCcTaBnATb  HOMEp  MOPTOB MO YMOJSYaHWUIO. lMNepemeHHas
«CARS_API_PORT_RANGE» no3sonseTt 3agaTb KONMYECTBO MOPTOB, HayuMHasi ¢ nopra,
3agaHHoro B nepemeHHon «CARS_API_PORT».

Mpn ycTaHoBKe aBTOMaTMYecku ByaeT co3gaH KOHUrypaumoHHbIn hann 6anaHcnposLLmKa
/etc/nginx/conf.d/cars-api.conf, B koTopom 6yayT ykasaHbl BCe NopTbl U NpaBuna odbpalleHus
K HUM. [prMmep HanonHeHnsa aToro hanna npeacraBneH HUXKe:

upstream lunaCars {
least_conn;
server<|P agpec>:8100;
server<IP agpec>:8101;
keepalive 8;

}

server {
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client_max_body size 100m;
keepalive_timeout 600;
proxy_connect_timeout 600s;
proxy_read_timeout 600s;
proxy_send_timeout 600s;
listen 81 default_server;
server_name _;

location / {

proxy_pass http://lunaCars; }
}

1.3.5. BbIb6op cTpaHbI

B danne «all.yml» pgoctyneH Bbibop pexuma pacnosHaBaHus cTtpaH [P3. Hactpowka
NMPOMCXOANT B CEKLMM CETEBbLIX HACTPOEK:

#Will use Emirates GRZ classifiers (True)
#Will use default GRZ classifiers (False)
EMIRATES: False

[nsa Bbibopa pexunma HeobxoanMOo N3MeHUTb 3HadeHne napameTpa «EMIRATES»:

e True — cuctema byget pacnosHasaTtb [P3 Tonbko OAD;
¢ False — cucrema 6yget pacnosHaBaTb 'P3 octanbHbix cTpaH (PP, CHIT, EC).

1.3.6. 3anyck yctaHoBKU 4yepe3 Ansible

B npouecce yctaHoBKM ByaeT OTKIOYeH BCTPOEHHbIN firewall n selinux (B ganbHenwem
noTtpebyeTcsa nepesarpyska).

B HeKOTOpbIX Criyyasix MOXeT NOsIBUTLCS OLnbKa 0 He4OCTYMHOCTWN PENO3UTOPUEB, B 3TOM
cnyyae Heobxoammo nepesanycTuTb YCTaHOBKY.

[na 3anycka yCTaHOBKM HeOOXOAMMO HaxoAuTbCA B AupekTopuu /ansible M BbINONHUTL
KomaHAay:

ansible-playbook -i hosts install_api.yml
1.3.7. MNMpoBepka paboTocnocobHoCTH

Mo OkOHYaHMKM yCTaHOBKM HEOBX0aMMO NpoBepuTb cocTosiHue cepBuca CARS.API komaHaon:

systemctl status luna-cars-api

[Mpun KoppekTHOM paboTe cucTtema He JOIMKHA BblAaTb coobLieHnst 06 ownbke.

1.4. YctaHoBKa npu nomowmn Docker

1.4.1. YctaHoBka docker n docker-compose

Mpn ncnonbsoBaHun PEL OC Heob6xoauMo BOCMONb30BaTbCA OULManbHON UHCTPYKUMEN,

TaK KaK 3Ta MHCTPYKLUUNA ABNAETCA camom aKTyaanoﬁ.
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1.4.2. Hactpouka cpanna okpyxeHus «.envy

MapameTpbl harna oKpyXeHnsa «.env» npeacrasneHsl B Tabnuue 4.
Ta6bnuua 4. NapameTpbl hanna oKpyKeHus.

# MapameTp OnucaHwue

1 HASP_license_server 3apjaet nyTb OO cepBepa, K KOTOPOMY YCTaHOBLUMK
obpalyaeTca 3a OOCTYMNHOW CETEBOM NULEH3NEN Ha NPOLYKT.
Ecnn ceTeBon nULEH3un HET, TO OHa 3a4aeTcd NOoKanbHO.

2 HASP_wait _time 3apaeT BpeMda OXugaHusi OTBeTa Npu OTnNpaBKe 3anpoca o

[IOCTYMHOW NMULIEH3NW Ha cepBep. 3aaeTcs B MUHYTaXx.
3 Emirates BbiGop cTpaHbl pacrnosHasaHus MP3. [JoCTynHbIe 3Ha4YeHus:

e true — cuctema 6yget pacnosHasatb [[P3 Tonbko OAD;
o false —cucrema 6yaet pacnosnasatb NP3 PO, CHIT, EC.
4 ENG 3apgaert a3blk cucteMbl. [JOCTyNHbIE 3HAYEHUS:

e true — aHMUNCKNIN A3bIK CUCTEMDI;
o false — pycckuin a3blk cuCTeEMBI.

1.4.3. 3anycK ycTaHOBKMU

CkonupynTte apxme CARS.API B gupektopwuto /distr/api.
B kopHeBon nanke (rae pacnonoxeH docker-compose.yml) BbINOMHUTE KOMaHAY

docker -compose up -d

[Mocne nameHeHus hamna «.env» UM UHbIX NapameTpoB HeOOBXOAMMO 3anyckaTb CUCTEMY C
KNKYoOM nepecOopKu:

docker -compose up -d -build
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NMpunoxeHus

MpunoxeHwne 1.

Ta6bnuua 5. Cnncok ncnosnb3yembix NOPTOB MO YMOYaHUIO

MopT CepsBuc K nopty obpawiaetcs

34569 CARS.Stream CARS.Analytics backend, lNonb3osaTens
(stream preview)

81 Nginx nepeg CARS.API CARS.Stream, CARS.Analytics backend

8100+ HavanbHbin nopT CARS.API Nginx

8000 CARS.Analytics backend CARS.Analytics frontend, CARS.Stream,
Monb3oBaTtens (admin)

8080 CARS.Analytics frontend Monb3oBatens ("paduyeckun nHTepdenc)

1947 HASP CARS.Stream

5432 Postgre SQL CARS.Analytics backend

6379 Redis CARS.Analytics backend
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MpunoxeHwne 2. ctopmna naMeHeHNN.

Oara Bepcus OnucaHune
05.08.21 1.1 MonHasa peBusns u o6HOBNEHNe AOKyMeHTa
29.01.21 1.0 lMepBnYHas Bepcua JOKyMeHTa
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