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Audion Traffic Counter —
pykoBoactBo ana N -areHTa

CopeprxaHue

e [lpaBuna, KOTOpble AENCTBYHOT BCErAa

e [lanka

e Kak npvBectu nanky B pabouee coCcTosiHME

e KomaHgpbl

e PacctaHOBKa ANHWI NO Kagpam

e CYéT 1 YTeHve NpPoroHa

e O6yyeHMe KI1acCoB NOJ KaMepbl NONb30BaTeNs

e FEcium yto-TO He TakK

10T Parin — ans VM-areHTa, KOTOpbIN paboTaeT B Nanke NporpamMMbl BMeCTe € e€ NoJib30oBaTeNeM:

Claude Code, Codex nam ntoboro apyroro, KTo yMeeT 3anyckaTb KOMaHAbl 1 CMOTPETb KapTUHKM.
MNonb3oBaTesb 3anycKaeT areHTa B narnke nNporpamMmmbl 1 roeoput: «lpountamn
Docs\AI_AGENT_GUIDE_RU.md ». Bcé, uto genaetr oKHO nporpamMmbl, UAET Yepe3 KOMaHAbl ABUXKA,

ONnncaHHbIEe 34€CHb, MO3TOMY areHT MOXET CAENAaTb Ty Xe pa60Ty n3 KOMaHAHOVI CTPOKMW.

Yto A€NaeT nporpamMMa: YMTaeT 3anncb AOpO)KHOI\/’I KaMepbl, HaXO0AUT MalLUWHbI B Ka>XAOM Kajpe, BeAéT
KaXXAyro OT Kajpa K Kaapy 1 CHUTaET eé OAVH pa3, Korga OHa nepecekaeT JMHUKO, I'IpOBeAéHHyI-O no
Kaapy, No CTpeENKe NNHNN. NITor — cKonbkKo NerkoBblix, rPy30BblX, aBTO6yCOB M MOTOLUMKNOB CAeNnaaun

KaXablh MaHEBP. JIMHUM 3anncKn XpaHATCA B Garine KaMepbl; Y KaXka0oW 3anmncu CBOW.

Ntoamn paboTatoT ¢ NporpaMmMoin yepes okHO,  Start.exe , U PyKOBOACTBO MO/Nb30BaTENS

( Docs\USER_GUIDE_RU.md ). MyTn HW>XXe — OT nanku nporpamMmei.

NpaBunaa, KoTopble AeNCTBYIOT Bcerga

e 3anucu — nosb3oBartena. OHK nexaT Tam, rae nx 4ep>XuT NoJib3oBaTe/lb: HE KONMMpPOBaTb UX B

nanky nporpaMmmbl N HAKyAa HE OTNPaBAATb.



e CnpocuTb, Npexxae 4eM cMOTpeTb. Bcé, uto paccmaTpuBaeT areHT — Kagp A5 paccTaHOBKM
JNHWIA, TNCT BbIPE30OK ANA Pa3METKWN, — YXOAWUT B CEPBUC, HA KOTOPOM areHT pabotaet. [lo nepBow
KapTUHKM CMPOCKTE NOJIb30BaTENA, MOXHO /N 3TO ANs ero 3anucen. Ecnm Henb3s — KapTUHKK

PasMeydaeT 1 NpoBepAET NoJIb30BaTE/ib, @ ar€HT 3anyCckaeT KOMaHAbl.

e [BMKOK — TOJIbKO runtime\python.exe . B cuictemHom Python Hy>HbIX nakeToB HeT, 1 CTaBUTb

X TyAa HENb3A.

¢ He 3anyckatb cuér ouepeam 3anuceit. 310 kHonka CHUTATb nonb3osatens. OgHy 3anucb Uan eé
YyacTb U3 KOMaHAHOW CTPOKM — MOXHO; Mpexae YeM 3anyckaTb TO, UTO Harpy><aeTt BUAEOKapTY,

CKaXuTe, 3a4eM N Ha CKOJIbKO MUHYT.

e Hwuuero He nucatb gle]:]0) & MOAeJ'Ib, Ha6op, Nnayka TMCTOB COXPaHAKT CBOU MMeEHa; HOBOE

noayyaeT HoBoe umA. MNporoHbl B | output\ 1 gaHHble 06yyeHna — nosb3oBaTens.
e 3akpbiTb OKHO nepey recordings add : OKHO TOXe AepP>XWUT CMUCOK.

e Yunucno — BmecTe ¢ TeM, Ha YEM OHO CTOUT: «aBTOBycoB —6 %» 6e3 «n3 51 aBTObYyCa» HMUero He

3HaunT. OZHa MalnHa 13 ABajLaTV — MATb NMPOLEHTOB.

NManka

MyTb Y10 B HEM

Start.exe |, | App\ OKHO

runtime\ cBon Python nporpammsl ¢ 6ubanotekamu (CTaBUT OKHO)

models\ Beca AeTeKTopa 1 To, UTo M3 HUX caenaHo; models\classes\ —
MOZEeNN KNaccoB MalUnH, 0byyeHHble 34echb

system_core\kinds\ MOZe/Ib KaCcCOB MaLLWH, KOTOpas UAET C MporpamMmon (Mogesnb no
YMOAYaHWIO)

Tools\ffmpeg\bin FFmpeg

system_core\main.py ABVXKOK: BCE KOMaHZbl HUXe

config\cameras\<id>. json JNNHUW KaxaoM 3anmcK (pannbl kamep)

config\recordings. json CMMNCOK 3anmncer okHa

output\<sanucb>\<pata- MporoH: | events.csv , | summary.json , | camera.json | ¢ Bblpe3kamMu

BpemMa>_<mopenb>\ — | crops\ , | crops.csv ; OTMETKM — | review.csv



MyTb Y10 B HEM

classes\  pAfOM C 3anmncamu JaHHble 0byueHWns: Bblpe3Ku, INCTbl, METKM, Habopbl (HACTPOI7IKI/I,

OAHHbBIE OBYYEHWA moryT nepeHecTu vx B BbIBpaHHYO nanky)

reference\<kamepa>\ pYyYHble CYETbI AN CBEPKU

<3anucb>. json

logs\ >KYpHaa OkHa

Pa6bouas nanka. config\cameras , config\recordings.json , output , reference u logs —
CObBCTBEHHbIV MaTepuran nosab3oBaTens. 1o yMOnYaHWO OHM exaT B Narnke nporpammbl, a eCv B
HACTPOWKAX, PABOYASA MATKA BbibpaHo B MATKE MOJIb30OBATE/Il — B narke, KOTOPYO OH
Ha3Ban (| "WorkFolder" B config\settings.json ; camu HacTpPOVKM BCerga ocrtaroTca y
nporpammel). Packnagka B 06omnx Mectax oAHa, 1 ABUXOK cieayeT Bbibopy cam: recordings list
neyartaeT MOAHbIA NyTb Ganna AMHUIA Kaxaon 3anncK,  count 6e3 ——out nuweT B| output

pabouel nanku, report uuTaeT NPOroHsbl oTTyAa. No3TOMy, Npexzae YeM nucaTtb Gana AMHUA Nan
MCKaTb MPOroH, MPOoYnNTalTe, FAe OHW fiexaT, 3 recordings list — He cumTaliTe, UTO B Manke
nporpamMmmebl. Pabouyto nanky nosb3oBaTens He NEPEHOCUTb M 3TY HAaCTPOMKY HE MEHATb, MOKa OH He

nonpocwa.

Kak npuBectu nanky B pabouee coctosiHne

MNporpamMmma MOXeT 6bITb FONbIM CKENIETOM: OKHO, KOZ, HaCTPOWKM — U HUYETO He YCTaHOBEHO.
Start.exe , pa3gen YCTAHOBKA, YCTAHOBUTb HYXXHOE ctaBuT TO, Yero He xBaTaeT MallnHe
(Python, PyTorch nog suaeokapty, TensorRT Ha Bugeokapte NVIDIA RTX, Beca getektopa, FFmpeg),
OKOJ10 LWecTn MUHYT 1 6 b ckaunBaHma. KHonka cHayana cnpalivBaeT 1 rOBOPUT, UTO NPUAET MO 3Ty
MaluuHy. MepBbil war nposepseT, ectb v B Windows Microsoft Visual C++ Redistributable, koTopbii
Hy><eH PyTorch, n ctaBuT ero yepes winget, ecam HeT ( install\Ensure-VCRedist.psl ;
eAVHCTBEHHOE, UTo cTaBuTca B Windows, ¢ pa3pelueHuns agMmHucTpatopa). V13 koMmaHAHOW CTpOKM:

builder_main.cmd install_all . [Motom:

builder_main.cmd verify

runtime\python.exe system_core\main.py doctor

verify pomkeH 3akoHUMTbCA cTpokou «Everything is in place»; backend B oTBeTe doctor — 1o,

Ha 4Yém MalumHa cumTaeT: tensorrt (NVIDIA RTX, 6bicTpbin nyTh),  cuda (apyrve BuieokapTbl



NVIDIA), directml (nto6as Bugeokapta ¢ DirectX 12 — Intel, AMD — B HeckONbKO pa3 MeaNeHHee),

cpu .

KomaHpabl

Bce — | runtime\python.exe system_core\main.py <komaHpa> ; KaXjas nedyataemMas CTpoka —

oanH 06bekT JSON.



\

doctor YTO YCTAHOBMEHO M Ha Y€M uAET CYET
recordings add MAMKA_WAU_0AAN [...] [06aBMTb BUJEO B cnucoK okHa (OKHO 3aKpbiTo)
recordings list Bce 3anucu: id, pasmep, tann nuHuM,

paccTaBneHbl M, 4YTO He TakK
frames [--id ID ...] [--at 0.5] Kagp U3 cepepuHbl KamaoW 3anucu B
._runtime\frames\<id>.jpg c ceTKoii
B MuUKcensax Kappa; <id>.lines.jpg — ¢
HAPUCOBAHHLIMU JIMHUAMY
count --video OAIN --camera config\cameras\ID.json ——out MAMKA
[--start C] [--end C] [--model yolo26s.pt] [--device autol]
[-—crops 3] [--classes WUMA] [--shapshot-every 10]
cYéT opHoit 3anucu (Mnau YacTu); -—crops
COXpaHsAeT BbIPE3KU Kampmoi
MOCYMTAHHON MawuHbl, ——classes Ha3blBA€T KJACCHI
Mopenbio
compare ——summary MPOFOH\summary.json [...] —--reference reference\KAMEPA\WMA. json
nporodH (MnM HecKoNbKO) MPOTUB PYYHOro cYéTa
classify —-run NAMKA [--classes UMA] nepeHasBaTb KJlacCbl MOCYUTAHHOro nporoHa 6es
nepecyéta BuUAEO
harvest —-video OANN [--out MAMKA] [--start C] [--end C] [--grid 2x2]
BbIPE@3KM BCEX MaWMH, KOTOpble ABUFANUCH; JUHUM
He HYHHbl
sheets ——dir MAMNKA --name UMA [--classes ...] [-—sample N] [--lines ...]
AUCTBl No U8 MPOHYMepOBaHHbIX BLIPE30OK AN
pasMeTKM rnasamu
labels —-dir NAMKA [...] 6YKBbl, 3anucCaHHble pPSgoM C nAucTamu —>
labels.csv
teach ——name UMF —-train MAMKA ... —-val MAMKA ... [--epochs 25] [--boost MPEOUKC N]
[-—minibus bus|car] [--light truck|car]
mogenb knaccoB —> models\classes\UM{.pt
check-classes —-classes WMA —--val MANKA ... [--car-to-truck]
[peTeKTop, Mojesb U NpaBuio «oba BMecTe»
NpoTUB METOK
report ——out MAMKA [--id ID ...] [-—run MPOIOH ...] [-—formats xlsx docx md] [--lang
ru|en]
MOCYMTaHHbBIE 3anmucu haiinamm pnsa nwopei:
pokymeHT Word u BegomocTb
Excel; 6e3 —--id M —--run — nocnegHuin NporoH

KaMHOﬁ 3anucm cCcnucka

—-classes auto 6epéT Mogesnb kNaccoB MO yMOAYaHMIO — Ty, YTO Ha3BaHa B

config\classes_default. json . OkHO genaeT 10 Xe, korga B pa3gene ObBYYEHUE He BbibpaHo



nHoe. E€ dann naér Bmecte ¢ nporpammon ( system_core\kinds\ ), nO3TOMy TONLKO UTO
yCTaHOBJIEHHAA Marnka CYNTAET C Hel; MOoAeNb C TeM Xe MMeHeM B models\classes — CBOS,
nosb3oBaTtens, n 6epétca nepsoi. Kakas Mozenb CTOUT NO ymMoa4YaHuo, rosoput  doctor

( "kinds" ). Kntou | ——car-to—truck y | count , classify w| check-classes — npaBuio Knaccos,

Kaknm OHO 6b1n10 g0 1.5.0: yTo6bI NOBTOPUTL CTapble YnCaa.

Otuér. Korga nonb3oBaTtenb NPOCUT pe3ynbTaT, 3anuLumTe ero KOMaHAoM | report B nanky, KOTOPYyHO
OH Ha30BET, 1 CKaXMTe, YTO B HEM: CKOIbKO 3aMnCen, CKOIbKO MOMEYEHO «MPOBEPUTL» U MOYEMY.
3anuncb NomevaeTtcs, Korga oHa NpoynTaHa He 40 KOHLA UAK KOrAa eé KiacCbl COMHUTENbHbI —
MOZeNb KJ1accoB nepeHassana He MeHblue 20 MalrH 1 He MeHbLue 5 % M3 Tex, YTO JeTeKTop Ha3Ban
nerkoBbIMK (| cars , renamed , doubt B 6noke classes danna| summary.json ). 3T0 NpusHak
Kamepbl, Ha KOTOPOWN MOJE/b He y4Maack: YNCIO MALLNH Y TaKOro MPOroHa BEPHO, a AeNeHne Ha
Nnerkosble, aBTOOYCbl 1 rpy30Bble — HeT. YTo ¢ 3TMM Aenatb — pasgen «ObyyeHune K1accoB Mo

KaMepbl MONb30BaTe/IA»; Bbl4aBaTb TaKOe A€/IEHNE 3a PE3YbTaT HE/Ib3A.

PacctaHOBKa IMHWI MO Kaapam

Ya06HbIM cNOCO6 NOArOTOBUTL MHOTO 3amnMCen: areHT paccTaBaseT IMHUM MO OAHOMY Kaapy KaXkaoMu,
Nnosb30oBaTe/ib NPoxXoAuT 3anucy B okHe (KAMEPA, kHOMKK «npeaplayLas / cnegyrowlas»), nonpasaset

MbILWbO N HaxumaeT CHUTATD.

1. 3akpoiTe okHO. main.py recordings add <nanka> . Kaxpgas 3anucb nonydyaet id (ums danna

6e3 paclumpeHns, C HOMepPOM, KOr4a MMeHa NOBTOPAKOTCA).

2. main.py frames .[locmoTpuTe Kaxabln <id>.jpg : Kagp 13 cepeamnHbl 3anmcKn (Hayano 4acto
TEMHOE UV TPACETCS), Y3KUI Kaap NokKasaH BABOE KPYMHee, Ha ceTke — MUKCeNn Kagpa:

KOOPZAMHATbl YNTatOTCA MPAMO C Heé.

3. [ns kaxaon 3anncu Hanuwunte  config\cameras\<id>.json :



[e]

{
"name": "Ha3BaHME TOYKM CbEMKM, ONa nwgen",
"frame_size": [640, u480],
"zones": [
{ "id": "near", "rect": [0, 0, 640, uU80], "scale": 1 },
{ "id": "far", ‘"rect": [0, 196, 640, 292], "scale": 2 }
i
"lines": [
{ "id": "south", "label": "yTo cuyuTaeT", "zone": "near",
"pl": [60, 300], "p2": [280, 300], "pos": "N1", "neg": "" },
{ "id": "gate-A", "label": "", "zone": "near", "pl": [360, u430], "p2": [600,
455],
"pos": "A:in", "neg": "A:out", "kind": "gate", "branch": "A" }
]
}

frame_size — pa3mep, KOTOpbIV HaneyaTtan frames ; KOOPAWHATHI — MUKCENN NCXOAHOTO

Kajpa, X OT 1€BOro Kpafd, y OT BEPXHErO.

Mo IMHWM Ha KaXkAblA MOTOK, KOTOPbIN CUMTaeT obcnesoBaHMeE: MOMNEPEK NPOe3XKeN YacTh Moz
NPSAMBIM YIIOM K ABUXKEHWUIO, TaM, T4e MallWHbl KPYMHbIE U HE 3aC/IOHART APYT ApYyra, — He Ha

CTOM-/IMHUK, He 3a CTONBOM, He y caMOoro Kpas Kagpa (cnes fOMKEH YCTOATbCSA A0 ANHUM).

HanpaBneHwne: nog UMeHeM  pos INHMA CYMTAET MalUVHbI, KOTOPblE OKa3blBalOTCA CAeBa OT
pl —> p2 . NpoBeaéHHan CHM3y BBEPX — CUMTAET eAyLLnX BNPaBo; CBEPXY BHU3 — BJIEBO;
CrpaBa Ha/jieBO — BBEPX MO KaApy; C1eBa HanpaBO — BHM3. | neg | OCTaBbTe MYCTbIM, €CN
BCTPEYHbIN NOTOK Ha 3TOW IMHUWN HE CUUTAETCA; ECIN CUMTAeTCA — pos Y 6obLUero noToka.

JInHnA nepep pa3BUAKOMW, Y BETBEN KOTOPOWN €CTb CBOW INHUKN, — KOHTPOJIbHAs:  "check" :
true , nHaue €€ MalNHbI BOWAYT B UTOT ABaXAbl.

VimeHa — Ha3BaHMA MaHEBPOB 13 BE4OMOCTMN NONb30BaTeNs, €CIN OHU U3BECTHbI; MHayve | N1 |,
N2 ...

MepekpECTOK 1AM KONbLO: BOPOTa NOMEPEK KaXKA0W BETKW, Uepe3 Bbe3J U Bble3z Pa3oMm

( "kind": "gate" , "branch": "A" ,|pos / neg| = A:in /| A:out ); ABM>XXOK CBOAMNT
Bbe3Jbl 1 Bble3bl B MaHEBPbI «A — B».

[lanbHAs YacTb, rae MalVHbl B HECKOJIbKO NMUKCENEN: 30Ha BOKPYr Heé co  scale 2 un fanbHue

JMHWW B 3TOM 30He. be3 HyXabl 30H He 3aBOAUTD.

4. CHoBa  main.py frames .Y kaxgou 3anucu  problem agosaxeH 6biTb  null | | placed — true.

MNocmoTpuTe Kaxabi  <id>.lines.jpg : NMHMA NeXUT NONEPEK CBOEW AOPOrn, CTpeska CMOTPUT

TyAa, KyAa eayT CHUTaeMble€ MallHBbI. ﬂonpaBbTe N NOBTOPUTE.



5. 3anucun ¢ of4HOM TOUKM CbEMKM AENAT PacCTaHOBKY: ckonupywuTte dann noa apyrum id n nposepbTe

KOMWIO Ha eé Kajpe — LUTaTUB ABUratoT.

6. CkaxxuTe Noab30BaTesto, YTO PaCcCTaBAEHO U YTO HET, C NyTAMMU K KapTUHKam . lines. jpg . Yero
no KaApy He NOHATb — KyAa UAET ABUXeEHME No jopore 6e3 eANHON MaLUWHbI, Kakne MaHEBpPbI B
€ro BeOMOCTM, — CMPOCUTE, a He yraAblBaMTe: IMHUSA CO CTPENKOW He TyAa 3a HOUb He MocymnTaert

HWYero.

CuéT n uteHMne NporoHa

OgaHa 3anucb AN NpoBepKu:

main.py count —-video <¢aitn> -—camera config\cameras\<id>.json —-—out output\<id>\

<paTa-Bpems>_yolo26s

MNporoH nuwet  events.csv — MO CTPOKE Ha KaXAbl MOCUUTaHHbIA Npoe3s: frame , time |
movement , class , line ,| zone , | track (c mogenbto knaccos ewlé detector_class |
classifier_class , classifier_share , mark ), —u| summary.json : summary (MaHEéBp ->
Knacc -> MalvH),  total (BcA 3anncb 6€3 KOHTPObHbIX IMHNIA W BbIE3J0B U3 BOPOT), manoeuvres ,
backend , complete (false — 3anuce npoumnTaHa He A0 KOHUA). MNporoH nosTopseTca 6anT B 6anT

Ha TOM >Ke nyTu CYéTa; pa3Hble NyTKn pasinyv4akoTCA Ha e4NHULIbI MaLlUWH.

PyuyHown cuét anqa ceepkn — reference\<kamepa>\<3anucb>.json :

(
{
"classes": ["JlerkoBoil/MukpoaBTobyc", "ABTO6YyC", "Manuit rpysoeoit", "CpeaHui
rpysosoit", "Bonbwoi rpysosoin", "Cneu"l],
"engine_classes": { "car": [0, 5], "bus": [1], "truck": [2, 3, 4] },
"counts": { "N1": [1073, 12, 28, 16, 20, 0] },
"derived": { "P1": ["N2", "N3"] }
3
\

B | counts — no uncay Ha ctonbeL, BeAOMOCTM NoNb30BaTens, | engine_classes ckiasblBaeT
CTON6LbI B KNAcCbl MporpaMmsl, | derived 3a4aéT KOHTPOJIbHbIE MAaHEBPbI Kak CYMMbI.  main.py

compare neuvaTaeT Mo KaXXAoMy MaHEBPY M Kiaccy: BPYUHY, NporpamMMa, pa3Hunua, NpoLeHTbI.

PyuHoi1 cUET — TOuUKa OTCUéTa, a He UCTUHA. /1IN TOUYHO CUMTAKOT XOPOLUO BUAHbIE MALLMHBbI, @
OCTa/lbHOEe MPUKWABIBAIOT. [1e MPOroH 1 PYYHON CHET PacXOAATCA MO KAacCy, Pa3NoXnTe MaLLVHbI

3TOW IMHUM Ha AUCTbI (CYET ¢ ——crops 3 , noToM sheets —-dir <nporoH> —-lines <id nuHun> -



—-classes bus truck wu BbibOpka NIerkoBbIX), pa3mMeTbTe M MOCUMTANTE MO KAaPTUHKAM — MONYYUTCA
TPETUW CYET, KOTOPbIN MOXET MPOBEPUTL KTO YrogHO. Ha 3anucy, Ha KOToOpou genanacb NporpaMmma,
TakoW CYET COLUENCH C PYYHbIM A0 OAHOW-ABYX MALUMH Ha BANKHUX IMHUAX — KOTAa MapLUpyTKU

nocHnTaIn aBTO6ycaMI/1, KakK X CHUTann nroan.

O6yueHue K1accoB Noj Kamepbl NoJ/ib3oBaTeNsA

[Aetektop (YOLO, 06yueHHbIn Ha poTorpadumsax co BCEro MmMpa) XOpoLLO Ha3bIBAET JIETKOBbIE U MJI0XO
— OCTaNbHOEe: MapLUpyTKa y Hero To aBTobyc, TO rpy3oBas, AJIMHHbIN rpy30BMK — aBTobyC. Mogenb
knaccoB — MobileNetV3-small, 6 Mb — cMOTpUT Ha TpU BbIpe3KM KaXkKA0M NOCUMTAHHOW MaLLMHbI L
Ha3blBaeT eé kiacc. C AeTeKTOPOM eé coeaMHAET NpaBuIo «0ba BMecTe»: YTO AeTeKTop Ha3Ban
NEerkoBOW, OCTaETCsA NerkoBOn, Noka Moaenb He yBepeHa Ha 90 %, uto 310 aBTObYC, — a rpy30BOM
NerkoBas AeTekTopa He CTaHOBUTCSA HUKOTAa; TO, UTO AETEKTOP Ha3Bas rpy30BOM UM aBTOBYCOM,
Ha3blBaeT MOZe/b; MOTOLIMKA OCTAETCA 3a AeTEKTOPOM. Tak MOAeNb NCNpaBAfeT aBTObYCbl U rpy30Bble
“ He NopTuT nerkosble. ([Touemy rpy30BOM — HUKOTAA: C BbICOKOW Kamepbl TEMHbIE 1erKOBbIe KaXkyTca
MOZEe/IV TPYy30BMKaMK, N yBEpPEeHa OHa B HEBEPHbIX TaK XK€, KakK B BEPHbIX; NErKOBbIX A€BATb MALUNH 13

AECATUN, N HECKOZIbKUX HEBEPHbIX nepeHasaaHvuZ XBaTaeT, yTObBbI NCNopTUTb CUéT pr3OBbIX.)

Mogaenb nAET BMeCTe C NPOrpaMmMon 1 BKAKOUYEHa C camMoro Hayana. OHa obyyeHa npumepHo Ha 4 300
pa3MeYeHHbIX MallMHaX FOPOACKMX KaMep — €O €Ton6a, C MOCTa, C 060UMNHBbI, C KPbILLKX, 1ETOM U
3umon. CBOKO MOAe/b yyaT, KOorga MoAesb Mo YMOYaHWIO MJIOXO Ha3biBaeT MalUMHbl Ha Kamepax

nosb30BaTeNs: CHayana NpoBepbTe eé (Wwar 5 HMXKe) Ha HECKObKMX COTHAX ero pa3MeyveHHbIX MaLluH.

3amep Ha 3anucuy, Ha KOTOPOK Aenanacb NporpaMmmMa, Ha O4HON IMHUK: Y AeTekTopa aBTobyckl —53 %,
rpy3oBble +39 %; ¢ Mogenbto, 06yuYeHHOW Ha NepBOW NMOJIOBUHE TOW XK€ KaMepbl, Ha BTOPOM MOJOBUHE

— aBT0bYyCbl +4 %, rpy3oBble +6 %, nerkosble 0 %.
PeluatoT ABe BeLW, @ HE YMC/IO 3MOX U HE MOAENb KPYMHee:

e BbIpe3KMU C Kamep Toro >xe Buaa. Mogenb, obyuyeHHas Ha 1400 MalLuMHax ropoACKMX Kamep,
CHATbIX COOKY ¥ CBEpXy, Ha3blBana rpy30BMKM KamMepbl, KOTOPasa BUAUT UX CMEPean, NerkoBbIMm
(=56 %). Okono ABYXCOT MaLLUMH 3TOW Kamepbl 3TO NCMPaBUIN. YUnNTe Ha Kamepax NoJib30oBaTeNsa 1
npoBepArTe Ha MX MaLLUMHaX, KOTOPbIX MOAE/b He BUAEN];

* rpaHMLa KJ1acCOB, KaK €€ NPoBOAUT BEAOMOCTb No/sib3oBaTens. J/llogu, KOTopble CYNTaroT
BPYUYHYO, OTHOCAT MapLUpyTKy (OKHa no BceMy 60pTy) kK aBTObycam; pasmeyeHHas 1erkoBou, OHa

Aana aBTobycoB —75 %. Mpexae yem pa3meyatb, CNPOCKTE NMOAb30BATENS, Kak ero BeAOMOCTH

CYMTatOT MapLLUPYTKW U Masible rpy30Bble.



Bpewmsa: gonblie Bcero Hapeska (20 MuHyT 3anucm 1080p ¢ yeTbipbMma kamepamu — 80 MUHYT Ha
rpadvike Intel, MuHyTbl Ha RTX); 0byueHune 25 s3nox Ha 3500 Bbipe3kax — nosavaca Ha npoueccope
HOYTOYyKa M HeCKONbKO MUHYT Ha BuaeokapTe NVIDIA. NepBoe 0byueHne ckaumBaeT Beca ImageNet
(10 MB).

Mopsapoxk

1. Bbipe3ku. HapexbTe BCce MalUMHbl YacTU 3aMUCU — ANHUW HE HYXXHbI:

main.py harvest --video <gaiin> --start 0 —-—end 1200

(B classes\cut\<uma 3anucu>\ pagom C 3anNMCbio; 3aNnNCb 3KPaHa C HECKONbKMMM KaMepamm —
——grid 2x2 , Kaxzaa kamepa B CBOI manky 11 12 21 22 ). ian nocuntante 3anmncb ¢ | —-
crops 3 : B Manke nporoHa 6yayT Bblpe3KM MOCYMTaHHbIX MaLlVH. Bo3bMuTe aBe pa3HecéHHble No

BPEMEHN YaCTuN — ABE 3aMnuncun, ABa AHA, AB€ MOJIOBUHbI: Ha O,CI,HOI\/’I Yy4nTb, Ha ApyFOP’I NPOBEPATH.
2. luctbl. ﬂ'ﬂﬂ Ka)KAOI\/’I nanky Bblpe€30K — CHa4ana BCE, UTO AETEKTOP Ha3Ba/ He J'IerKOBOI7I, NMOTOM

BbIOOpPKY SIErKOBbIX:

main.py sheets --dir <nanka> --name big —-classes bus truck motorcycle

main.py sheets --dir <panka> --name car —--classes car ——sample 48
Jinct — | <nanka>\sheets\<uma>_<nn>.jpg : g0 48 BbIpe30K psgamu no 8, aueriku
MPOHYMepPOBaHbI C
1. ABTOBYCbI 1 rpy30Bble — NPUMEPHO KaxkAasa AecATas MallnHa; MOYTN BCE OHW B MEPBOM MauykKe.

3. Metku. MNocmMoTpuUTe ANCT M 3anNuWnTe PAAOM  <uMa>_<nn>.txt : no 6ykBe Ha AueliKy, B nopsake
Aveek, MO BoCceMb BYKB B CTpOKe (Npobenbl 1 NepeBoAbl CTPOK HUYEro He 3HayaT; 6ykB AOIKHO

ObITb CTO/IbKO Xe, CKOJIbKO AYeek).

byksa Metka Yro 310

c car nerkoBas, BHeZOPOXHMK, MMKam, MUHUB3H, CKopas, MoAVLMA

v minibus MapLUpyTKa: OKHa Mo BCeW BepXHeW NosioBuHe bopTa

1 light Mablii rpy30Boi: GyproH 6e3 okoH no 6opty, bopToBas, byaka

t truck rPY30BUK KPyMHee: rpy30BOM, CaMOCBaJl, Tray C NpuLLenom



bykBa Mertka Yro 310

g cargo TOYHO rPY30BOW, Masbli AN BONBLLON — He pa3obpaTb
) bus aBTObYC

() trolley Tponnenbyc

r,m tram, moto TpamBal, MOTOLMKI

X junk He pa3obpaTb, ABe MallVHbl B OAHOM paMKe, He MallnHa

ComHeBaeTecb — | X : HEBEPHaa MeTKa yunUT Xy>Xe, 4eM oTcyTcTBytowwas. Notom | main.py labels
—-—dir <nanka> cobupaeTt bykBbl B <nanka>\labels.csv 1 roBoput, CKONbKO Kakmx MeTOK 1
CKO/IbKO fiveek eLLé xayT Oyks. [pexae yeM naTu Aanblie, MOKaXuTe Noab30BaTENtO NCT-APYTrOW
co cBouMu bykBamu. OTMETKK, KOTOpble MNOAb30BaTeNb cTaBuT B pasgene OBYYEHWE okHa

( review.csv nporoHa), — ToXe MeTKM.

. ObyueHmue.

main.py teach —-name <kamepbi>—01 —-train <nanku pgna oby4dyeHus> ——val <nanku pns

npoBepKu>

MapLpyTka AET K aBTobycam, Manblil rPy30BON — K rpy30BbIM; ——minibus car wn --light
car nepeHOCAT UX — CrpocuTe nosb3oBatens. Korga cBounx Bblpe3oKk Nonb3oBatens B ——train
Mano psaAoM C Apyrumu, 6epute ux vawe: —-boost <Hayano umeHu ux nanku> 4 (BbIpe3Ku
Habopa Ha3bIBatOTCA MO MNanke, U3 KOTOPOW OHW Hape3aHbl; K04, KOTOPbIN He Ha3blBaeT HY O4HOM
nankm n3  —-train , otknoHsetcs). Slydwasn sanoxa BoibrMpaeTca no nankam ——val ; Habop n

Konua mogenu xpaHatca B classes\taught\<uma>\ , mogens — models\classes\<uma>.pt .

. MpoBepka Ha pa3MeyeHHbIX MallnHaX, Ha KOTOPbIX MOAE/b He y4mniach:

main.py check-classes --classes <uma> ——val <nanku>

Tpu Tabanupl — AeTekTop, MOAeNb OfHa, NPaBuao «0ba BMeCTe» — 1 CKOJIbKO MaLLNH KaXzoro
knacca Aan 6bl CYET 3TMX MAaNoK NPOTMB TOrO, CKOJIbKO UX Ha caMOM fene. BaxHo nocnegHee,
ctonbel, «both». B npegenax 10 % no kaXxaoMy Knaccy — XOPOLUMIA pe3yabTaT; CKaXuTe, Ha

CKOJIbKMX MallnHax CTONT Ka)K,D,bIl\/’I NPOLEHT.



6. Pabora. B okHe: OBYYEHWE, MOZE/Ib K/TACCOB, nma mogenv — cnegyrowmnin CHET Ha3biBaeT

Knaccol eto. [MpOroH, MOCUMTaHHbLIN paHbLUe C | ——crops , NepeHasbiBaeTca 6e3 nepecyérta B1Aeo:

main.py classify —-—run <nanka nporoHa> --classes <ums> . CnopHble MallWHbI MPOroHa

(aeTekTop M MOAEb Pa3oLWANCh NN MOAenb He yBepeHa) — B pasgene ObBYYEHWE, nonb3oBaTtenb

OTMeyYaeT nX KHOMKOW.

7. Nyuwe. [NocMoTpuUTe, Ha YEM MOZesb eLLé olwnbaeTcs B MPOBEPOYHbIX Mankax, pa3MeTbTe 6onbLe

TakKnX MallH C KaMep NOJib30BaTeENA, O6y‘-II/ITe HOBYHO MOJ€ENb NOo4 HOBbIM UMEHEM U NMPOBEPbTE

Ha Tex >e nankax. OCTaHOBUTECH, KOraa npoBepkKa B npeaenax uean: 6o/iblle 3MOoX He nomMoraer,

bosbliue BbIpe30K Hy)KHOI7I KamMepbl — NMoMoraer.

Ecanm uto-TO He Tak

MpusHak

camera lines are drawn for

(640, u80), the video is (...)

cannot open video

Aa/ibHAA TINHUA NMOYTUN HNYEro He

cynTaeT

Ha pPa3HbIX MallHaX YMCna OTJINYAOTCA

Ha HECKOJIbKO MalluH

DirectML is not installed

teach oTtka3biBaeT: no labelled bus,

truck
labels otka3biBaerT: letters for cells

MOZeNlb NOPTUT NerkoBble

KOMMbOTEP 3acbinaeT BO BpeMA ,D,OJ'II'OI‘/’I

Hape3ku

Yrto penatb

Yy 3anucu Apyrov pasmep: en Hy>eH cBol daiin kamepsl

HeBepHbIV NyTb AN ais, KoTopbir He unTaeT OpenCV: npoBepbTe

Tools\ffmpeg\bin\ffprobe.exe

MaLUMHbl TaM CIULLIKOM MeJsIKue: 30Ha co | scale 2 nan MoZeNb

kpynHee ( ——model yolo26m.pt )

Pa3Hble nMyTn CUETa; CpaBHI/IBaI‘/JITe NPOroHbl OAHOTO NyTN

YCTAHOBKA, kHornka DIRECTML, nan | builder_main.cmd

directml

pa3meTbTe ux 6osblie: | sheets --classes bus truck Ha apyrux

Bblpe3Kax

umcao 6ykB B | .txt He paBHO uMcay sueek ero ucTa

OHa y4Y€Ha Ha Yy>XUX KaMepax: pa3sMeTbTe OKOJIO ABYXCOT MallUWH

3TOl 1 06yymnTE 3aHOBO

harvest n| teach camun He Aa0T MallnHe YCHYTb, 3aKpblTasd

KPbILLKa YCbIMUT BCE PaBHO



