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BBegeHue

IANPR SDK — 9TO KOMMNEeKT cpeacrts paspaboTkm  ans
pacno3HaBaHna aBTOMOBOUNbHbIX HOMepPOoB. OCHOBHas Lenb — obecneynTb
aBTOMaTU3NPOBAHHOE pacno3HaBaHME aBTOMOOWMbHbLIX HOMEPOB Ha
ocHoBe 6uBAMOTEKN KOMMblOTEPHOro 3peHuss OpenCV. BO3MOXHOCTU
6ubnuotekn BknoYarT 06paboTky um3obpaxeHnn. OCHOBHOW  A3bIK
ncnonb3oBaHns 6ubnmnotekn — C/C++.

Bepcusa 1.5 otkomnunupoBaHa ¢ Bepcusamu OpenCV 2.4.13, npwu
HeobxogmumocTn (no npocbbe Knuenta gna FULL Bepcuin) moxeT 6biTb
OTKOMMNUAMPOBaHa Nog ApYryto BEPCUIO.

Buabl nuueH3sun

IANPR FREE [HaHHbin Bua §NUUEH3MW NpeaHasHadeH Aans

©ecnnaTtHoro NCNONb30BaHUS onbnuoTekn C OrpaHNYEeHHbIMU
BO3MOXHOCTSIMW  pacrno3HaBaHUS: CKOPOCTb paboTbl  MCKYCCTBEHHO
CyWleCTBeHHO 3amenneHa. [JaHHbIn BMA NULEH3UM MOXHO WUCMONb30BaTb
TONMbKO B O3HAKOMUTENbHbLIX W/WUNMN  akagemumyecknx uenax. He
OOMnycKaeTcs pacrnpocTpaHeHne MporpaMMHOro npoaykTta COBMECTHO C
AJaHHOW BMbnnoTeKown.

IANPR RUS PRO LIMITED 3T10 nnatHaa nuueH3usi, KoTopas
npenocTtaBnsieT BCE BO3MOXHOCTM MO pacno3HaBaHUKO CTaHOAPTHbIX WU
TPAH3UTHbLIX POCCUNCKMX HOMepOB. [lonyckaeTcs MUCNofb3OBaHUE TOJSIbKO
0N COBCTBEHHbIX HYXO BHYTPU OpraHm3aumm (Unm TONbKO OU3NYECKUM
NULOM), MPUHABLLEN JAHHYIO JIULIEH3MIO.

IANPR RUS PRO EXTENDED LIMITED 3To nmatHas nuueH3us,
KoTopaa npegoctaBndeT BCE  BO3MOXHOCTM MO  pacno3HaBaHUIO
CTaHOapPTHbIX U TPaAH3UTHbIX POCCUMCKMX HOMEPOB, a TaKkKe OCTalbHbIX
TUNOB HOMEPOB, MNPUCYTCTBYOWMX B OaHHOW Bepcun. [lonyckaeTcs
NCNOSIb30BaHME TOSbKO ANl COBCTBEHHbLIX HYXKA BHYTPU opraHusaumm (Unm
TONBbKO PU3NYECKUM JTULIOM), MPUHABLLEN AAHHYIO NINLEH3NIO.

IANPR RUS PRO FULL 310 nnatHaa nuueH3usi, KoTopas
npeaocTaBnsieT BCE BO3MOXHOCTM MO pacno3HaBaHUKO BCEX TUMOB
HoMmepoB Poccurickon depepaumm, NPUCYTCTBYIOWMX B AAaHHOW BEPCUN.
[onyckaeTcsa ucnonb3oBaHME AONs  pacnpocTpaHeHUs COBCTBEHHOro
nporpaMMHOro nNpoaykra.

IANPR KAZ PRO LIMITED 3710 nnatHas nuvueH3us, KoTopas
npeaocTaBnsieT BCE BO3MOXHOCTU MO pacrno3HaBaHUIO YaCcTHbIX U HOMEPOB
opraHudaumn KasaxctaHa (TOSNIbKO MNPSAMOYrOfibHblE OAHOCTPOYHbLIE).



[onyckaeTcsi UCNonb30BaHWE TOMbKO AN COOCTBEHHbIX HYXO BHYTPU
opraHuzaumm (Unn TONbKO (U3NYECKMM FNLOM), MNPUHABLLUEN OAHHYIO
NULEH3UIO.

IANPR KAZ PRO FULL 310 nnatHass nuueH3usa, KoTopas
npeaocTaBnseT BCe BO3MOXXHOCTU MO pacrno3HaBaHUIO YaCTHbLIX U HOMEPOB
opraHudaumn KasaxctaHa (TONbKO MNPSIMOYrOfibHbIE OAHOCTPOYHbLIE).
[onyckaeTcsa ucCnonb3oBaHME AONs  pacnpocTpaHeHus COBCTBEHHOro
nporpamMMHOro Npoaykra.

IANPR TM PRO LIMITED 3710 nnatHas -nuueH3usi, KoTopas
npeaoCcTaBnsieT BCE BO3MOXXHOCTU MO pacrno3HaBaHUIO YaCcTHbLIX U HOMEPOB
opraHusaumm TypkMeHuUCcTaHa (TOSMbKO NPSIMOYroOSfibHble OOHOCTPOYHbIE).
[onyckaetcsa uCnonb3oBaHWE TOMbKO ANA COOCTBEHHbIX HYXO BHYTPU
opraHusaumm (UM TONbKO (PU3NYECKUM JIMLOM), MNPUHABLUEN OAHHYIO
NULIEH3NIO.

IANPR TM PRO FULL 3710 nnatHad nuueHsns, KoTopas
npeaoCcTaBnsieT BCE BO3MOXXHOCTU MO pacrno3HaBaHUIO YacTHbIX 1 HOMEPOB
opraHusaumm TypkMeHuUCTaHa (TOSMIbKO NPSIMOYroOfibHble OOHOCTPOYHbIE).
[onyckaeTcsa uCnonb3oBaHME AN pacnpocTpaHeHNd COBCTBEHHOro
NporpaMMHOro nNpoaykTa.

IANPR BY PRO LIMITED 3T0 nnatHas nuueH3usi, KoTopas
npegocTaBnseT BCe BO3MOXHOCTWU NO pacrno3HaBaHUO HoMepoB benapycu.
[onyckaetcsa uCnonb3oBaHWE TOMNbKO ANA COOCTBEHHbIX HYXO BHYTPU
opraHu3aunu, NPUHABLLEN AAHHYIO NNLEH3NIO.

IANPR BY PRO FULL 310 nnatHas nuueH3uda, KoTopas
npeaocTaBnseT BCe BO3MOXHOCTM NO pacno3HaBaHUo HoMepoB benapycu.
[onyckaeTcsa ucCnonb3oBaHME AONs  pacnpocTpaHeHUs COBCTBEHHOro
NporpaMmMHOro NpoaykTa.

IANPR PL PRO LIMITED 310 nnatHaa nuueH3ns, KoTopas
npeaocTaBnsieT BCe BO3MOXHOCTM MO pacno3HaBaHWIO CTaHOAPTHbIX
HoMepoB [MonbLun. [lonyckaeTcsa UCNofb30BaHUE TOMLKO ANsi COOCTBEHHbIX
HYXX, BHYTPUY OpraHmsaumm, NpUHSBLUEN OaHHYIO NTULEH3UIO.

IANPR PL PRO FULL 310 nnatHas nuueH3usi, KoTopas
npeaocTaBnseT BCe BO3MOXHOCTM MO pacno3HaBaHWIO CTaHOAPTHbIX
HoMepoB [lonbwn. [JonyckaeTca MCNONb3oBaHWE ONA pacnpoCcTpaHeHUs
cobCTBEHHOIO NPOrpamMMHOro NPoayKTa.

IANPR LV PRO LIMITED 310 nnatHaa nuueH3ns, KoTopas
npeaocTaBnseT BCe BO3MOXHOCTM MO pacno3HaBaHWIO CTaHOAPTHbIX
HoMepoB JlatBun. [JonyckaeTca UCNoNb30BaHME TOMbKO AS1s COOCTBEHHbIX
HYXX, BHYTPUY OpraHmsaumm, NPUHSBLUEN OAHHYIO NTULEH3UIO.



IANPR LV PRO FULL 310 nnatHas nuueH3usi, KoTopas
npeaocTaBnsieT BCE BO3MOXHOCTM MO pacno3HaBaHWIO CTaHOAPTHbIX
HoMmepoB JlatBuu. [onyckaeTcs MCNofib30BaHWE ANs pacnpoCTpaHEHUs
cOBCTBEHHOrO NPOrpamMMHOro nNpoaykra.

IANPR LT PRO LIMITED 310 nnatHas nuueH3usi, KoTopas
npeaocTaBnsieT BCE BO3MOXHOCTM MO pacrno3HaBaHUK CTaHAAPTHbIX
HomMmepoB JlnTBbl. [lonyckaeTcs UCMNONb3oBaHME TOSbKO AfA COOCTBEHHbIX
HYXX BHYTPY OpraHmsaumm, NPUHSBLUEN OAHHYIO NTULEH3UIO.

IANPR LT PRO FULL 3T10 nnatHaa nuueHsusi, KoTopas
npeaocTaBnsieT BCE BO3MOXHOCTM MO pacno3HaBaHWIO CTaHOAapPTHbIX
HoMepoB JlnTBbl. [lonyckaeTcsi MCNonib30BaHWEe ANs pacnpocTpaHeHus
cobCTBEHHOIO NPOrpamMMHOro NPoayKTa.

IANPR EST PRO LIMITED 3T10 nnatHas nuueH3unsi, KoTopas
npegocTaBnseT BCe BO3MOXHOCTM MO pacrno3HaBaHUK CTaHAAPTHbIX
HOMepoB  OcCcToHMW.  [lonyckaeTcs  MUCNofb30OBaHME  TOMbKO  ANIS
COBCTBEHHbLIX HYX[ BHYTPU OpraHmM3auumn, NpUHSBLLEN OaHHYIO NIULIEH3UIO.

IANPR EST PRO FULL 310 nnatHass nuueH3usa, KoTopas
npeaocTaBnsieT BCE BO3MOXHOCTM MO pacno3HaBaHWIO CTaHOAPTHbIX
HOMepoB JCToHMW. [lonyckaeTcs MCMonb3oBaHME ANS pacnpoCcTpaHeHus
cobCTBEHHOIO NPOrpamMMHOro NPoayKTa.

IANPR UA PRO LIMITED 3710 nnatHas nuueHsusi, KoTopas
npeaocTaBnsieT BCE BO3MOXHOCTM MO pacno3HaBaHMIO HOMEPOB YKpauHbI.
[onyckaeTcs MCNofb30BaHWE TOMbKO AN COOCTBEHHbIX HYXO BHYTPU
opraHu3aunu, NPUHABLLEN OAHHYIO JINLEH3MIO.

IANPR UA PRO FULL 3T10 nnatHas nuueHsnsa, KoTopas
npeaoCcTaBnsieT BCe BO3MOXHOCTU MO pacno3HaBaHMIO HOMEPOB YKpauHblI.
[onyckaetcsa uMcCnonb3oBaHMe Ansi  pacnpocTpaHeHust CoBCTBEHHOro
NpoOrpaMmMHOro NpoaykTa.

IANPR MD PRO LIMITED 3T0 nnatHas nuUuUeEH3usl, KoTopas
npegocTaBnsieT Bce BO3MOXXHOCTM MO pacno3HaBaHuio Homepos MonaoBsbl.
[onyckaeTcsl UCNonb30BaHWE TOMbKO AN COOCTBEHHbIX HYXO BHYTPU
opraHu3aunu, NPUHABLLEN OAHHYIO NNLEH3NIO.

IANPR MD PRO FULL 3710 nnatHaa nuueH3nsa, KoTopas
npeaocTaBnsieT Bce BO3MOXXHOCTM MO pacno3HaBaHuio Homepos MonaoBsbl.
[onyckaetcsa uMcnonb3oBaHWe ANs  pacnpocTpaHeHusi CcobCTBEHHOro
NpOrpaMmMHOro NpoaykTa.

IANPR PRO FULL ALL 3710 nnatHass nuueH3nsa, KoTopas
npegocTtaBnseT BCe BO3MOXHOCTM MO  pacno3HaBaHUO  HOMEPOB

onbnmnotekn IANPR ans Bcex nogaepXmBaemMblX Ha HACTOSALLMA MOMEHT
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cTpaH. [lJonyckaeTcs UCronb3oBaHWe Ans pacnpoCcTpaHeHUst COOCTBEHHOro
NporpaMmHoOro npoaykTa.

ARM — paHHOoe o603Ha4yeHMe XxapakTepuayeT OTAENbHbIA NPOAYKT,
Ha KOTOPbIA PacnpoCTpPaHSETCA TOXe JMUEH3MOHHOE COrfaleHne, Ho
apyrve npasuna LeHoobpasoBaHus.

[lonyckaeTcsi COBMeLLlEHME NUUEH3UW Ha pacno3HaBaHME HOMEPOB
pasHbiXx cTpaH. [logpobHee 006 3TOM M O UeHax Ha NPOAYKUMIO Ha
CTpaHuue:

http://intbusoft.com/rus/products/iANPR/



http://intbusoft.com/rus/products/iANPR/

1. Moaynu

B Bepcumn 1.5 6ubnmoteka 6bina nogeneHa Ha 3 Moaynsi:
e MOAYIb pacno3HaBaHus;
e MOAYJSb MHTEPENCOB;
e MOTOKOBbIN MOAY/b.

B wmogyne pacnosHaBaHusi ocTanucb 6asoBble (OYHKUMK AN
pacrno3HaBaHNs aBTOMOOUSbHbIX HOMEPOB.

Moaynb uHTepdencoB npefHasHadyeH Ans obnerdeHus gocrtyna K
dYHKUMSM  pacno3HaBaHUS W NpeaocTaBndeT pasfuyHble BapuaHThl
goctyna.

[MoTOKOBLIM MOAYMb NpeAdHasHavyeH ans obbeauMHEHUa pes3yrbTaToB
pacrno3HaBaHUs C HECKOSMbKMUX KagpoB.

1.1. Moaynb pacnno3sHaBaHud — IANPR

B paHHom mopyne (IANPR.h) peanusoBaHo pacno3HaBaHWe OOHOro
n3obpaxeHus.

anprPlate

PyHKUMA noucka aBTOMOOUMbHLIX HOMEPOB Ha WU306paxeHun
dopmaTta OpenCV.

int anprPlate (
IplImage* Image,
ANPR OPTIONS Options,
int* AllNumber, CvRect* Rects,
char** Texts,
void* param = NULL
) ;

MapameTpbl:

Image — BxogHoe wu3obpaxeHne B dopmate OpenCV (8-6utHoe 1-
KaHanbHoe unn 8-6uTHoe 3-KaHanbHOEe B 3aBMCUMOCTM OT NapameTpoB
Options.type_number);

Options — HacTpOMKM pexuma pacno3HaBaHus B opmaTe CTPYKTypbl
ANPR_OPTIONS;

AlINumber — konnM4yecTBO Han4EHHbIX HOMEPOB;




Rects — ykasatenb Ha maccumB CTpykTyp CvRect (31O cTpykTypa u”3
onbnmnotekn OpenCV), Kyaa 6yayT 3anmcaHbl 30Hbl HAXOXAEHUS] HOMEPOB;
Texts — ykasaTenb Ha MacCuB ykasaTenen CMMBOSIbHOIO TUNa, B KOTOpble
ONs Kakgoro Homepa OyaeT BO3BpawaTbCs TEKCT, yKasaTenu OOSKHbI
yKa3sblBaTb Ha paHee BblaeneHHble 06nacTn namsaTu;

param — noka He UCnonb3yeTcs.

dyHKkuma anprPlate BosepaluaeT 0 npy ycnewHOM HaxOXOEeHUN XOTA
Obl ogHOro Homepa. 1 — He AEeTeKTMPOBAHO HW OOHOrO KaHgugaTta Ha
aBTOMOOUITbHBLIN HOMEpP, 2 — He HaWAeHO HW ogHoro Homepa. Momumo
9TOro MOXeT OblTb BO3BpalleHa oAHa W3 crnegywmx  Oowwmnbok,
onpeneneHHbix B IANPRerror.h:

IMAGE_EMPTY (-2) 3o6paxeHne nycToe;

ERROR_TYPE_PLATE (-100) HenoggepxvBaembln Ons OaHHOMU
KOHdourypaumm Tun Homepa. Hanpumep, nuueHsns IANPR RUS PRO
LIMITED He nogaepxueaet donar TMna HoMepa
ANPR_RUSSIAN_PUBLIC. Tloatomy ero wucnosnb3oBaHue 0Oyger
BO3BpaLLaTb OLLINGKY.

ERROR _TYPE_FOR _COLOR (-101) He cootBetctBME TMNaA
n3obpaxeHunsa n conara Tmna Homepa B cTpykType ANPR_OPTIONS.

Ctpyktypa ANPR_OPTIONS
[aHHaa CTpykTypa onpegensaeT pexuMbl pacno3HaBaHUS.

struct ANPR OPTIONS
{
int min plate size; // MuHMManpHasa JIOWAIb HOMEpa
int max plate size; // MakcumanbHaf NJollagb HOMepa
int Detect Mode; // PexuMmbl OeTeKTUPOBaHUA
int max text size; // MakcuMajlbHOE€ KOJIMYECTBO
// cuMBOJIOB HOMepa + 1
int type number; // Tum aBTOMOOMJIBHOT'O HOMEpa
int flags; // LONOJHUTEJIbHEIE OILNUN
iANPRCustom* custom; // 3anojiHseTCcd TOJIbKO IJId THUIa
ANPR CUSTOM TYPE, wnHaue nOycTo

b

MuHUManbHas U MakcumarnbHas nnowagn HOMEpPOB OrpaHu4yMBatoT
NMOUCK KaHOMOATOB Ha aBTOMOOWNbHble HOMepa. [lnowaab Homepa
onpeaensieTcs NpousBefeHMEeM LUMPUHbI HOMepa Ha ero BbiCOTy. Ecnu
HeobxoaMMo 3agaBaTb HoMepa Poccuiickon defepaumm yepes LUMPUHY,
TO MOXHO MCMNOJSIb30BaTb CeayLWNn nepecyerT:

min_plate_size = min_plate_width * min_plate_height;

max_plate_size = max_plate_width * max_plate height;



[oe  min_plate_width —  MuHMManbHas  wWuMpuHa  HOMepa,
max_plate_width — makcumanbHada wupuHa Homepa, min_plate height —
MUHUManbHas BbiCcOTa HoMepa, max_plate_height — makcumanbHas
BbICOTa HOMepa.

Detect_Mode onpenensaeT pPEXNMbI AeTeKTUPOBaHUS
aBTOMOOWUSILHOrO HoMepa. WX MOXHO, [JaXe HYXHO WCMNoSib30oBaTb
COBMeCTHO. B gaHHOM Bepcun pexxmMoB OeTEKTUPOBaHUA 4:
ANPR_DETECTMODE]1],

ANPR_DETECTMODE?2,

ANPR_DETECTMODES3,

ANPR_DETECTMODEA4.

OHKM oTnuyarTCA HacTpoMKaMu Mnpu MOUCKE HOMEPOB N NX MOXHO
MCNOSIb30BaTb OAHOBPEMEHHO (MNP 3TOM nNpaBAda HECKONbKO CHUMXKaeTCs
NPON3BOAUTENBHOCTD).

ANPR_DETECTMODE1 — MeToa, OCHOBaHHbLIA Ha OETEKTUPOBAHUU
HOMepa LiefIMKOM C NPOCTOM aganTuBHOW 06paboTkon n3obpaxxeHus:.

ANPR_DETECTMODEZ2 — MeToa, oCHOBaHHbLIM Ha OETEKTUPOBAHUN
HOMepa UennKoM C aganTuBHOM oOpaboTkon n3obpakeHusi, OCHOBaHHOW
Ha yaaneHun Menkux nepemblyek. BkrovaeT B cebs npaktndeckn 100%
HoMepoB AetekTupoBaHHbIX ¢ nomollbio ANPR_DETECTMODE1, a Takke
HomMmepa, koTopble ANPR_DETECTMODE1 He petektupytoTca. Noatomy
ANPR_DETECTMODE1 He pekomeHayeTCs UCNOofb30BaThb.

ANPR_DETECTMODE3 — MeToa, OCHOBaHHbLIA Ha OETEKTUPOBAHUU
HOMepa uenMkom ¢ 6noyHon obpaboTkon n3obpaxkeHus.

ANPR_DETECTMODE4 - MeTtoa, OCHOBaHHbIN Ha BblaeneHuu
yacTen Homepa C MpPOCTOM aganTuBHOM 0OpaboTkon m3obpaxeHus. He
peKkoMeHAyeTCs MUCMNoSib30BaTh OTAENbHO OT APYrnxX MeToOO0B, MOCKOSIbKY
OaeT HU3KME nokasaTenu OeTEKTUPOBAHHbIX HOMEPOB U HE Bcerga ToYHoe
peTektTupoBaHue. OgHako, ero 0CO6EHHOCTM TaKOBbl, YTO OH AeTeKTupyeT
Te HOMepa, KOTOpble He AeTeKTUpyrTca apyrumu metogamu. [lpu smom
Mo2ym & 3HadyumesibHOM Kosludecmee 803HUKampe OO0rnosiHUMmesibHble
JTIOXXKHbIe cpabambigaHusi, Harpumep, Ha riakamax.

[lna ka4yecTBEHHOro pacno3HaBaHUA PeKoMeHOyeTCA MUCMoSib30BaTb
komoumHauum metogos ANPR_DETECTMODEZ2 n ANPR_DETECTMODES,
nnm ANPR_DETECTMODEZ2 + ANPR_DETECTMODE3 +
ANPR_DETECTMODE4, nocnegHiolo KoMObUMHaUUO METOAOB MOXHO
nony4ntb ogHum ¢priarom ANPR_DETECTCOMPLEXMODE.

OnpepgeneHne B IANPR.h:

#define ANPR DETECTMODEL 0x01
#define ANPR DETECTMODEZ2 0x02
#define ANPR DETECTMODE3 0x04

#define ANPR DETECTMODE4 0x08



MakcumanbHOe KONMYecTBO CMMBOJIOB HOMEpPa AOMMKHO coBnagaTb C
MakcumasibHbiM pasMepoM, 3afaHHbiM B Texts dyHkuum anprPlate.
KoHe4yHO MakcumarnibHOe KONMMYecTBO CUMMBOJSIOB + CUMMBOJST KOHLIA CTPOKMU
(0) paBHo 10, HO ecnu nocTtaBuTb BosnbLle pa3amep 6ydepa, Hanpumep, 20,
TO 3TO oWwnbKoM He ByaerT.

type_number onpegenseT TMn HOMEPOB AN pacrno3HaBaHUS.

flags onpegenser [OMNOSMHUTESNbHbIE PEXMMbI  pPacno3HaBaHUS.
HyxxHO noka yctaHaeBnuBatb 0, a ecnu BO3HMKAET HeOobXOOMMOCTb
BbIBOOUTb HOMEpa Aaxe C HM3KOM [OOCTOBEPHOCTbI pacno3HaBaHUS
OTAENbHbIX CUMBOSIOB (B TOM 4YMCrie C CMMBOSIaMU, 3aMEHEHHbLIMW 3HAKOM
?"), To yctaHoBuTb donar DEBUG_RECOGNITION_MODE, koTopbI paBeH
1. ®nar NO_LOW_RELIABILITY npegHasHayeH AOS1 CHUXEHUSA JTOXHbIX
cpabaTtbiBaHUN, NpU 3TOM HEKOTOPble HOMEpPa C HMU3KOW OAOCTOBEPHOCTLIO
MOryT ObITb OTOPOLLEHBI.

dnar RETURN_TYPE_NUMBER nosBonsiet BbiIBOAUTb Moche
pacnosHaHHOro HoMepa 4epe3 [BoeTouyMe ero Tun. Hanpumep
X111XX11:0. B Bepcun 1.5 onpeneneHbl crefywlme BO3Bpallaemble
TUNbI:

Poccuinckne Homepa

Tun Homepa Kon OnuncaHne BO3BpaLLaeMoro Tmna

TYPE RUSSIAN BASE 0 basoBbin Homep Poccun

TYPE RUSSIAN TRANSIT 1 TpaH3uTHbIM HoMep Poccumn

TYPE RUSSIAN TRAILER 2 Homep npuuena Poccum

TYPE _RUSSIAN PUBLIC 3 O6uwecTBeHHbIN TpaHcnopT Poccuu

TYPE RUSSIAN POLICE 4 Homep nonvnumm Poccun

TYPE RUSSIAN ARMY 5 BoeHHbIn Homep Poccumn

TYPE_RUSSIAN SQUARE_BASE | 6 Homep TpakTopa nnn motouukna Poccum

Homepa KasaxctaHa

Tun Homepa Kon OnuncaHue Bo3BpaLaemMoro tmna

TYPE KAZ PRIVATE1993 21 YacTtHble HoMepa ctaHgapTa 1993 roga

TYPE_KAZ ORGANIZATION1993 | 22 Homepa opranHusauyum crtangapta 1993
roga

TYPE_KAZ PRIVATE2012 23 YacTHble HoMmepa ctaHgapTta 2012 roga

TYPE_KAZ ORGANIZATION2012 | 24 Homepa opranHusauum crtangapta 2012
roga

Homepa Pecnybnukn benapycb

Tun Homepa Koa OnuncaHne BO3BpaLLaeMoro Tmna

TYPE_BY 2004 BASE 30 BasoBbIn Homep ctaHgapTta 2004 roga

TYPE_BY_TRANSIT 31 TpaH3uTHble Homepa cTaHgapta CThb 914-
99 (Tvn 12 n 12a B pegakumm 2011 roga)

TYPE BY 2004 TRAILER 32 Homepa npuuenos ctaHgapta 2004 roga

TYPE_BY PUBLIC 33 Homepa obLiecTBeHHOro TpaHcnopTa

TYPE _BY POLICE 34 Homepa MB[]

TYPE_BY_ ARMY 35 BoeHHble HoMmepa

TYPE BY SQUARE BASE 36 3agHue 6a3oBble ABYXCTPOYHbIE HOMEpA
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ctraHgapTta 2004 roga

TYPE_BY_2004_TRUCK 37 Homepa rpy3oBbix aBTomMobunen u
aBTOOYycoB ctaHgapTa 2004 roga

TYPE_BY_1992 TRUCK 38 Homepa rpy3oBbix aBTOMOOUNEN U
aBTOOYycoB cTaHgapTa 1992 roga

Homepa NonbLun

Tun Homepa Kon OnvcaHue Bo3BpaLlaemMoro Tmna

TYPE_PL_BASE 40 Basosble Homepa ctaHgapTta 2000 n 2006
roga

Homepa JlatBun

Tun Homepa Kog | OnncaHue Bo3Bpawaemoro tuna

TYPE_LV_BASE 50 basoBble HoMmepa cTtaHgapTa 1992 n 2004
roga

Homepa J1nTBbI

Tun Homepa Kon OnuncaHne BO3BpaLLaeMoro Tmna

TYPE LT BASE 60 basoBble Homepa ctaHgapTa 2004 roga
Homepa OcToHUu

Tun Homepa Kon OnvcaHue Bo3BpawaemMoro tmna

TYPE _EST BASE 70 basoBble HoMepa ctaHgapTta 2004 roga
Homepa YkpauHbl

Tun Homepa Kon OnuncaHne BO3BpaLLaeMoro Tmna

TYPE_UA_BASE 80 basoBble HOomepa cTtaHgapTta 2015 roga
(nerkoBble aBToMObGUNMK, npvuensl,
aBTOOYCbI)

TYPE_UA _TRANSIT 81 Homepa ans pa3oBbIix NOE340K Ha
aBTOMOOUNSAX, NpuLenax K HUM K
aBTobycax ctaHgapta 2015 roga

TYPE_UA_DIPLOMAT 82 Homepa pgunnomatoB n TexnepcoHana
ctaHgapTa 2013 roga

Homepa Monaossbl

Tun Homepa Kon OnuncaHne BO3BpaLLaeMoro Tmna

TYPE_MD_2011_BASE 90 Homepa cumsnyecknx n ropuanyecknx nuy,
cranHgapta 2011-2015 roga

TYPE_MD_2011 TRAILER 91 Homepa npuuenos v nonynpuuenos
craHgapta 2011-2015 roga

TYPE_MD_2011 SQUARE_BASE | 92 Homepa MoToTexHukn ctaHgapta 2011-

2015 ropa

HyxHo nomMHumsb, 4mobbi pa3mepbl 6ychepa 0Onsi mekcma O6biiu
boribwe HoMmepa ¢ so3spaujaeMbiM MUIMOM.

Tunbl pacno3HaBaeMbiX HOMepoB
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Tunbl pacno3HaBaHUs POCCUNCKUX HOMEPOB

Tun Homepa Koa | Tun Onucanne
n3obpaxeHns | nogaepXxmBaemMbix
HOMepoB
ANPR_RUSSIAN BASE 0 8bit, 1 channel | basoBble
ANPR RUSSIAN BASE?2 1 8bit, 1 channel | ba3oBble 1 TpaH3UTHbIE
ANPR_RUSSIAN_EXTENDED 2 8bit, 1 channel | ba3oBble, TpaH3UTHble U
HOMepa NpuLenoB
ANPR_RUSSIAN_PUBLIC 3 8bit, 1 channel | Tonbko 0Ol EeCTBEHHbIN
TpaHcnopT
ANPR RUSSIAN POLICE 5 8bit, 1 channel | Tonbko HOMepa nonuMunn
ANPR_RUSSIAN_ ARMY 6 8bit, 1 channel | Tonbko BOeHHbLIE HOMEpa
ANPR_RUSSIAN_EXTENDED?2 4 8bit, 3 channel | ANPR_RUSSIAN_EXTENDED
+ ANPR_RUSSIAN_PUBLIC
ANPR_RUSSIAN_FULL 7 8bit, 3 channel | ANPR_RUSSIAN_EXTENDED?2
+ ANPR_RUSSIAN_POLICE +
ANPR_RUSSIAN_ARMY
ANPR_RUSSIAN_SQUARE_BASE | 8 8bit, 1 channel | Tonbko KBagpartHble
Homepa
ANPR_RUSSIAN_FULL_WITH_SQUARE | 9 8bit, 3 channel | ANPR_RUSSIAN_FULL +
ANPR_RUSSIAN_SQUARE_BASE

8bit, 1 channel — nsobpaxeHne B rpagauusx ceporo; 8bit, 3 channel

— UBEeTHOE M306pa)KeHVIe.

Basoskle Homepa [TOCT P 50577-93]:

520

480

Hod peeuona pecocmpaiiia

|| Litd

RUS J

‘M 925’ MM

Pucynox A1 — Pern

Ybsem rioan desterd

CTPAUHOHHL SHAK THIE | C IBYXIHEHEM KOIOM PETIOHE PETHCTPALII

34%

TpaH3uTHble poccuinckue Homepa (MM976M34).

Homepa npuuenos:

570

20

HKod peeuana prevcmpasuy o7

Oxanmabia

_ 80
2
“ilMM 687934/
Pucy e o ) :

yiok A S — Perscrpausortimit suax Tt 2

OO6LLEeCTBEHHbIN TPAHCNOPT — XenTble HoMmepa opmata MM11122.
Homepa nonuumn — cnHne Homepa dopmata M111122.
BoeHHble HoMepa —4epHble Homepa dopmaTta 1111MM22.
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KBagpaTHble HOMepa MOTOLMKIIOB M TPAKTOPOB TuNa:

1111
MM22

Twvnol pacno3dHaBaHNA HOMEPOB KasaxcTtaHa

Twun Homepa Kog | Tvn OnucaHve nogaepXxuBaeMblx
n3o6paxeHuss | HOMEPOB

ANPR_KAZ 1993 PRIVATE 100 | 8hit, YacTHble HOoMepa
1 channel ctaHgapta 1993 roga

ANPR_KAZ 1993 ORGANIZATION | 101 | 8hit, Homepa opraHu3sauumm
1 channel ctaHgapta 1993 roga

ANPR_KAZ_ 2012_PRIVATE 102 | 8hit, YacTHble HOoMepa
1 channel ctaHgapta 2012 roga

ANPR_KAZ 2012 _ORGANIZATION | 103 | 8hit, Homepa opraHusaumm
1 channel ctaHgapta 2012 roga

ANPR_KAZ BASE 104 | 8hit, YacTHble K1 HOMepa
1 channel opraHMsauum

ctaHgapToB 1993 n 2012

Tunbl pacno3HaBaHNA HOMEPOB TypKMeHI/ICTaHa
Tun Homepa Koga | Tun OnucaHne
n3obpaxeHnsa | nogaepXxmBaemblx
HOMEpOB
ANPR_TM_2009 201 | 8bit, YacTHble HoMepa
1 channel ctaHgapTta 2009 roga
ANPR_TM_PRIVATE_BEFORE_2009 | 202 | 8bit, YacTHble HomMepa
1 channel ctaHgapta pgo 2009
ropa
ANPR_TM_BASE 203 | 8hit, Bce yacTHble Homepa
1 channel

Tunbl pacno3HaBaHus Homepos Pecnybnvkn Benapycb

Tun Homepa Kog | Tun Onucanne
n3obpaxeHunsa | nogaepxmBaemMbiXx HOMEPOB
ANPR_BY_TRUCK 300 | 8hit, Bce rpysoBbie HoOMepa
1 channel
ANPR_BY_ 2004 TRUCK 301 | 8hit, "py3oBble HoMepa
1 channel ctaHgapTa 2004 roga
ANPR_BY 1992 TRUCK 302 | 8hit, ['py3oBble HOMep CcTaHgapTa
1 channel 1992 ropa
ANPR_BY 2004 TRAILER 303 | 8hit, 3agHui 3HaK Ans npuuenos
1 channel n nonynpuuenos c¢ 2004
roga
ANPR_BY 2004 BASE 304 | 8hit, JlerkoBble aBTomobunu,
1 channel Ha4mnHasa ¢ 2004 ropa
ANPR_BY_SQUARE_BASE 305 | 8hit, 3agHne ABYXCTPOYHbIE
1 channel 3HaKun, HauymHasa ¢ 2004 ropa
ANPR_BY 2004 BASEZ2 306 | 8hit, ANPR_BY 2004 TRUCK +
1 channel ANPR_BY_ 2004 BASE +
ANPR BY 2004 TRAILER
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ANPR_BY_TRANSIT

307 | 8hit,

1 channel ctangapta CTb 914-99

TpaH3nTHbIE HoMepa

(tvn 12 n 12a B pegakuuun
2011 roga)

ANPR_BY_PUBLIC 308 | 8hit, O6LLecTBEHHbIN TpaHCNoOpT
1 channel
ANPR_BY_POLICE 309 | 8hit, Homepa MB[
1 channel
ANPR_BY_FULL 310 | 8hit, ANPR_BY 2004 BASE2 +
3 channel ANPR_BY_ TRANSIT +
ANPR_BY_PUBLIC +
ANPR_BY POLICE
ANPR_BY_FULL_WITH_SQUARE | 311 | 8bit, ANPR_BY_FULL +
3 channel ANPR BY SQUARE BASE
ANPR_BY_2004 BASE3 312 | 8hit, ANPR_BY 2004 BASE2 +
1 channel ANPR_BY TRANSIT

Tunbl pacno3HaBaHUs HoOMepoB [MonbLn

Tun Homepa Koag | Tun nsobpaxeHus | OnucaHue nogaepxunBaemMbix
HOMepOoB

ANPR_PL_BASE 400 | 8bit, 1 channel CraHpapTHble Homepa [lonbm
ANPR_PL_BASE_7 +
ANPR PL BASE 8

ANPR_PL BASE 7 |401 | 8bit, 1 channel CtangapTtHble HoMepa [lonbwmn 7
CUMBOJI0B

ANPR_PL BASE 8 |402 | 8bit, 1 channel CtangapTtHble HoMepa [lonbwimn 8
CUMBOJIOB

Tunbl pacno3HaBaHus HoMepoB JlaTeumn

Tun Homepa Kog | Tun nsobpaxeHus | OnucaHue nogaepxunBaeMbix
HOMepOoB
ANPR_LV_BASE 500 | 8bhit, 1 channel CtaHpgapTHble Homepa 1992 n

2004 ropa

Twunbl pacno3HaBaHUs HOMepPOB JIUTBbI

Tun Homepa Kog | Tun nsobpaxeHus | OnucaHue nogaepXxunBaemMblx
HOMEepOoB
ANPR_LT_BASE 600 | 8bit, 1 channel CrangaptHble Homepa c 2004

roga

Tunbl pacno3HaBaHUS HOMEPOB OCTOHUN

Twun Homepa Kog | Tun nsobpaxeHus | OnucaHune noagep>KuBaemblx
HOMepoB
ANPR_EST BASE 700 | 8bit, 1 channel CrangapTtHble Homepa 2004 roga

Tunbl pacno3HaBaHUS HOMEpPOB YKpauHbl

Tun Homepa Kog | Tun nsobpaxenus | OnucaHue nognepxmBaembix
HOMEepPOB
ANPR_UA BASE 800 | 8hit, 1 channel CrangapTtHble Homepa 2015 roga
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(aBTOMOOWMNN, npuuensl,
aBTObYChI)

ANPR_UA TRANSIT 801 | 8hit, 1 channel Homepa ansa pasoBbix N0E340K Ha
aBTOMOOMNSAX, NpuUenax K HUM 1
aBTobycax, 2015 roa

ANPR_UA_DIPLOMAT | 802 | 8bit, 1 channel Homepa aunnomMaros n
TexnepcoHana, 2013 rog

ANPR_UA BASE2 803 | 8hit, 1 channel ANPR_UA_ BASE +
ANPR_UA DIPLOMAT

ANPR_UA BASE3 804 | 8hit, 1 channel ANPR_UA BASE2 +
ANPR_UA TRANSIT

Twvnol pacno3HaBaHNA HOMEPOB Monpgosbl

Tun Homepa Kog | Tun Onucanne noanepXxunsaemMblx
n3obpa | HomMepoB
XEeHUs

ANPR_MD_2011 BASE 900 | 8hit, Homepa PU3NYECKUX n
1 topngnyecknx numy  2011-2015
channel | roga + Homepa Takcu

ANPR_MD_ 2011 TRAILER 901 | 8hit, Homepa npuuenos n
1 nonynpuuenos 2011-2015 roga
channel

ANPR_MD 2011 _SQUARE_BASE |902 | 8bit,

Homepa wmoToTexHukn 2011-

1 2015 ropa
channel

ANPR_MD_ 2011 BASE2 903 | 8hit, ANPR_MD_ 2011 BASE +
1 ANPR_MD_2011 TRAILER
channel

ANPR_MD_2011_FULL WITH_SQ |911 | 8bit,

UARE

3
channel

ANPR_MD_2011_BASE2 +
ANPR_MD_2011 SQUARE_BA
SE

Tun ANPR_CUSTOM_TYPE

[aHHbIn TUN sBNSeTCA HacTpanMBaeMblM TUMOM MOMb3oBaTENsS W
nmeet 3HadeHue -1. [pu 3TOM none custom B CTPYKTYPE AOSMKHO ObITb
3anonHeHo. [0na Bcex OCTanbHbIX TUMOB pacno3HaBaHWs, Norfie MycToe.
N306paxxeHne Ha BXO4 MOXET nodaBaTbCs Kak MOMHOLBETHOE, Tak W
cepoe.

HacTtpanBaembinn Tvn onpegensietcsa B IANPRCustom.h cneaytowmnm
obpasom:

const int max lanpr custom in types = 20;
struct i1ANPRCustomElement
{
int all types;
float probability; // BeposSTHOCTL CTPAaHH
int types[max ianpr custom in types];// Twne ©epyrcs B 1ANPR
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float probability types[max ianpr custom in types]; //
BepOHTHOCTb KaXxngoro Tuila, MOXHO He 3allOJIHATHb
I
struct 1ANPRCustom
{
int all countries;
iANPRCustomElement* Elements;
int flags; // Ho ymosiuaumo 0

i

B Tekywen Bepcum BepPOSITHOCTb KaXaoro Tuna He paboTaer.
BepoAaTHOCTb CTpaHbl MO CYyTM HE BEPOATHOCTb, a 3HAYMMOCTb. T.€.
nonyyYyeHHas BEPOATHOCTb HOMepa YMHOXaeTCs Ha 3Ha4YeHne 3Ha4YMMOCTMN.
Bosbmem, Hanpumep, OpeHbyprckyto obnactb, rge nonagatTca Homepa
n3 KasaxctaHa 0oBONnbHO 4Yacto. Onpegenvm ypoBEHb 3HAYMMOCTU AN
Poccun 1.2, a pna KasaxctaHa 1. Torga ecnv ugeHTUuunpoBarcst Homep
n3 Poccun, Toraa ero BEpOATHOCTb ByaeT yMHOXeHa Ha 1.2. Ecnu B ToXe
BpeMa onpenenuncsa Homep n3 KasaxctaHa, TO ero BepOATHOCTb Oyaer
yMHOXeHa Ha 1. T.e. Homep n3 Poccum 3Hauynmee M3 KaszaxctaHa. MoxHO
cUnTaTb 3TO HEKOTOPOM POPMOWN anpUOPHON BEPOSATHOCTM.

Ecnu Bbl nuwnTe nporpammy Ha s3blke C/C++, TO MOXeTe 3anoSIHUTb
CTPYKTYPY CaMOCTOATENbHO, HanpumMep, Tak:

iANPRCustom* custom = NULL;

custom = new iANPRCustom;

custom->all_countries = 2;

custom->Elements = new iANPRCustomElement[2];
custom->Elements[@0].all_types = 5;
custom->Elements[@].probability = 1.2f;
custom->Elements[0].types[0] CUSTOM_RUSSIAN_BASE_EXTENDED;
custom->Elements[0].types[1] CUSTOM_RUSSIAN_PUBLIC;
custom->Elements[0].types[2] CUSTOM_RUSSIAN_POLICE;
custom->Elements[0].types[3] CUSTOM_RUSSIAN_ARMY ;
custom->Elements[0].types[4] CUSTOM_RUSSIAN_SQUARE;
custom->Elements[1].all_types = 1;
custom->Elements[1].probability = 1.0f;
custom->Elements[1].types[@®] = CUSTOM_KAZ_2012 PRIVATE;

OpaHako B 3TOM Clydae HYXXHO MOMHWUTb, YTO yOanuTb BblOENEHHbIE
9NeMeHTbl Bbl JOIMKHbl  CaMOCTOsATenbHO. [na  Opyrux  A3blKOB
NporpaMmMmpoOBaHmst MOXHO MCMONb30BaTh PYHKLMM CO34aHUSA U yaaneHus
n3 iIANPRCustom.h:
void* CreateiANPRCustom(char* xml_buffer, int buffer_size);
void DeleteiANPRCustom(void* xml);

Mpumep xml dpanna, B KOTOPOM 3anncaHa MHpopmMauus, ykasaHHas B

Koade Bbllle, 30ecCb:
<?xml version="1.0"7?>
<countries value="2">
<country all types="5" probability="1.2" comment="First
country - Russia">
<type value="2"/>
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<type value="3"/>
<type value="5"/>
<type value="6"/>
<type value="8"/>

</country>

<country all types="1" probability="1" comment="Second

country - Kazakhstan">

<type value="102"/>

</country>

</countries>

dnarm B cTpyktype IANPRCustom npegHasHayeHbl AN
OOMOSTHUTENBbHbLIX BO3MOXHOCTEN. Ha HacToswMnM MOMEHT noaaepkaH
Tonbko oauMH  ¢nar FLAG_CUSTOM_MULTI_RESULT, kKoTopbin
nossondeT BoO3BpallaTb He oauvH Haumbonee BepoOsATHbIN HOMep, a
obHapyxeHHble BEpOosiTHble HoMmepa He 6ornee 3. MNpunyem nepBbIn HOMEP
Hanbonee BeposiTeH. BosBpawaembie HOMEpa HaxoasTCA B TOW Xe
TEKCTOBOW CTPOKE, MO3TOMYy ee HeobxoaumMo caenaTtb bonbluero pasmepa
(He meHee 40 6anT), HoMepa OyayT BO3BpPALLEHbI B Crieayowem Buae:

Homep 1|Homep 2|Homep 3

Ons nponucbiBaHne dnara B Xml, HY)XHO W3MEHUTb CTPOKYy C

KONMnN4eCcTBOM CTpPaH Tak:
<countries value="2" multi="1">

anprPlateRect

OyHKUMA  NOUCKa  aBTOMOOWIBbHBLIX  HOMEPOB  Ha  pervoHe
n3obpaxeHus dopmata OpenCV.

int anprPlateRect (
IplImage* Image,
CvRect Rect,
ANPR OPTIONS Options,
int* AllNumber,
CvRect* Rects,
char** Texts,
void* param = NULL

) 7

[MapameTpbl aHanornyHbl QyHKUMKM anprPlate, AONONHUTENbHbLIN
napameTp Rect onpegensiet obpabaTtbiBaemyo Ha n3odbpaxxeHnn obnacTb.

BosBpalluaemble 3Ha4YeHNs Takme xe, Ho gobasnsieTcs owmbka:
ERROR_RECT (-1) — HenpaBuibHO 3agaHHasi obnacTtb.

LicenseValue
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OyHKUMA aKTMBauun nuueHamoHHon Bepcun IANPR. BbizoB aTou
dyHKUMN HeobxoanM TOMbKO ANs NIMLUEH3VMOHHOW Bepcun Bmnbnmotekn u
TONbKO OAWH pa3 nepeg nepBbiM pacno3HaBaHnem. B cnydae
ncnonb3oBaHna QyHkunmn LicenseValue ¢ pgemo-Bepcuen IANPR, oHa
HUKaK He NoBNUsSeT Ha paboTy nporpammbi.

void LicenseValue (
char* lic

) ;

[MapameTpsbl:
lic — maccuB, cogepkallunm NMUEH3NOHHBIN KoM,

®YHKUMA He BO3BpaLLaeT 3Ha4YeHUI.

1.2. Moaynb nHTEp)EKCOB —
iANPRinterface

Moaynb WHTEepencoB pacwmnpseT BO3MOXHOCTU MNOLKMIOYEHUS K
6ubnuoteke. Onpenenenunsa dpyHkumMn npeacrasnedsl B IANPRiInterface.h.

anprPlateMemory

OyHKUMSA npefgHasHavyeHa ans pacnosHaBaHua rpadomuyeckoro dpanna
dopmaTtoB BMP, JPEG, PNG, TIFF cdopmaTtoB, KOTOpbIN HaxoauTCcs B
namaTtu. K npumepy, € XecTkoro gucka B namatb yntaetca BMP daunn, a
dyHKUMKN NepeaeTcs ykasaTesnb Ha Hero.

int anprPlateMemory (
char* in buffer,
int size buffer,
ANPR OPTIONS Options,
int* AllNumber,
CvRect* Rects,
char** Texts

) ;

[MapameTpsbl:
in_buffer — ykaszaTenb Ha BxogHoe nsobpaxeHue;
size_buffer — pasamep 6ydepa nsobpaxeHus;

OcTanbeHble napameTpbl aHanornyHbl yHKUMmM anprPlate.
18



BosBpalllaemble 3Ha4YeHNs Takue xe, Kak U B anprPlate.

anprPlateMemoryRect

HasHaueHne dyHkumMn aHanornyHo anprPlateMemory, ToNbKo Takke
kak n B anprPlateRect nobaBnsieTca obnacTtb noucka.

int anprPlateMemoryRect (
char* in buffer,
int size buffer,
CvRect Rect,
ANPR OPTIONS Options,
int* AllNumber,
CvRect* Rects,
char** Texts

) ;

Ha3HauyeHne napameTpoB M BO3BpaLLAEMbIX 3HAYEHUA aHanorn4yHo
anprPlateMemory n anprPlateRect.

anprPlateMat

®dyHKUMA aHanormyHaa anprPlate, 3a WCKOY4EHMEM TOro, 4TO
nepBbin MNapamMeTp — 9TO wu3obpaxeHne B dopmate cvi:Mat C++
nHTepdgenca nodbpaxeHun B OpenCV.

int anprPlateMat (
cv::Mat Image,
ANPR OPTIONS Options,
int* AllNumber,
CvRect* Rects,
char** Texts

) ;

HasHauyeHne napameTpoB M BO3BpaLLaEMbIX 3HAYEHUN aHaNOrM4yHoO
anprPlate.

anprPlateMatRect

HasHauyeHue pyHkunn aHanornyHo anprPlateMat, TofbKo Takxke Kak
n B anprPlateRect nobaBnsetTca obnacTtb noucka.

int anprPlateMatRect (
cv::Mat Image,
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CvRect Rect,

ANPR OPTIONS Options,
int* AllNumber,
CvRect* Rects,

char** Texts

) ;

HasHayeHue napameTpoB M BO3BpaLLaEMbIX 3HAYEHUN aHanorn4yHo
anprPlate.

anprPlateXML

®dyHKUMA, aHanormyHaa anprPlate, 3a WCKIOY4EHMEM TOro, 4TO
HanaeHHble Homepa Bo3dBpallatoTca B dopmarte XML.

int anprPlateXML (
IplImage* Image,
ANPR OPTIONS Options,
char* xml buffer,
int* size xml buffer

) ;

[MapameTpsbl:

Image — BxogHoe wu3obpaxeHne B dopmate OpenCV (8-6utHoe 1-
KaHanbHoe unn 8-0uTtHoe 3-kaHanbHOoe B 3aBUCUMOCTM OT MapamMeTpoB
Options.type number);

Options — HaCTpPOMKM pexuma pacno3HaBaHUs B opmaTe CTPYKTYpbl
ANPR_OPTIONS;

xml_buffer — ykazaTenb Ha BblAENEHHbIN B MNamMaTM nepeq Bbi30BOM
dyHkunum  6ydep, B KoTopbin BydeT Bo3Bpawatbca XML-cTpoka
cnegyrowlero gopmara:

<?xml version="1.0" encoding="windows-1251"?>
<action result version='1.0"'>
<allnumbers value='l'>
<number value='M976MM134' coord='243,256,177,53"'>
</number>
</allnumbers>
</action result>

allnumbers nokasbiBaeT KONMYECTBO HaWAEHHbIX aBTOMOOUMbHbIX
HOMepPOB. A ANsA KaXaoro HangeHHoro Homepa Bo3BpallaeTcsa Ter number,
Yy KOTOpOro value — TeKCT HoMmepa, a coord — ero koopauHaThbl (X,Y,WnpurHa,
BbICOTA).
size_xml_buffer — pasmep BblgeneHHoro ©Oydepa, nocne BbI30Ba
dyHKUMM ByaeT cogepxaTtb pasmep 3anmcaHHon XML-cTpoku/
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BosBpawaemble 3HayeHuss TakMe ke, Kak u B anprPlate,
nobaBnaeTcs BO3MOXHas oLnodka:

ERROR_SIZE XML _BUF (-3) HepoctatouHbin pasmep Oydepa
XML.

anprPlateRectXML, anprPlateMemoryXML,
anprPlateMemoryRectXML, anprPlateMatXML,
anprPlateMatRectXML

BapuaHTbl npegblaywimx yHKUMW C BO3BpalleHMeM napameTpoB
yepes XML.

int anprPlateRectXML (
IplImage* Image,
CvRect Rect,
ANPR OPTIONS Options,
char* xml buffer,
int* size xml buffer

int anprPlateMemoryXML (
char* in buffer,
int size buffer,
ANPR OPTIONS Options,
char* xml buffer,
int* size xml buffer

int anprPlateMemoryRectXML (
char* in buffer,
int size buffer,
CvRect Rect,
ANPR OPTIONS Options,
char* xml buffer,
int* size xml buffer

int anprPlateMatXML (
cv::Mat Image,
ANPR OPTIONS Options,
char* xml buffer,
int* size xml buffer
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int anprPlateMatRectXML (
cv::Mat Image,
CvRect Rect,
ANPR OPTIONS Options,
char* xml buffer,
int* size xml buffer

) ;

MapameTpsl " BO3BpallaeMble 3Ha4eHus aHanorn4yHo
BbILLEONUCaHHbIM (PYHKLMSAM.

1.3. [ToTrokoBbIM MoAyJb - IANPRcapture

[MoToKOBbLIM MOAYNb NpefHa3HayYeH Ans NoBblWEeHNA JOCTOBEPHOCTU
pacrnosHaBaHNd aBTOMOOWUNbHBLIX HOMEPOB Ha BUAEOMNOTOKE 3a cyeT
00beanHeHUs pe3ynbTaToB pacno3HaBaHUA N3 HECKOSbKUX KaapoB.

dyHKUMM  gaHHOro moayns  onpegerneHol B iIANPRcapture.h.
BHMMAHUE! MynbTuTmn (HeckonbKo HOMepoB ans
ANPR_CUSTOM_TYPE) Ha HacTOsILLMIA MOMEHT HeMb3s UCMNOSb30BaTh.

CreateiANPRCapture
CosgaHue IANPR-noToka.

1ANPRCapture CreateiANPRCapture (
int max frames,
ANPR OPTIONS Options,
CvRect Rect

) ;

MapameTpsbl:
max_frames — KONMMYeCcTBO KagpoB, M3 KOTOpbIX 0b6beaMHseTCs
pesynbTar;
Options — HacCTpoMKM pacno3HaBaHWA  (3amnofiHeHHaa  CTPYKTypa

ANPR_OPTIONS);
Rect — obnactb pacnosHaBaHus B oopmate CvRect.

BosBpallaeT BblaeneHHbin B namsatn obbekT IANPRCapture. Ecnn
co3gaTb He yaacTesd, To Bosspawaet NULL.

ReleaseiANPRCapture
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Ouunctka namsatm ot oobekta IANPRCapture.

void ReleaseiANPRCapture (
iANPRCapture *Capture
) ;

[MapameTpsbl:
Capture — ykasaTtenb Ha 06bekT IANPRCapture.

AddFrameToiANPRCapture

dyHKkuna pobaensieT Tekywmh kagp B noTtok IANPRCapture wu
BO3BpaLLaeT pacno3HaHHble aBTOMODUbHbIE HOMEpPA.

int AddFrameToilANPRCapture (
1ANPRCapture Capture,
IplImage* Image,
int* AllNumber,
CvRect* Rects,
char** Texts

) ;

MapameTpsbl:

Capture — o6bekT IANPRCapture.

Image — BxogHoe nsobpaxeHue.

OcTanbHble napameTpbl aHanorn4yHbl anprPlate.
BosBpalluaemble 3Ha4yeHns aHanornyHel anprPlate.

AddFrameToiANPRCaptureMat

dyHKkumna gobasndeT Tekywmun kagp (cv::Mat) B notok iANPRCapture
1 BO3BpaLlaeT pacno3HaHHble aBTOMOOUITbHbIE HOMEpPa.

int AddFrameToiANPRCaptureMat (
iANPRCapture Capture,
cv::Mat Mat,
int* AllNumber,
CvRect* Rects,
char** Texts

) ;

MapameTpbl aHanorn4yHbl AddFrameToilANPRCapture 3a Tem
NCKJTIOMEHMEM, YTO TEKYLLMN Kaap nepenaetcd B CTPYKType cv::Mat.
BosBpaluaemble 3Ha4eHnsa aHanormyHbl anprPlate.
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CreateMemoryForiANPRCapture

DyHKUMA BblaenseT namsTb ans AOMNONHUTENbHOWN
dYHKUMOHANBLHOCTN MNOTOKOBOro pacrno3HaBaHus. Heobxoammo Bbi3biBaTb
TONMbKO €ecnu npegnonaraeTcss UCNoONb3oBaHWe ganee  (OyHKUUK
GetNumbersinMemory.

int CreateMemoryForiANPRCapture (
iANPRCapture Capture,
int min frames with plate,
int frames without plate,
int max plates in mem

) ;

MapameTpsi:
Capture — 06bekT IANPRCapture.
min_frames_with_plate — konuyecTBO KagpoB Mexay nepBbiM U

nocnegHUM pacno3HaHHbIM HOMEPOM, MOCHEe KOTOPOro MOXHO cyuTaTb,

YTO 3TO AENUCTBUTENBHO HOMEP.

frames_without_plate — konuyecTBo kagpoB 6e3 pacrno3HaHHOro paHee

HOMepa, Nocre KOTOpOoro MOXHO BblgaBaTb pesynbTtar.

max_plates_in_mem — MakcMmMaribHOe KOfIM4eCTBO HOMEPOB B NaMSITH.
dyHKUMA Bo3BpallaeT 0 npu ycnewHoM Bbi30Be, MHa4ve omnbka.

GetNumbersinMemory
BosBpallaetr CyMMUPOBaHHbLIM pesynbTaT HaxOXOEHUs HOMepa u3

namatn. OH Bo3BpawlaeTcs Tonbko nocrne frames without plate kagpos,
yctaHoBneHHbIX B CreateMemoryForiANPRCapture.

int GetNumbersInMemory (

1ANPRCapture Capture,

int* AllNumber,

char** Texts,

int Size Texts,

CvPoint* Points,

int* all point
) ;
MapameTpbl:
Capture — o6bekT IANPRCapture.
AlINumber — Bo3BpallaeTCcs KOMMYECTBO Pacno3HaHHbIX HOMEPOB Ha
nocnegHun Kkagp n3 namatn (nepBoHavanbHO coaepXuT pasmep bydepa
(konn4yecTBo HOMepoB) Texts).
Texts — cogepXxnumoe Homepa.
Size _Texts — pas3mep kaxgoro anemMeHTa (CTpoku) maccusa Texts.
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Points — ykasaTtenb Ha BblAeNeHHbIN nepen Bbld3oBoM maccuB CvPoint ons
TpaekTopumn (ecnn NULL, To TpaekTopusa He BO3BpaLlaeTcs).

all_points — ctoga nepepaetca pasmep maccua Points, Bo3BpallaeTcs
KOSIMYECTBO HaMOeHHbIX TOYEK, a €Cfiv MacCMB MeHblle (pekoMeHayeTcs
1000 anemMeHTOB), YeM pearnbHO HaWOeHO To4yek, To byaeT BO3BpaLLEHO
TONbKO TO KONMMYECTBO TOYEK, AN KOTOPbIX €CTb MECTO.

OyHKumMa BosBpawaet 0 Npu ycnewHoOM Bbl30Be, MHa4ye olumbka.
Ecnn BoO3BpawalTcsd OOHOBPEMEHHO 2 HOMepa B Kagpe, uTO
ManoBepOATHO, MO MPUYNHE CYMMUPOBAHUS W OTCPOYKMU, TO Oyaoet
BO3BpaLLaTbCs TPAeKTopusi TONbLKO ANst NepBOro.

CreateLinelntersection

PyHKUMA co3faeT NUHMI0 ANnda dukcauumn nepeceyeHusi. Ha camom
Aene NUHUA COCTOMT M3 OBYX NMHUA — U NepeceyeHne ukcupyeTcs
TONbKO TOrga, Korga nepecekatoTcs obe (coenaHo Ans MCKOYeHUs
NOXHbIX cpabaTbiBaHUN).

int CreatelinelIntersection (

1ANPRCapture Capture,

CvPoint pla,

CvPoint pZ2a,

CvPoint plb,

CvPoint pZ2b
) ;
[MapameTpsbl:
Capture — o6bekT IANPRCapture.
pla n p2a — TOYKU XapaKTepusyroLime BEPXHIOK NIMHUIO (NUHUS HE MOXET
OblTb BEPTUKASIbBHON — MAKCMMyM [enbTa X MOXeT ObiTb B 3 pasa MeHbLue
genbta y. MHave owmndbka ERROR_SLOPE_LINE).
plb 1 p2b — TOYKN XapaKTEPU3YIOLLNE HXKHIOK FNTMHUIO.

®dyHKkuna BosBpawiaer 0 npu ycnewHoM Bbi30Be, MHa4de olmbka.
JInHUM  QOMKHbI OblTb  napannenbHbl  Apyr  Opyry. NHaue
ERROR_NO PARALLEL_LINES.

LicenseCapture

OyHKUMA akTuBaumm nuueHsnoHHon Bepcumn IANPRcapture. Bbizos
3TON PYHKUMN HEOBXOANM TONBLKO ANSA NIMLEH3NOHHOW BEPCUN BNBInoTekn
M TOMbKO OOWH pa3 neped nepBbiM pacrno3HaBaHMeM. B cnydvae
ncrnonb3oBaHnsa yHkuun LicenseCapture ¢ gemo-sepcuen iANPRcapture,
OHa HUKaK He NoBNUSET Ha paboTy NporpamMmmeil.

void LicenseCapture (
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char* lic

) ;

NapameTpsi:
lic — maccumB, cogepxawmm NUUEH3UOHHbBIN KITHOY.

®YHKUMA He BO3BpaLLaeT 3Ha4YEeHUI.
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2. UHCcTansa1uus ¥ UCIoJib30BaHUE

Kaknx nnbéo ocobbix Tpe6OBaHVIIZ K UHCTaNTAUUN He CyLLeCTBYeET.

2.1. Windows

Ons Toro, utobbl IANPR SDK 3apabortano, Ha KOMMNbOTEpP
HeobXxo4MMO YCTaHOBUTD:
Onsa Microsoft Visual C++ 2013 SP1 Redistributable Package (x86)
http://www.microsoft.com/en-us/download/details.aspx?id=40784

Ckavante OpenCV 2.4.13
https://sourceforge.net/projects/opencvlibrary/files/opencv-
win/2.4.13/opencv-2.4.13.exe/download

XoTa HyxHble 6ubnuotekn OpenCV mnagyt emecte ¢ IANPR SDK, Ho
ONs paspaboTkM nporpamMm BaM BEPOSTHO MNOHaAZoOUTCA noaknyeHue
3aronoBoyHbix pannoe. B IANPR ucnonb3oBanucb ©6umbnmnoteku,
OTKOMMNUIMPOBaHHbIE VC12.

[anee ocyuwectBngeTe  NOAKIOYEHME B BuAe  OObIYHbIX
ANHaAMMNYEeCKux bndnmoTex.

Ecnn Bbl peanusyete npoekt Ha C/C++ Ha Visual Studio, TO
nponuwmuTte nytn 8o h u lib ana OpenCV u mecTa, rae Haxogutcs IANPR:

DetectPlate Property Pages ?
Configuration: | Active(Debug) v Platform: | Active(Win32) hd Configuration Manager...
I Common Properties 4 General
4 Configuration Properties Executable Directories SVC_ExecutablePath_x86):5(WindowsSDE_ExecutablePath); S(VS_Exec
General Include Directories C\OpenCV241 3\opencv\huild\include;${|ncludePath]
Debugging Reference Directories SIVC_ReferencesPath_x86);
e DIEEn C:AOpenCV2413\opencv\build\x86\vc 1 2\lib;.\.\lib;$(LibraryPal v
O/ Library WinRT Directories §(WindowsSDK_MetadataPath);
B Umisn Source Directories S(VC_SourcePath);
b LTI Exclude Directories $(VC_IncludePath);$ (WindowsSDK_IncludePath); S(MSBuild_Executab
I XML Document Generator
I Browse Information
I Build Events
I: Custom Build Step
b Code Analysis Library Directories . . _ . - . . .
Path to use when searching for library files while building a VC++ project. Corresponds to environment variable LIB.
£ >

OTmena MpuMernTs
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[obaBbTe noaknto4yaemble onénmnortekn (B cBOMCTBaXx
KomnoHoBLumKa):

Additional Dependencies ?

IANPR_vc12_x86.lib
opency_core2d13.lib
opency_imgproc2dl 3.lib
opency_highgui2d13.lib

Inherited values;

kernel32.lik A
user32.lib
gdi32.lib
winspool.lib
comdlg32.lib

v
[#] Inherit from parent or project defaults Macros>»

OK Cancel

Mocne atoro obpatnte BHMMaHWe, 4Tobbl BCe dIl n3 nankmu x86 mnn
X64 Haxogunucb UM B nanke c BalMM MCMOSHAeMbIM dhannom, unn B
nanke, nponncaHHon B nepemeHHon PATH.

2.2. Linux

Ncnonb3oBaHHas OC — Ubuntu 16.04 desktop i386

1. PykoBoacTBysch

http://docs.opencv.org/doc/tutorials/introduction/linux_install/linux_inst
all.html

yCTaHaBnMBaeM AOMNOSHUTENbHOE nporpaMmmHoe obecnedeHue Ans
OpenCV.

2. CkaumBaem Bepcuto OpenCV 2.4.13 gn4a linux oTctoga

http://sourceforge.net/projects/opencvlibrary/

N komnunupyem ee.

3. CkaumBaem u pacnakosbiBaeM IANPR SDK

4. Heobxoaumo caenatb Buanmon 6ubnunoteky ans nporpamm. Ons
9TOro MOXHO nponucaTb NyTb Ao libianpr_86.s0 unuM NpocTto ckonupoBaTb
9TO0T hann Tyaa xe, rae nexart 6ubnmotekn OpenCV:

{/usr/locall/lib/
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5. O6HOBUTbL NYyTN OO0 BUBNMoTEK
ldconfig

6. B nanke c¢ npumepom pans Linux oTkpbiBaem makefile wn
ncnpasnsiem lianpr_64 Ha lianpr_86 (nockonbky komnunupyem B 32 6GUTHON
Bepcuun linux).

7. B TOM e narke Bbi3blBaEM

make

[lomkeH co3gaTbCs UCNONHAEMbIN doans.
8. NpoBepsiem paboTy NporpaMmmbl.
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3. [Ipumepnl Ha C/C++ g Windows

3.1. Image

NcxogHbin  Kog  NpUMEPOB  MOCTOSIHHO — COBEPLUEHCTBYETCS.
ONMMCaHNN HWXE OTpakeHbl Hamboree 3HauduMble ydacTkm koga. OgHako
NOSHLIA NCXOAHbLIN KO4 NPUMEPOB MOXET oTnndaTbCcA. [NonHbIn NCXoaHbIN
Kog nNpumepa image HaxoauTcsa B narnke samples, pacnpoctpaHsemon C

IANPR SDK.

#include "opencv2/highgui/highgui_c.h"
#include "../../Include/iANPR.h"
#include <stdio.h>

#include <Windows.h>

int main( int argc, char** argv)

{
if (argc > 1)

{

IplImage* Img = cvLoadImage( argv[1l], CV_LOAD_IMAGE_GRAYSCALE );

if ( Img == NULL ){
printf( "Cann't load file!");
return 1;

}
CvRect Rects[100];

int all = 100;
char** res = new char*[all];
for(int j=0;j<all;j++) res[j] = new char[20];

ANPR_OPTIONS a;

a.Detect_Mode = ANPR_DETECTCOMPLEXMODE;
a.min_plate_size = 500;
a.max_plate_size = 50000;
a.max_text_size = 20;

a.type_number = ANPR_RUSSIAN_BASE;
a.flags = 0;

int i;

char* key = new char[8001]; memset(key, 0, 8001);
FILE* £ = fopen("lic.key", "rb");
if (f != NULL)

{
fread((void*)key, 8000, 1, f);
fclose(f);

}

else

puts("WARNING! File lic.key not found. This may crash program if you

license version of iANPR SDK dl1ls");

LicenseValue(key);
delete[] key; key = 0;

try

use

B
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{

}
__except(EXCEPTION_EXECUTE_HANDLER)

{

}
if (i==90)
for( int j = 0; j < all; j++ ) {
printf( "%s\n", res[j] );

i = anprPlate( Img, a, &all, Rects, res );

ExitProcess( 1 );

}

for(int j=0;3j<100;j++) delete [] res[j];
delete [] res;
cvReleaseImage ( &Img );

}

return 0;

B npumepe 3arpyxaetca wusobpaxeHune C nNoMowbio YHKLMU
cvLoadlmage. [anee Bbigensietcsa namatb ans xpaHeHus 100 Homepos
(npegnonaraem, 4to OyayT HamgeHo He 6onee 100 HOMEpPOB, KOHEYHO,
MOXXHO yCTaHaBnMBaTb MeHbLLE).

3anonHdaetca  cTpyktypa ANPR_OPTIONS, npu 3anonHeHun
yKkasblBaeTcH PEXUM AEeTEKTUpPOBaHUSA AOPOXHbIX 3HaKoB
ANPR_DETECTCOMPLEXMODE. YctaHaBnuBaeTcs gnanasoH nrowagu
(B nukcensax B kBagpaTte) HomepoB. 3HadveHue 20 COOTBETCTBYET
onpedeneHHbIM  Bblle Oydepam Ansa  XpaHeHuda  HOMepoB.  Tun
OETEKTUPOBAHUS HOMepa YyCTaHoBMNeH 6a30BbIM, YTO O3HAYaEeT, YTO MNpu
nonagaHuuM B Kagp, K nNpuMMepy, HOMepoB npuuena, OHW MOryT
pacrno3HaBaTbCA HEMPAaBUIIbHO.

CuntblBaeTCA NUUEH3NOHHBLIA KNtod 13 panna lic.key ¢ nomoLubto
dyHkuum fread, a 3atem knod nepepaetca B doyHKUmio LicenseValue.
BbizoB aTton yHKUMM HeobXoamm TOMbKO ANs JIMUEH3MOHHOW Bepcumn
IANPR SDK 1 Tonbko nepen nepsbiM pacno3HaBaHUEM.

BuisbiBaetca yHkuma anprPlate u3 iANPR SDK. [llocne u4ero
HangeHHble HoOMepa B Kagpe n3obpakeHusi BbIBOAATCA B KOHCOJb.

B kOHLe ocyLLecTBnAeTCa YHUYTOXEHME paHee BblOeNeHHON NaMATH.

Mprmep BbI3OBa (ANA TeKkywen Bepcum — OTin4aeTcs OT npumepa
BbILLE):

image.exe 0 ..\images\image.bmp

NHpopmaums BbiBeaeTCca Ha KOHCOMb, B hann:

image.exe 0 ..\images\image.bmp > res.txt

3.2. Image_new
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B paHHOM npumepe nokasaHo, KakK Mofb30oBaTbCA pPasfNYHbIMU
MHTepdencammn onsa pabotel ¢ GUBNMOTEKON. B OTnNnMyme oT npeablayLuero
npuMmepa noAknyaeTcss  AOMOSIHUTENbHbLIA  3arofioBOYHbIM - hann
IANPRinterface.h.

OyHKuMa Memory B npuMmepe MnokasblBaeT BO3MOXHOCTb YTEHUS
JPEG, BMP, PNG, TIFF ¢pannos n3 namsatu. T.e. MOXHO npoynTaTb dpann
B NaMATb, a NOTOM nepenaTb ykasaTtenb B anprPlateMemory.

B doyHkumn WithMat npuseneH C++ nHTepdenc goctyna Ha OcCHoBe
Mat. N306paxeHune pacno3HaeTcs Yepes pyHkumo anprPlateMatRect.

B dpyHkumax XMLWork n XMLWork2 npusegeHbl npumepbl paboTbl €
dyHKUMAMN anprPlateRectXML n anprPlateMatRect XML
cooTBeTCTBEHHO. PesynbTaT B BUuae XML-CTpOKM BbIBOAUTCH B KOHCOSb.

3.3. Image_omp

BcTtpoeHHoro pacnapannenueaHus B iANPR HeT, ogHako ero MoXHoO
nerko peanuaoBaTb, pasbuBasi BxogHOe u30bpaxkeHue Ha OTAenbHble
YyacTw.

Koraa npowussoantcsa pabota ¢ OonbwuMn  M300paKeHUsaMMU,
Hanpumep, 1920x1080, Bpemsa pacnosHaBaHWa Ha oObl4HOM [1K MoxeT
OblTb HegocTaTouHO Ansi paboTbl B peanbHOM BpeMeHu. [ns pelleHus
OaHHOM npobnemMbl MOXHO pa3buTb un30bpaxeHMe Ha 4actm u
aHanu3anpoBaTb WX NapannenbHo. 34ecb, 04HaKo, crieayeT NOMHUTb, YTO B
cnyyae nonagaHuss HOMepa Ha nepeceyeHue 4vacten, To OH He Oygert
pacrnosHaH. [103TOMy HY>XHO BHECTU HEKOTOPYH M3ObITOYHOCTb, UCMONb3YS
nepecekarowmecs 4actu. [lpuyem ypoBeHb MnepeceyeHust onpenenseTcs
MaKCcMManbHO BO3MOXHbIMWU padMmepamMmu ob6bekTa pacrno3HaBaHus.

[Mpeanonoxunm, 4to 06BLEKT pacno3HaBaHWA B dOpMe Kpyra, u ero
MakcMmanbHbld  guameTp Ha wusobpaxeHun coctaBnsgeT D Toraa
LUMPpUHa obnactn nepeceyeHns CerMeHToB AoMmkHa ObiTb 6onblie Dy, B
9TOM criyvae nnowagb HECKONbKO pa3 aHanuampyemom obnacTtu (B pasHbix
cermeHTax) 6ygeTt paccumTbiBaTbCs Mo crieayrowen popmyne:

S =L * Dmax,

roe L — gnvHa rpaHuy, mexay Bcemu cermeHtamu. [oHATHO, YTO B
9TOM cnyvae S 6yaeT 3aBMCETb HE TOSMbKO OT KONMYeCTBa CErMEHTOB, HO U
oT ux d¢opmbl. Ha crneaywwem pucyHke mnokasaHO [fBa npumepa
pacnonoxeHunsa cermeHToB. OguH CermeHT ceporo uBeTa, a gpyron 6enoro.
O6nacTb nepeceyeHns nokasaHa LUTpUxXamu.
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(a) (6)
[ekomnosnuma ¢ nepecekaroLmMMmncs rpaHmuamn: ¢ HebonbLlon obnacTblo
nepeceveHunst (a), Co 3HaYMTeNbLHOM 06acTbio NnepeceveHuns ()

HepoocTtatkom siBNAeTCA TO, YTO NMpuW NMOJSIHOM aHanuse nsobpakeHus
6ynet aHanuampoBatbca He Width*Height nnowaab wnsobpaxeHus, a
Width*Height+S.

[MpeanonoXxum, 4To Mbl 3HAEM KOJNTMYECTBO A4ep npoueccopa,
Hanpumep, 6. Pazgenum nsobpaxeHne Ha 6 yactemn Tak:

ECTecTBEHHO HYXHO MOMHUTL 06 obnacTn nepecevyeHUs 4acTemn.
1080/6 = 180

Bo3bmeMm B kayecTBe MakcumarbHOW BbICOTbl HOMepa BbicoTy B 80
nukcenen. Toraa 4actun Beepx M BHU3 yBenudatca Ha 40 nukcenen, Kpome
CaMOro BEPXHEro U HUXHEro, rae yBenuyeHue TOMNbKO B O4HY CTOPOHY.

B npumepe pacnapannenuBaHue nNpoucxXogurio Ha  OCHOBe

onbnmnotekn OpenMP.
[Ana kaxgoro noToka cosgaBanocb COOGCTBEHHOE WM306pakeHue,

nocre 4yero 3anyckarncsd napanneanbM LUK
#pragma omp parallel

#pragma omp for
for( i =0; i < max; i++ )
{
CvRect Rects[100];
int all = 100;
char** res = new char*[all];
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for(int j=0;j<all;j++) res[j] = new char[20];
ANPR_OPTIONS a;

a.Detect_Mode = ANPR_DETECTCOMPLEXMODE;
.min_plate_size = 500;

.max_plate_size = 50000;

.max_text_size = 20;

.type_number = ANPR_RUSSIAN_BASE;

.flags = 0;

[ DI DI D I <D I o)

int i2 = anprPlate( Images[i], a, &all, Rects, res );
if (i2 == 90 )
for( int j = 0; j < all; j++ ) {
#pragma omp critical

{
}

printf( "%s\n", res[j] );

}

for(int j=0;3j<100;j++) delete [] res[j];
delete [] res;

[lepBOHa4yanbHO CpaBHUM HACKOMbKO Benuka M30bITOYHOCTD,
OTKOMNUINPOBaB MporpammMmy C BblkntodeHHbIM  OpenMP.  YcnewHoe
pacno3HaBaHue 6b11o B 06ounx crniydasix. Bpems pacnosHaBaHus Ha AMD-
FX(tm)-6100 Six-cores 3.3GHz (Ha ogHom sape), 8['6 O3Y, Windows 7 64:

NocnepoBaTtenbHbin 6ok 0.297¢

MapannenbHbin 6ok 0.369¢

T.e. N30bITOYHOCTb BblYUCIIEHUI NpuMepHO B 1.24 pa3s. Bo cTonbko
3amMenunnoch BblYUCTIEHME.

Mocne BkntodeHns OpenMP napannenbHblin 650k oTpaboTtan 3a
0.1c. T.e. npupocT npounssogmTeribHOCTU B 2.9 pas.

Moyemy Takom Manbim npupoct? OTBeT: 1) M3OLITOYHOCTL; 2)
BbluMCrieHnst B 6riokax HepaBHOMEpPHbIE — rae obHapyXuncst Homep, a rae
HeT, Mo3TOMy BpemMsi paboTbl — 3TO BpeMs pacno3HaBaHus 6roka c
MakcumMasibHOM MHdoOpMaLmen.

Ho B npuvHuMne, gaxe Takon NpuMpoCT NPOU3BOAUTESNBHOCTU — MOYTU
B 3 pasa. A aTo nososisieT 3a 1 cekyHay obpaboTtatb 10 kagpos, 4YTO Ans
peanbHOro BpemMeHn MOXeT ObITb 4OCTAaTOYHO NPU AAHHbLIX HACTPOMKaX.

3.4. Capture

Mpumep Capture pabotaer ¢ Web-kamepon, HO ecnn B KadecTBe
aprymMeHTa KOMaHOHOW CTPOKM YyKasaTb Bugeo dawn, To Oyaer
obpabartbiBaTh ero. MHpopmauus o pacno3HaBaHUM BbIBOAUTCS NPSIMO B
Kagp cneaytowum obpasom:
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OcobGeHHOCTbIO  OaHHOro npumMepa MNOTOKOBOrO pacno3HaBaHUs
HOMepa SBndeTCA TO, YTO BblJaeTCs pes3ynbTaT pacrno3HaBaHUA He
KaXXgoro kagpa, a npomsBOOUTCA MNpoBepka — eCTb N B npeablgywem
Kagpe Takou Xe HaugeHHbln Homep. Ecnu ecTb, TO TONbKO TOrga
BbIBOOMTCS pe3ynbTaT pacno3HaBaHuS.

[aHHbIn Nnoaxo4 No3BondeT OTOPOCUTL 3HAYUTESIbHYIO YacTb JTOXKHbIX
cpabaTbiBaHW, BO3HMKAIOLLNX B OTAENBbHOM Kaape.

3.5. Capture_(iANPRcapture)

[aHHbIn  nNpumep nokasbiBaeT, kak pabotatb C MoAynem
IANRcapture, nosiBUBLLUMMCS.

[daHHbIn  Moaynb  no3BonseT  gobutbca  6onee  BbICOKOM
OOCTOBEPHOCTU pacno3HaBaHusi, yem B npumepe Capture, no npuumHe
TOro, YTO MPOBEPSETCA He CcoBMageHue HOMepoB B oboOMX Kagpax, a
BbluMcnseTca obuwas 4OCTOBEPHOCTb Pacno3HaHHbIX CMMBOSIOB B Kagpe C
YPOBHEM rnyOuHbI (KonMyecTBa Kagpos), 3a4aHHbIM NPOrpaMMUCTOM:

i_capture = CreateiANPRCapture( 10, a, cvRect( @, 0, frame->width, frame->height ) );

Kaxgbin kagp gobasnsaeTcda B NOTOKOBLIM OOBHEKT

il = AddFrameToiANPRCapture( i_capture, object, &all, Rects, res );

[Ne BbITECHAETCHA CTapblil kagp U MNpPoOBepsieTcs — He Oblno nu
MOXOXXero HoMepa Ha npeablaylWwmux kagpax. Ecnu Homep, HangeHHbI B
TeKyLLIEM Kaape NOX0X Ha Homepa B OOHOM MIM HECKONbKMUX NpeablayLmX,
TO pe3ynbTaTbl pacno3HaBaHUsi CYMMUPYHOTCS.
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3.6. (IANPRcapture_motion)

[aHHbIN NpuMep sBNsieTCA ynydweHue npegbigywiero. Nossonset
BbIUNCNATE  TPAEKTOPUIO  ABWXKEHUS  HOMepa W OeTeKTUpoBaTb
nepeceyeHne  NUHUKW, T.e. MOXHO  peanusoBaTb  (PyHKLMOHAnN
OEeTEeKTUPOBaHNS Bbe3aa-Bble3na aBTo.

OTnuyne gaHHOro NpMMepa B CreayoLLeM.

NepBOHauYanbHO  co3gaeTcss  OOMOMHUTENbHass namMsaTb AN
OOMOSTHUTENBHOM (OYHKUMOHANBLHOCTM (YAansaTb ee MoTOM He Hado, OHa
OYMCTUTCH BMECTE C yaaneHnem obbekta).

CreateMemoryForiANPRCapture( i_capture, 10, 15, 100 );

MakcnmanbHoe konudectBO HomepoB B namsatym — 100. Ecrnm 15
KagpoB He 6blno HoMepa, pacno3HaHHOIo paHee, TO BblAaeTcs pesynbTar.
Homep cumTaetca pacnosHaHHbIM, TOMbKO €Cnn  €ero HadarbHoe
AeTekTupoBaHue Obino paHblue, Yem 10 KagpoB B KOHEYHOM.

[anee cosgaeTcs NMHNA NepeceyeHus:

Lines[@].x = int( frame->width * ©0.1f ); Lines[@].y = int( frame->height * 0.6f );
Lines[1].x = int( frame->width * ©.3f ); Lines[1].y = int( frame->height * 0.6f );
Lines[2].x = int( frame->width * ©.1f ); Lines[2].y = int( frame->height * 0.7f );
Lines[3].x = int( frame->width * 0.3f ); Lines[3].y = int( frame->height * 0.7f );

CreatelLineIntersection( i_capture, Lines[@], Lines[1], Lines[2], Lines[3] );

[ns nony4yeHnsa Takoro YTOMHEHHOroO pesyrbTaTa HY)XHO Kaxabli pas
(B kaxxgom kagpe, nocrne BbidoBa GyHkuun AddFrameToiANPRCapture
BbI3blBaTb OYHKLIMIO, BO3BPALLAOLLYI0 TPAEKTOPMUIO:

GetNumbersInMemory( i_capture, &all, res , 20, Points, &all _points );

Ecnn 3Hadenune all_points 6ygetr 6onbwe 0, TO 3HA4MT HOMep
Hawerncd. M Ha akpaH BbIBOOUTCA TPaekTopus HoMepa 1 cam HoMep:

for(int j = ©; j < all_points; j++ )
{

cvCircle( frame, Points[j], 5, CV_RGB(9,0,255), 3 );

if ( j > @ ) cvLine( frame, Points[j], Points[j-1], CV_RGB(9,0,255), 2 );
}

CvFont font;
float aa=0.001f*frame->width;
cvInitFont( &font, CV_FONT_HERSHEY_SIMPLEX, aa,
aa, 0,1, 8 );
CvSize size;
int b;
cvGetTextSize( res[0], &font, &size, &b );
cvRectangle( frame, cvPoint(®, © ), cvPoint( size.width + 2,
50 ), CV_RGB( 255, 255, 255 ), CV_FILLED );

CvPoint pp2,ppl;
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pp2.x=0;

pp2.y=40;

ppl.x=1;

ppl.y=41;

cvPutText( frame, res[@], ppl, &font, CV_RGB(0,0,0) );
cvPutText( frame, res[@], pp2, &font, CV_RGB(©,255,90) );
cvResize( frame, image );

cvShowImage( "frame", image);
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4. [IpruMephbl HA APYTHUX A3bIKAX [JIS
Windows

4.1. C#

Ha C# pekomeHayeTcsa ucnonb3oBatbe XML uHTepdenc ana paboThbl
c 6Bubnmnotekon. B BubnmoTteke — ato npumep platereader.
[MoakntoyaeTca pyHKUmMA M3 GnbnmoTekn crneayrowmm odpasom:

public struct ANPR_OPTIONS
{
public int min_plate_size; // MwHumanbHaa nnowagb Homepa
public int max_plate_size; // MakcumanbHaa naowanb Homepa
public int Detect_Mode; // Pexumbl feTeKTUpOBaHUA
public int max_text_size; // MakcumanbHOe KOMYECTBO CUMBOJIOB HOMepa + 1
public int type_number; // Tun aBTOMO6MUNLHOrO HOMepa
public int flags; // [lononHuTesnbHble OMuuun
¥
#if WIN32
[D11Import("iANPRinterface_vcl2 x86.d11", CallingConvention =
CallingConvention.StdCall)]
unsafe public static extern int anprPlateMemoryXML(byte[] in_buffer, int
size_buffer, ANPR_OPTIONS Options,
StringBuilder xml_buffer, int[] size_xml_buffer);
[D11Import("iANPR_vcl12_x86.d11", CallingConvention = CallingConvention.StdCall)]
unsafe public static extern void LicenseValue(sbyte[] key);
#elif WIN64

[D11Import("iANPRinterface_vcl2_x64.d11", CallingConvention =
CallingConvention.StdCall)]

unsafe public static extern int anprPlateMemoryXML(byte[] in_buffer, int
size_buffer, ANPR_OPTIONS Options,

StringBuilder xml_buffer, int[] size_xml_buffer);
[D11Import("iANPR_vcl2_x64.d11", CallingConvention = CallingConvention.StdCall)]
unsafe public static extern void LicenseValue(sbyte[] key);

#endif

[Mp a3TOM B HaAcTpoMKax npoekTa HeobxoaMmo paspeLumnTb
Hebe3onacHbIN ko4 W 3ag4aTb CMMBOSbI ycrioBHOW kKoMmnunauun WIN32 u
WING4 ans koHpurypaumim cbopkmn x86 n x64 cooTBETCTBEHHO.

B npumepe, hann untaetca NONHOCTLIO B NamsiTb U NepegaeTcs B
dyHKUMIO BUBNNoTEKM:

ANPR_OPTIONS anpr;
anpr.Detect_Mode = 14;

anpr.min_plate_size = 500;
anpr.max_plate_size = 25000;
anpr.max_text_size 20;

anpr.type_number = 0;
anpr.flags = 1;
StringBuilder buffer_builder = new StringBuilder(10000);
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int[] size_builder = new int[1];
size builder[0] = 10000;
int result = anprPlateMemoryXML(buffer, size, anpr, buffer_builder, size_builder);

YT0o0bI Y3HATb pe3ynbTtaTt pacno3HaBaHUA, Heobxoanmo

NPOCMOTPETL BO3BpaLLeHHbIN XML:

StringBuilder output = new StringBuilder();
using (XmlReader reader = XmlReader.Create(new StringReader(buffer_builder.ToString())))

{

reader.ReadToFollowing("allnumbers™);
reader.MoveToFirstAttribute();

string numbers = reader.Value;
output.AppendLine("Konn4yecTtBo HalAeHHbIX HOMEpPOB:
int all = Convert.ToInt32(numbers);

for (int i = 0; i < all; i++)

{

+ numbers);

reader.ReadToFollowing("number™);
reader.MoveToFirstAttribute();
string num = reader.Value;
reader.MoveToNextAttribute();
string num_coord = reader.Value;
output.AppendLine("Homep: " + num +

(KoopauHaThl: + num_coord + ")");

B pesynbtate B popMy BbIBEOYTCA HaWAeHHble HOMepa M UX

KOoOpAUHaTbI.

g5 Forml E=NREN X |

KonwyecTeo HAROEHHEDR HOMEDOE: 1
Homep: M376MM 134 (KoopouHaTs:
243 256177 53)
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4.1.1. Ilpumep iIANPRcapture_motion Ha
C# nng iIANPR SDK

[Mporpamma IANPRcapture_motion_CShrp npegHasHayeHa [gngd
aemoHcTpaumn BoamoxHocTen IANPR SDK B BblYMCIIEHMM TpaeKkTopum
OBWKEHUS aBTOMOOUIBHOIO HOMepa W AeTEeKTUPOBaHUS nepeceveHus
HOMEpOM 3apaHee 3ajaHHbIX JMHUKA, T.e. ONa  OeMOHcTpaumm
BO3MOXHOCTM peanu3aumm @QyHKUMOHaNa [OeTeKTUpoBaHua Bbesaa-
Bble3ga aBTomobunen ¢ nomollbto IANPR SDK. OTa nporpamma HanucaHa
Ha A3blke C# u aBnsgetcda aHanorom nporpammbl iIANPRcapture _motion,
HanucaHHoOM Ha A3blke C++. OTU WM OpyrMe npumepbl UCMNOSfb30BaHUSA
pacnpocTpaHstoTca B coctaBe IANPR SDK.

Tekywas sBepcus iIANPRcapture_motion_CShrp ncnonesyeTca Tak:

IANPRcapture_motion_CShrp.exe 7 D:/video.avi

Ae 7 — Tun pacno3HaBaeMoro Homepa (poccumckne Homepa),

D:/video.avi — nonHoe umsi Buaeo damna.

4.2. Delphi

KoHeuyHo, B Delphi Takke wMoxHO wucnonb3oBatb XML ans
BO3BpalLeHNA pesynbTaToB, HO 34ecCb NpuBedeH npuMmep, Kak Bbi3BaTb
dyHkunm n3 gemo-sBepcun iIANPR 6e3 XML ¢ ucnonb3oBaHnem Delphi 7.
[ns Bbi3oBa (yHKUMM M3 nnatHom Bepcum IANPR Heobxoaumo nepen
nepBbiM  UCMONb30BaHMEM  OYHKUMW  pacrno3HaBaHWA  3arpy3nTb
NMUUEH3NOHHBIN  KMoY ¢ NoMowbo  dyHKUuMM  LicenseValue wvnn
LicenseCapture ansa aktmBaumm IANPR.dII vnu  iANPRcapture.dll
COOTBETCTBEHHO.

OnpegeneHne TUNOB:
type
ANPR_OPTIONS = Record
min_plate size:integer;
max_plate_size:integer;
Detect_Mode:integer;
max_text_size:integer;
type_number:integer;
flags:integer;
end;

type
CvRect = Record
Xx:integer;
y:integer;
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width:integer;
height:integer;
end;
type
PRect = “~CvRect;

[MogknioyeHne pyHKUUn:
function anprPlateMemoryRect( in_buffer: PChar;

Options: ANPR_OPTIONS; AllNumber: PInt; Rects:

stdcall; external 'iANPRinterface vcl2 x86.d11l"'
name 'anprPlateMemoryRect’;

UTeHune n3 parina u BbI30B PYHKLUUMK:

size_buffer:

PRect;

with TFileStream.create(File_, fmOpenReadWrite) do

try
GetMem(p, Size);
read(p”, Size);

Texts:

s := Size;

finally

free;

end;

all := 100;

anpr.min_plate_size := 500;

anpr.max_plate_size := 25000;

anpr.Detect_Mode := 6; // ANPR_DETECTMODE2 | ANPR_DETECTMODE3;
anpr.max_text_size := 20;

anpr.type_number := 0; // ANPR_RUSSIAN_BASE

anpr.flags := 0;

pr := @rect;

GetMem( ptext, all * sizeof(pchar));

for i := @ to all-1 do

GetMem( ptext[i], 20 *sizeof( char ) );
RectArea.x := 0; RectArea.y := 0;
RectArea.width := 640; RectArea.height := 480;

integer;

PPChar

r := anprPlateMemoryRect( p, s, RectArea, anpr, @all, pr, @ptext[@] );

FreeMem(p);

Rect:
):

CvRect;
integer;
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5. PekoMeHZallMU K UCIIOJIb30BaHUIO

TPEBOBAHUA K AINTOPUTMY PACIO3HABAHNA

Homep aBTOMOOUNSA OOMKEH pa3MeLLaTbCs B Kagpe LefIMKOM.

Yron BepTukanbHOro HaknoHa sugeokamepbl He 6onee 40°.

Yron HaknoHa Brnybb — He 6onee 30°.

N306paxxeHnss AOMKHbI BbITb YETKUMN N HE Pa3MbITbIMU.

Paamep cuMMBOMOB ANA HaAeXHOro pacrno3HaBaHUs AO0SKeH OblTb He
MeHee 14 nukcenen B BbICOTY.

PacctosHne pOo aBTomMoOuna Kamepbl onpegensietca  (POKyCHbIM
pacCTOsiHWEM, YCTAHOBMNEHHbLIM Ha Kamepe W OOIMKHO YOOBIETBOPSTb
TpeboBaHNAM K BbICOTE CMMBOJSIOB U YETKOCTU M30OpaeHusi. OTO MOXET
OblTb M 3 MeTpa, n 7 METPOB B 3aBUCMMOCTWN OT UCMOSNb3yEMOW Kamepbl U
ee HacTpoexk.

CPABHEHWE MPOM3BOANTENBHOCTM BEPCUI

Komnbtotep: AMD-FX(tm)-6100 Six-cores 3.3GHz (Ha ogHom sigpe), 816
O3Y, Windows 7 64 B pexxume ANPR_RUSSIAN_BASE

CpegHaga obpaboTka nsobpaxennsa 640x480: 0.025¢ (PRO), 0.8c (FREE)
CpegHsaa obpaboTka nsobpaxenuna 1920x1080: 0.26c (PRO), 9c (FREE)

PEKOMEHOALUWMW K MAPAMETPAM PACINO3HABAHUA

1. nsa cucteMm aBTOMaTu3auuMuM Bbe3ada Ha NAapKOBKY MO CMNUCKY
6enbix HOMEpPOoB.

Detect. Mode = ANPR_DETECTCOMPLEXMODE;

flags = DEBUG_RECOGNITION_MODE;

Ana Toro, 4Tob6bI HabNOaTb MakCUMManbHOE KONMMYECTBO HOMEPOB,
00beanHATL pesynbTathl M NOTOM OTCemBaTb MO CMCKY 6enbix HOMEpPOB.
T.e. HOMep ¢ O0AHMM OLWMBOYHO Pacrno3HaHHbIM CMMBOSIOM UNM BoOOLLE
Hepacno3HaHHbIM Bbl MOXeTe Ha OCHOBE COBMaAEeHUsi OcCTanbHbIX
CAMBOSIOB C HomMepom wu3 6Genoro cnucka (Bbl cpaBHuBaeTe
CaMOCTOATESNIbHO) OTHECTM K NPaBUibHO Pacno3HaHHOMY.

2. [Ina cucteM HageXHoro pacnosHaBaHUsA HOMepa NPU OTCYTCTBUU
6enoro cnmucka.

Detect_ Mode = ANPR_DETECTMODEZ2 | ANPR_DETECTMODES3;

flags = NO_LOW_RELIABILITY;

[ns MMHMManbHOro KONMYEeCTBa NOXHbIX cpabaTbiBaHWUNA.

42



6. Kak nmosib3oBaThcA /leMo-Bepcueu
iIANPR SDK

[emo Bepcus He npefHasHayeHa AN pacrno3HaBaHWS B pearnibHOM
BPEMEHW, a nUWb MO3BOMAET OUEHUTb (YHKUMM pacno3HaBaHUs
aBTOMOOUITbHBLIX HOMEPOB. TEeXHONorMs pacrnosHaBaHus peanuvsoBaHa B
6mnbnuoteke IANPR_vc12 x86.dll n cywiectBeHHO 3ameieHa (npmepHo B
25-35 pa3 B 3aBMCUMOCTM OT pexmma pacno3HaBaHUda 1 npoueccopa) ans
orpaHuMyeHust ucnosb3oBaHus. NpoeepuTtb padoTy SDK MOXHO MO roTOBbIM
npumMmepam. Hanpumep, image.exe.

image 0 image.bmp > image.txt

[Mocrne oTpaboTkm B image.txt OyayT pesynbTaThl paboThbl anroputma
pacrno3HaBaHun (To xe camoe aocturaetcs bat-dannom
run_read_image_bmp.bat). Ecnu Bbl XoTUTE pacnosHaTtb rpynny ¢annos B
Katanore, TO [Ofis 9TOr0O MOXHO BoOcnosnb3oBatbcs  bat-gannom
run_read_in_dir.bat. Hanpumep, Tak:

run_read_in_dir.bat c:\\im

PesynbTaTbl pacno3HaBaHus BbIBE4YTCS B KOHCOSb.

[ns TectnpoBaHna pacno3HaBaHUA B MOTOKE, YTO AOSMKHO MOBbIWATL
OOCTOBEPHOCTb pacno3HaBaHMA 3a CYeT aHanmsa He OOHOro kKagpa, a
nocnefoBaTenbHOCTU, HYXXHO BOCMOSIb30BaTbCA npumepom capture. [lo
yMOn4YaHuio npumep paboTaeT C NOAKMIOYEHHON K KOMMbIOTEPY KamMepown,
O[lHaKO 3Aecb crefyeT MOMHUTb, YTO MOCKOJSIbKY CKOPOCTb CYLLECTBEHHO
3ameasieHa, TO [OCTOBEPHOCTb [Jaxe TMOHU3UTCHA, a He MOBbICUTCS.
[MoaToMy ecnu Bbl XOTUTE TMPOBEPUTbL pearibHyl [OOCTOBEPHOCTb
pacno3HaBaHu4d, TO 3anuinTe cHavana Buaeo B dpann, a NnoToM BbI30OBUTE
npumMmep ¢ napameTpoM, Hanpumep Tak:

capture.exe 0 100media\AMBA2826.MOV
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3akJiroyeHue

BrubnuoTteka NOCTOSAHHO pa3BMBAETCA M COBEPLUEHCTBYETCS, B TOM
Yucrie U C TOYKU 3PEHNSA KayecTBa pacno3HaBaHuS.

bynet nobaBnAaTtbca pacrno3HaBaHMe HOMEPOB U3 APYrMX CTPaH.

[MnaHupyoTCs  OONOSMHUTESNbHbIE MOAYNWM C  BCNOMOraTefbHbIMU
YHKUNAMN.

[Mpy BO3HMKHOBEHUS OLIMBOK, HEKOPPEKTHOrO pacrno3HaBaHUs U T.M.
obpawantecb Ha support@intbusoft.com, ykazaB HacTponku anroputma,
KOTopble Bbl WUCMONb3yeTe W MNPUNIOXUB MN300paxeHne, C KOTOPbIM
BO3HMKAOT Npobnemsi.
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