dH

¢

Hwxeropoackum rocyaapctBeHHbIn yHuBepcutet nm. H.U. JlobauyeBckoro

Pa3pabomka MmynbmumeOQuliHbIX MPUsIoXeHUU
¢ ucnosib3oeaHuemMm 6ubnuomek OpenCV u IPP

JTabopatopHasa paboTa
[leTekTpoBaHMe newexoaon

Opyxkos '.H., kadbeapa maremartmnyeckou
Nnorukn n Belcwen anredpsl, dakynsret BMK



| CopepxaHue

Q Uenwn n 3agayn paboTl.

O OnucaHune HEKOTOPbLIX NOAXOA0B K JETEKTUPOBAHUIO NELLEXOO0B HA
N300paKeHUAX:

— HOG-npusHakw.
— MeTop beryuiero okHa 1 HOG-geTtekTop.
— LatentSVM.

0 PaspaboTka npunoxeHus onsa pelleHns 3agadm JeTeKTUPOoBaHUS
neLuexoios.
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Llenn paboTbl

Q Mo3HaKOMUTLCA C HEKOTOPLIMW NOAXo4aMmn K OETEKTUPOBAHUIO
neLwexoaoB Ha N30bpaxxeHusx.

0 Hayuntbcs ncnonb3oBaTh NporpamMMHbIe peanu3aumm
KOMMOHEHTOB JETEKTOPOB U rOTOBbLIE AETEKTOPbLI U3 BUONNOTEKN

OpenCV.
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3apaum padoTbl

U

N3yunTb anroputm BbldncrieHnsa HOG-npusHakos.

A N3yunTb NnpnHUmMnbl paboTbl AeTeKTopa Newwexon0oB, OCHOBAHHOIO
Ha ncnonb3oBaHnm HOG-NpmM3HaKoB.

Q PaccmoTpeTb MHTEpdENC Knacca, peanmaytoLlero
HOG-geckpuntop n HOG-getekTop, B bubnmnoteke OpenCV.

Q PaccmoTpeTh MHTEPdENC Knacca, peanuayroLlero AeTekTop
LatentSVM.
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OMUCAHUE BO3MOXXHOCTEW
BUBJIMOTEKM OPENCV NO
OETEKTUPOBAHMUIO
I'IELI.IEXOJJ,OB
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3agava AeTeKTUpoBaHUA NewexoaoB Ha
n3obpaxxeHun
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HOG-peckpunTop. AnNroputm
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HOG-peckpunTop. AnNroputm
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HOG-peckpunTop. AnNroputm
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HOG-peckpunTop. AnNroputm
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| HOG-peckpunTop. AnNroputm
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| HOG-peckpunTop. AnNroputm
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HOG-geckpunTop

. Anropntm
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HOG-peckpunTtop. Peanusauus

0 AnropuTmbl BblumcreHnss HOG-npmu3HaKkoB 1 UX UCMOSb30BaHUs ANs

aetekTupoBaHmsa obbekToB B OpenCV peann3oBaHbl B Kracce
HOGDescriptor (mMoaynb objdetect)

HOGDescriptor (Size winSize,
Size blockSize,
Size blockStride,
Size cellSize,
int nbins,
int derivAperture=l,
double winSigma=-1,
int histogramNormType=HOGDescriptor::L2Hys,
double LZ2HysThreshold=0.2,
bool gammaCorrection=false,
int nlevels=HOGDescriptor::DEFAULT NLEVELS)
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19



HOG-peckpunTtop. Peanusauus

U

winSize — pa3Mep nsobpaxeHusi (OKHa AeTEKTUPOBaHUS), ANA KOTOPOro
byayT BelumncnaTbcsa HOG-npuaHaku.

blockSize — pa3mep Bfioka B NMUKCENsix.
blockStride — war 6510Ka No ropn3oHTanm n BepTmuKanu.
cellSize — pasMep A4YENKN B NUKCENAX.

nbins — KOMMMYECTBO NOJSIOC B rMCTOrpaMmme opuneHtauum rpaaneHToB
OOHON AYENKMW.

derivAperture — HE UCNOJIb3yETCA.

winSigma — BeJIndinHa CTaH4apTHOro OTKIOHEHUA raycCcuaHa,
B3BE€LUMBaAKOLWENo BKI1aaoB MarHUTy roaaneHToB B TMCTOrpaMmMmebil. o

YyMOJ1HaHUKO NCMOJ1b3yeTCA BEJINHYMHA
winSigma= (blockSize.width+blockSize.height) /8.

O 0O 0 O

o U

‘Ll' H.Hosropoga, 2013 r. [eTekTnpoBaHme newexonos

20



HOG-peckpunTtop. Peanusauus

O histogramNormType — alroputMm HOPMUPOBKK BEKTOPA NPU3HAKOB
6rioka.

O L2HysThreshold — NOporoBoe 3Ha4eHne KOMMOHEHT BEKTOPA NPU3HAKOB
(mapameTp anroputMa HOPMUPOBKN).

0 gammaCorrection — BbINOMHATb NN raMMa-KOPPEKLMIO N300paXkeHus:.

O nlevels — MakcMMarnbHOE KONIMYECTBO U3MEHEHMIN MacLuTaba
n3obpaxeHuns (napameTp geTekropa).
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HOG-peTtekTop. Knaccudukaumsa

Ecnun

O BCe n3006paxeHnst 0ogMHaKoBOro n dUKCMPOBaHHOIO pasmepa

0 o6beKkThl 3aHMMatoT (NPUBbN3NTENbHO) OANHAKOBYH 00NacTb N3obpakeHud

To

] BekTOpa NpuU3HaKOB JaHHbIX U300paXXeHn UMET OANHAKOBYIO OSTUHY

O ¢ nomoLLbo anropuTMOB 00Yy4EHUS C YYNTENEM MOXHO AOCTAaTOYHO TOYHO
KrnaccndpunumpoBaTb N300paxeHusi ¢ 0O6LEKTOM 1 6e3 Hero
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HOG-peTekTOop. beryuwiee oKHO

O O6y4daem knaccugukaTop Ha n3obpaxeHusix pasmepa w X h

O PaccmatpuBaem obnactu nsobpaxeHuns pasmepa w X h ¢ NOMOLLbIO
beryLiero okHa

Q BbinonHsem knaccmdukauuio anga KaXxgoro okHa
— W=
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HOG-peTekTop. beryuwiee oKHO
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HOG-peTekTop. beryuwiee oKHO

O O6y4daem knaccugukaTop Ha n3obpaxeHusix pasmepa w X h

O PaccmatpuBaem obnactu nsobpaxeHuns pasmepa w X h ¢ NOMOLLbIO
beryLiero okHa

Q BbinonHsem knaccmdukauuio anga KaXxgoro okHa
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HOG-peTtekTop. MacwtabupoBaHue

O BbeinonHaem macwtabupoBaHue n3obpaxeHust Anga noucka
0OBLEKTOB pa3HOro pasmepa
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HOG-pgeTteKkTop. Peanusauus

0 [Ons Bbiancnenns HOG-npusHakoB Ast BCeX UM BbIOpaHHbIX OKOH
NEeTeKTMPOBaHUs B Knacce HOGDescriptor peanu3oBaH MeTof

compute

vold compute (const Maté& img,
vector<float>& descriptors,
Size winStride=Size (),
Size padding=Size (),

const vector<Point>& locations=vector<Point>()) const;
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HOG-peTtekTop. Peanusauus

O img — u300pakeHue, Matpuuya TMna Cv._8UCL nnu CV_8UC3.
O descriptors — BEKTOpP, B KOTOPLIA NocnegoBaTesibHO OyayT 3anucaHbl
NPU3HaKoBbIE ONNCaHNUA 3aJaHHbIX OKOH EeTEeKTUPOBaHUA.

O winStride — wWar oOKHa AeTEeKTUPOBaAHUA MO rOPU3OHTAaNIN U BEPTUKATIN.
[1o ymonyaHuio ncnonbayetcd winStride, paBHbIU pasMepy A4enku

HOG.
0 padding — pasmep pamku, gobaBnseMomn K u3obpakeHuto.

O locations — MNONOXEHUA OKOH OETEKTUPOBAHUA, ONA KOTOPbIX
TpebyeTca BblYMCINTL BeKTOPbI HOG-Npu3HaKoB.
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HOG-peTtekTop. Peanusauus

O B krnacce HOGDescriptor Takke peanusoBaH HOG-geTekTop,
NCMOMb3YyOLWNN B KAYECTBE Knaccndukatopa MallMHYy ONOPHbLIX BEKTOPOB
C IMHEUHbIM A4POM.

a C nomMmowblo meToaa
voilid setSVMDetector (InputArray svmdetector);

MO>XHO 3arpy3nTb 06y4YeHHYI0 Moaernb B BUAE KO3 (PULMEHTOB
pasgensaroLwen rmnepninocKoCcTu.

aQ B OpenCV nmeroTcs ABe rotoBbIX MOAENU ANA AeTEKTUPOBaAHUSA

newexoaos, noJyiy4ynTb KOTopbl€e MOXHO C NOMOLL KO dDyHKLI,I/IIZZ
vector<float> HOGDescriptor::getDefaultPeopleDetector ()
vector<float> HOGDescriptor::getDaimlerPeopleDetector ()

‘Ll' H.Hosropoga, 2013 r. [eTekTnpoBaHme newexonos
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HOG-peTtekTop. Peanusauus

O OcywecTBnUTb AETEKTUPOBAHME Ha n3obpaxeHun 6e3 macTabnpoBaHmd
MO>XHO C MOMOLLbIO MeToAda detect

volid detect (const Maté& 1img,

vector<Point>& foundLocations,

vector<double>& weights,

double hitThreshold=0,

Size winStride=Size (),

Size padding=Size (),

const vector<Point>& searchlLocations=vector<Point> ()
) const;
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HOG-pgeTteKkTop. Peanusauus

U

img — n3obpaxeHve, matpuua Tuna Cv_8UC1 unum CV_8UC3.

foundLocations — KOOPANHATLI BEPXHUX NIEBbLIX YrNOB OKOH
OETEKTUPOBaHUS, KnaccndmumpoBaHHbIX Kak cogepaline oobekT
(cpabaTbiBaHMN OeTeKkTopa).

weights — Beca, NPUCBOEHHbIE KnaccudukaTopom cpabaTbiBaHUAM
neTekTopa.

hitThreshold — MMHMMaNbHOE 3HA4YEeHNE BeCca, Npu KOTOPOM
npoucxoamT cpabaTbiBaHWe geTekTopa.

winStride — WIar okHa AeTeKTUPOBaHUS MO rOPU3OHTaNM 1 BEPTUKATIN.
padding — pa3mep pamku, Jo06aBNSEMON K N306paxeHuio.

searchlLocations — NOMNOXEeHUA OKOH AEeTEKTUPOBAHUA, MO YMOIYaHUIO
NCMNOJIb3YHKOTCA BCeE.

‘Ll' H.Hosropoga, 2013 r. [eTekTnpoBaHme newexonos
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HOG-peTtekTop. Peanusauus

Q OcyLLI,eCTBl/ITb AOETEKTUPOBaAHNE Ha |/|3o6pa>|<eHM|/| C ncnosJsib3oBaHnem
MacLTabnpoBaHUa MOXHO C MOMOLLbIO MeToAda detectMultiScale

volid detectMultiScale (const Maté& 1img,
vector<Rect>& foundLocations,
vector<double>& foundWeights,
double hitThreshold=0,
Size winStride=Size (),
Size padding=Size (),
double scale=1.05,
double finalThreshold=2.0,
bool useMeanshiftGrouping=false) const;
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HOG-pgeTteKkTop. Peanusauus

Q [lMapameTpbl img, foundLocations, foundWeights, hitThreshold,
winStride, padding NO CMbICIY coBNagalT C aHaNoOrmM4HbIMu
napameTpamMmn MeToda detect.

O scale — MYNbTUNNUKATUBHLIN WWAr namMeHeHust macwtaba. MicxogHoe
n3obparkeHune nocnegoBaTenbHO YMeHbLUaeTcs B 1, scale, scale?, ...,
scalet pas.

O finalThreshold — napamMeTp rpynnnMpoBku (Non-maximum suppression)
cpabaTbiBaHUM AETEKTOPA Ha BCEX paccMaTpuBaeMbiX MacLuTabax.
3Ha4vyeHMe gaHHOro napameTpa 3aBUCUT OT TUMa UCMOSTb3yEMOM
rPYNMMPOBKW.

QO useMeanshiftGrouping — napamMmeTp, onpeaensowmmn NCnornbL3oBaThb

1 rpynnMpoBKY MeTodoM casura cpegHero (Mean Shift), nnu
rPYNNUPOBKY Ha OCHOBE pa3bueHns Ha Knaccbl 9KBUBANIEHTHOCTM.
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HOeTtekTop LatentSVM. AnropuTtm

0 AnNroputm Ans eTEKTUPOBaAHUSA Ha N300paXkeHUn 0O bEKTOB pasfnYHbIX
KnaccoB, B TOM YMCIie NeLexoos.

O OcHoBaH Ha nageun He3aBUCUMOIO MoaesimpoBaHUA yacTen OObEKTOB C

nocrieayrwunm 0b6beANHEHNEM B €MHOE LENOE C MOMOLL IO ONMUCAHUA UX
BO3MO>XHOIo B3aMMHOIO PacCrofioXeHn4.

Q [Onsg onucaHmna Yacten oObekToB ncnonbayttcsa HOG-npusHaku.

‘Ll' H.Hosropoga, 2013 r. [eTekTnpoBaHme newexonos
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HetekTtop LatentSVM. Peanusauus

QO PyHKUMOHanN no ucrnosnb3oBaHuto LatentSVM-geTtektopa B bubnmorteke
OpenCV cocpenoToyeH B Knacce LatentSvmDetector.

Q [lepepn BbINONMHEHMEM OETEKTUPOBAHUA HEODXOAMMO 3arpy3nTb MOAENN
NCKOMbIX OOBEKTOB. OTO MOXET ObITb CAeNMaHO NyTeEM NCMNONbL30BaHUS
KOHCTPYKTOpa

LatentSvmDetector (const vector<string>& filenames,
const vector<string>& classNames=vector<string>())

UJIN KOHCTPYKTOpPa rno ymosi4iaHmio C nocrneayroummm BbiSOBOM beHKLI,I/II/I

bool load(const vector<string>& filenames,
const vector<string>& classNames=vector<string>())

O [na geTektupoBaHus rnogen Heobxoammo 3arpy3mtb Mogenb person.xmil.
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HetekTtop LatentSVM. Peanusauus

g
Qg

U,

[eTekTnpoBaHMe C MOMOLLIbIO 3arpyXeHHbIX MoJenen ocyLecTBNAeTCs C
ncnorib3oBaHnemM mMeToga detect:

volid detect (const Maté& image,
vector<ObjectDetection>& objectDetections,
float overlapThreshold=0.5f,
int numThreads=-1);

image — n3obpaxeHue.

objectDetections — cpabaTblBaHUs AeTEKTOpa, NpeacTaBnaemMble
CTPYKTYpOU ObjectDetection. [JaHHAA CTPYKTypa COOEPXKUT
crieayoLwne nons: rect — OKAUMIIAIOLLUNA MPAMOYTOfbHUK, score — BEC
cpabaTbiBaHusA, classID — HOMeEp Krnacca o0bekTa.

overlapThreshold — napamMmeTp rpynnnupoBku cpabdbaTbiBaHWUN.
numThreads — KONTMYECTBO UCMOJIb3yEMbIX BblHUCITUTENbHbIX MOTOKOB.
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PASPABOTKA NMPUITOXEHUA
anAaA OETEKTUPOBAHUA
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TpeboBaHUA K NPUNOXEHUIO

Q lNpegnaraeTcs paspabdboTaTtb NPUNOXKEHUE Ans
AEeTEKTUPOBaHUA MeLexoaoB Ha N300paXKeHusix ¢
MCNOMb30BaHMEM PAaCCMOTPEHHbIX anirfOpUTMOB.

0 K npunoxeHuto npeabsaBnsaoTca crieayolmne TpeboBaHus:

— BbIbop anropmntmMa geTekTUpoBaHUS.
— [leTekTMpoBaHMe Ha MHOXECTBE U300pakeHUN.

— Buayanunsauyua pesynbtarta paboTbl AeTeKTopa Ans
OLIEHKN KavecTBa AeTEKTUPOBaHMA Ha Habope
N30bpakeHun.
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CTpyKTypa npuUnoxeHus

Q lNpunoxeHwne OOMKHO:

— OcyuwecTBnsATL NocrieaoBaTeNibHYIO 3arpy3Ky yKa3aHHbIX
(Hanpumep, BCex B 3aaHHON OUPEKTOPUN) N30DpaKeHUN.

— OcyuwecTBnsaATb HA HUX AETEKTUPOBAHME BbIOpPaHHbBIM
anropuTMoM C 3afaHHbIMK NapameTpamu.

— BbiBOgMTL pe3ynbTaTt B BUAE OTPUCOBAHHbLIX HA NCXOOHOM
n3o0b6paxxeHmnn cpabaTbiBaHUN OeTEKTOpA.
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3agaHuvs

Q Peanusyute npunoxeHue, yaooBrieTBopstoLlee
npeabaBnsemMblM TpeboBaHUAM.

Q 3yunte BNUsIHME nNapamMeTpPoB arropuTMOB OETEKTUPOBAHUSA
(0cOobeHHO NapamMeTpoB rpynnMpPoOBKK cpadbaTbiBaHU U
nopora Beca cpabaTbiBaHUiN) HA KOHEYHbIN pPe3yribTar.
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