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SELECTING MOVING OBJECTS USING TIME SERIES

Y poOoTi 3amporoHOBaHO pIMICHHS BUAUICHHS PYXOMHX O0'€KTIB Ha 300pa)XCHHSAX BiZcopsany Ha
OCHOBI  (popMyBaHHS HYacOBHX IIOCHifOBHOCTeH oOmactedt pyxy. Ha xkoxHOMy 300pakeHHi
BiJICONOCITITOBHOCTI MPOBOIUTHCS BUIUICHHS 00NacTell pyxy, B IKAX BiIOYBa€ThCS 3HAUHA 3MiHA SICKPABOCTI
TIKCEINiB BiJ Kagpa J0 Kajapa. 3 MHOKHUHU JaHUX 001acTeil BUIUIAIOTHCS iIMHOKIHH, KOJKEH CIIEMEHT SKHX
HAJIC)KUTh PI3HUM 300pakeHHAM 1 SKi YTBOPIOIOTH MOCHTIIOBHOCTI 32 O3HAKOIO OJIM3BKOTO PO3TAUTYBaHHS,
po3MipiB i yacy mosiBU. JlaHUM TIOCITIOBHOCTSIM BiAMIOBINAIOTh PyXOMi 00'€KTH.

KoarouoBi cjioBa: BUiIEHHS pyXOMUX 00'€KTIB, ICTEKTyBaHHs 00'€KTIB.

In this paper proposed the solution of the problem of selecting moving objects on images of a video
sequence. This one based on the formation of time sequences of motion regions. In each image of the video
sequence, motion areas are selected in which a significant change in pixel brightness from frame to frame
occurs. Of the set of these regions, subsets are distinguished, each element of which belongs to different
images and which form sequences based on the proximity, size and time of occurrence. These sequences
correspond to moving objects.

Key words: selection of moving objects, detection of objects.

Beryn

OaHuM 3 HaWOLIBIN paHHIX CIOCOOIB BUIICHHS O0'€KTIB Ha 300pakKeHHSIX KaJpiB
BiZICONOCTIIOBHOCTI € MeTo[ BinmHiMaHHs ¢ony [1]. lanuii MeTo 3aCHOBaHHA Ha MIPHUITY-
LICHHI, 10 SICKPaBICTh OKPEMOTO MIKCENIs, L0 HAICKHUTH (OHY 3alUIIAETHCS HPHOIN3HO
nocriiiHoro. [i 3MiHM 06yMOBIIeHI HecTabLILHICTIO CBITIOYYTIMBOI MATPHUILI BiZleOKaAMEpH i
OIUCYIOTHCS HOPMAJIbHUM 3aKOHOM PO3MOJLTY. SIKIIO SCKpaBiCTh MIKCENs BiIXMIISETHCS
B1JI IONMyCTUMOTO Jliana3oHy, TO 1€ 3HAYHUTh, 1110 JaHUH IMIKCETh HAJICKUTH BkKe HE (OHY, a
00'eKTy TepeHbOro MiIany. BuaineHi TakuM crmocoOoM mikceni 00'€IHYIOThCS B 3B'sA3aHi
oOnacTi, skl BIANOBiIa0Th 00'ekTaM nepeanboro miany. Ha puc. 1 mpencraBieHi eranu
BUJIUJIEHHS 00'€KTa MepeHbOro IUIaHy 3a JI0IIOMOT0I0 METO/Ty BiAHIMAaHHS (OHY.

Puc. 1. Buninenss 00'ekTa MeTOIOM BiHIMaHHS (OHY

Januii MeTon € nyXe MPOCTUM Yy peaiisallii, ajie JOCUTh €PEeKTUBHUM, 100 OyTH
BUKOPUCTAaHUM JUIsI BUPILICHHS PI3HUX 3a/la4 KOMIT'IOTEPHOTO 30py [2-4]. Jlanuii meton
MO’KHA 3aCTOCOBYBATH TIJIbKHM B YMOBaX JOCUTh CTaOUILHOTO (OHY, 110 HE BUKOHYETHCS
it Bimkputoi micuieBocTi. I1lo6 BimcrexyBatu 3minu (oHY, B mpoiieci 0OpoOKH Bifeo-
MOCIIZJOBHOCTI TNPOBOJUTHCS MIJCTPOIOBAHHS JIOMYCTUMHUX 3HA4Y€Hb SCKPABOCTI JUIf
okpemux mnikceniB ¢ony. [lana mpouenypa a03Bossie 30epirati eeKTUBHICTh BUIUICHHS
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00'€KTIB EPEAHBOTO TUIAHY B YMOBAX IUIABHOT 3MIiHU OCBITJICHHS 1 HEBEJMKHUX 3MiH (OHY.
OpnHak, faHa npoueaypa Npu3BOIUTH 10 TOTO, 110 Y BUMAJKY NPUIHHEHHS PyXy 00'€KTOM
NEPEIHBOTO IUIAHY, Yepe3 MeBHUN Yac BiH «3IMBAETHCSD 3 (POHOM 1 ITEPECTac BUIUISTUCS.

Skmo meton BigHIMaHHS (OHY MOXKHA BIIHECTH O METOAY «BiJl IIPOTUBHOTOY,
TOOTO 00'€KTH TEPeNHBOrO IUIAHY BHIUISIOTHCA 32 O3HAKOKO BiJMIHHOCTI BiZ (OHY, TO
METO/M, TPEACTABJICHI HIKYE, MPU3HAYCHI caMe JUIsd BUJIJICHHS I[IJIbOBUX OO0'€KTIB
HE3aJIeKHO BiJ QOHY.

VY pobGorax [5-8] st merekTyBaHHS MLTBOBOTO 00'€KTa HA 300paKeHH1 BUKOPHUCTOBYETHCS
JIECKPHIITOp, SIKUi (popMyeThest s 00nacTi 3amaHoro po3Mipy. ExcTparoBanmii geckpuntop
aHaJTi30BaHOI 00J1acTi MOJAEThCS Ha BXiJ HaBueHoro kiacudikaropa. lanuii kimacudikatop
NpHAMaE PillieHHs PO T€, YA MICTHTh PO3ITIIHYTa 00J1acTh 300payKeHHsI LILTLOBOTO 00'€KTa UM
Hi. JlaHI MeTOAM BUKOPHMCTOBYIOTH CXEMY BIKHA, L0 KOB3a€, [0 BChOMY 300pa)KEHHIO, 110
PO3IIIIAETHCS, MPOXOATh 13 33AaHUM KPOKOM IO BEPTHKATl 1 TOPU30HTANI, MEPEBIPSIOUH
obnacth 3agaHoro po3mipy. s JOCSATHEHHs 1HBapiaHTHOCTI 3a MacITadOM IPOBOAUTHCS
MYJIBTHMACINTA0HE CKAaHYBaHHS — HE 3MIHIOIOUYH PO3MIP TIEPEBIPSIOTHCST 00JIACTI, POTIOPITIHHO
3MiHEHI 10 PO3Mipy 300paKeHHS.

Haii6inpm BimomuM metomoM manoro tumy € HoG [5]. Bxke 3ragana oOmnacth
po30uBaeTbCd Ha TeEpeciyHi KBaapaTHI OJIOKM, IS KOXKHOTO 3 SKHX (POpPMYEThCS
JECKpUIITOP HAa OCHOBI TPAI€HTIB SCKPABOCTI B KOXKHIN 11 Toumi. JlaHwil geckpuntop €
TICTOrPaMoIO 1O HAIPSIMKY Tpaji€HTa SICKPaBOCTI, CKJIAJICHOIO 3a BCIMa MIKCENIMU OJIOKY.
OTtpumani ricrorpamMu miIal0THCS HOpMaTi3alii 1 CKIaJaloThCsI O/THA 3 OJJHOIO B 33JJaHOMY
HOPS/IKY, YTBOPIOIOYM JIECKPUIITOP AaHOl obusacTi. [{ns npuiHATTS pillleHHs, Yd MICTHTh
pO3TIsiHYTa 007acTh 300pa)KCHHS LITbOBUH OO0'€KT, BHUKOPHUCTOBYETHCS TONEPEAHBO
HaB4YeHUt SVM-knacudikarop.

Possutkom meromy HoG € PBM [6]. Ha Bimminy Big 6a3oBoro meroxy, PBM
BUKOPUCTOBYE ONMC HE TUIBKM BCbOTO 00'€KTa, a 1 OKpeMHX HOro 4acTHH, L0 J03BOJISIE
OUIBII TOYHO KJIAcH(DIKyBaTH PO3IVISIHYTI 00JIaCTI Ha OCHOBI MOJIENI CTPYKTYpU O0'€KTa,
1110 OIUCY€E PO3TAIIYBAaHHS YaCTUH 00'€KTa Ha HOro 300pa)KeHHI.

Meton CENTRIST, npencrasnenuit y po6oTi [7], NpakTUYHO MOBHICTIO 301raeTbes 3
metonoM HoG, 32 BUHATKOM XapakTepUCTUKHU OKPEMHX IIKCENiB, Ki BUKOPUCTOBYIOThCS
it mooynoBu ricrorpamu. Y HOG — e rpazgient sckpasocti, B metoni CENTRIST — 1e
KOJ, 1110 (OPMY€ETHCA Ha OCHOBI MOPIBHSAHHSA SICKPABOCT1 PO3IJISIHYTOTO MIKCENS 1 CYCITHIX.
Januit meton npaittoe mBuame, Hix HoG.

VY pobori [8] po3risiHyTa 00JaCTh BiKHA, IO IJIABHO 3CYBAETHCS, 1 OMHUCYETHCA Ha
OCHOBI pO30MTTS Ha HemepeciyHi kBaapaTHi 010ku. KokeH 070K BIIHOCHUTHCS 10 OJIHOTO 3
MOTNIEPEIHBO BU3HAUYCHHUX KiacTepiB. [leckpumnrop o0iacTi € TicTorpamMoro 3a JTaHUMH
KJIacTepiB MO BCiX OJOKax, 110 BXOAATH Yy JaHy oOiacTe. HemomikoM naHoro mMerony e
HEoOX1/IHICTh Kiacuikallii OKpeMHuX OJIOKIB 1 BIJTHECEHHS X JI0 OJTHOTO 3 3yMORJICHUX KIIACTEIB.

VY poGorax [9,10] ans BuAiIeHHS 1 BIACTEXKEHHS OO'€KTIB BUKOPUCTOBYETHCS
CerMEHTallll ONTHUYHOrOo TMOTOKY. JlJIi TOYOK KOXHOIO KaJpy BiJI€ONOCHIII0BHOCTI
BU3HAYAETHCSI ONTUYHUNA TOTIK — MIXKKAIPOBE 3MIIIEHHS JJIs1 KOXKHOT PO3TJISIHYTOI TOUKH.
TakuM yrHOM, (HOPMYIOTHCS TPAEKTOPIi TOUOK, SKI MEPEMIIIYIOThCS BiJ Kaapa 10 Kajapa.
OxpemMuM 00'eKTaM BIJMOBIJAIOTh MHOXMHHM TOYOK 3 TMapajielIbHOIO TPAEKTOPIETO.
BuninenHst 3B's3aHUX MIAMHOXKHUH TPAEKTOPIN T03BOJISIE BUILIATH OO'€KT Bifpasy Ha
HoCHiIOBHOCTI KaapiB. Ha puc. 2 mpexncraBieHi Okpemi KaJpu BiJeONOCITiIOBHOCTI,
pe3yibTaTH pPO3pPaxXyHKY ONTHYHOTO TOTOKY 1 pe3yJIbTaTH CEeTMEHTallii MHOXHWHHU
TpaekTopidl. SIKiCHUIl PO3PaxyHOK ONTHYHOIO IOTOKY BHMAra€e JJ0CTaTHBO BEIHUKOTO
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o0csTy pecypciB, IO HE J03BOJISIE BUKOPUCTOBYBATH METOJ| Ul 3a/1a4 PEAIBbHOTO 4acy,
MpOTE MiAX1M, 3aCHOBaHUI Ha CErMEeHTallli MHOXHHH TPAEKTOPIH 3aCIyrOBY€E Ha yBary.

Puc. 2. BinctesxxeHHs 00'€KTiB METOJOM CErMEHTAIlli OTUYHOTO MOTOKY

Y naHiii po0OOTiI 3ampONOHOBAaHO PILIEHHS BUIUICHHS pPYXOMHX OO'€KTIB Ha
300paKSHHSX BiICOPsITy Ha OCHOBI (hOPMYBaHHS YaCOBUX ITOCTIIOBHOCTEH OOJIacTei pyxy.
Ha xoxHOMY 300paskeHHI BiJ€ONOCIIAOBHOCTI MPOBOIUTHCS BUAUICHHS oOnacteill pyxy, B
SIKUX BiZJOYBaIOTHCS 3HAYHI 3MIHH SICKPABOCTI MIKCEIIB BT Kajpa 10 Kaapa. 3 MHOKUHH JaHUX
obJacTeld BUIIUISIOTHCS TiAMHOKUHH, KOXKEH EIIEMEHT SKUX HAJICKUTH PI3HUM 300paKEHHSM 1
K1 yTBOPIOIOTH MOCHIIOBHOCTI 32 03HAKOIO OJIM3bKOT0 PO3TAIIYBAHHS, PO3MIPIB 1 4acy MOSBH.
JlaHrM TIOCITi IOBHOCTSIM BiJIIOBIIAIOTH PyXOMi O0'€KTH.

Mertoro faHoi poOOTH € po3poOKa METOTy BUIUIEHHS PYyXOMHX OO'€KTIB Ha OCHOBI
BUKOPUCTAHHS OOMEKEHHX O0UHCITFOBATHHUX PECYPCIB, 1S 3aB/IaHb TIEPBUHHOTO aHATI3Y BITICOTIAHHX.

3aBiaHHs JOCHIIKEHHS — BUBUEHHSI OCOOJIMBOCTEH BUKOPHCTaHHS METOJIB OOpOOKHU Ta
aHayi3y BIJCOMOCIHIIOBHOCTEH, IO € MaJIOpeCypCOMICTKUMM, Uil TIABUIICHHS SIKOCTI
BUKOHAHHS 3aBJIaHHsI BUUJIEHHS PYXOMHX 00'€KTIB.

Buninenns odaacreii pyxy

Haiibinbpin npoctuit crnoci6 Ui BUAUIEHHS PYXOMHX O0'€KTIB — BUKOPHCTOBYBAaTH
a0COIOTHY PI3HULIIO JBOX IMOCHITOBHUX KaapiB. [Ipu pyci o0'ekTa sicKpaBiCTh OKPEMHX
MiKCETiB 3MIHIOETHCS, [0 BeZe A0 BEJIMKOI Pi3HUII B SICKPABOCTI OJHOTO MIKCeINs Ha ABOX
MOCJIIIOBHUX KaJIpax, HK 1€ MOKe OyTH BiJ IIIyMY.

1D,(x,y)=T
M;(x,y) = :
0,D,(x,y)<T
ne
Di (%, y)=[1; (6 y) = 1. (% y)],
I.(X,y) — i-uit kanp/300pakenns Bigeonocmigosrocti, M, (X, y) — macka pyxy.

ITikceni, Macku JUISL IKUX 00'€THYIOTHCS B 3B's13H1 00y1acTi —
YXy
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Q, ={p:vi,j;i¢j;pi,pj €eQ =3L;:p;,p; el VpeLij,M(p):l,per},

ij

ne P, =(X,y), — i-uii mikcens 3 koopaunaramu (X, Y);, Q, €2, Q — MHOXHHA 3B'SIBHUX
oOJacrei, Lij — IUISIX, 1O 3'€AHYE mikcen P; 1 p;.

Jani 3B's3H1 00acTi MOBUHHI OyTH MOBHUMH, TOOTO BOJIOJITH Ti€IO BIACTUBICTIO,
III0 HE MA€ MIKCeIiB, 10JaBaHHs SKUX PO3LIMPIOE JaHy 00JacTh

—3p, :(Q, U p,)eQ.

[Tosnaunmo R; TPSAMOKYTHUK, OpPIEHTOBAaHWIA B3JIOBXK CTOpIH KaJapa, OMHCAHHUN
HaBKOJIO 00macTi €, .

BHaciiok Toro, mo pi3Hi YaCTHHH 00'€KTa MOXKYTh pyXaTUCS 3 Pi3HOIO MIBUAKICTIO,
300pakeHHS IJILOBOTO 00'€KTa MOYKE HE IMOKPHUBATUCS OIHIEIO 3B'SI3aHOI0 00JACTIO PyXY.
Jns Ttoro, mo0 BUIUIMTH Ha 300pakeHHI 00JacTh, 3aliMaHy IUILOBUM 00'€KTOM,
HEOOX1THO 00'emHAaTH 00JIacTi pyXy, [0 3HAXOIATHCA TOPYyY OAHA 3 OAHOK0. Jlis
o0'eHaHHsT OONacTell BUKOPHCTOBYIOTHCSI MPSIMOKYTHHKH R;, omucaHi HaBKOJO HHX.

[TpoBomuThCcs TOBHMU Tepedip BCIX MHap JaHUX NPSIMOKYTHHUKIB. SIKIIO mTapa JaHUX
NPSIMOKYTHUKIB TEPETHHAETHCA a00 3HAXOIUTHCS ONM3BKO OJHA JIO OJHIEl, BOHHU
00'e IHYIOTbCS, MHOKHMHA MPSAMOKYTHHKIB 1 X Iap OHOBIIOETHCA 1 IPOLIEITpa 00'€THAHHS TPUBAE.

D(R;,R,)<tD=R=(R\R,\R;)U(R,UR)),

ne R={R,} — MHOXH1HA NPSIMOKYTHHKIB, OIIMCAHUX HABKOJIO OOIACTEN PyXYy.

Jana npouenypa moBuHHa OyTH 3/iliCHEHa Killbka pa3iB, OCKIIbKU il OJHOpa30BE
BHUKOHAHHSI HE O03BOJAE€ 00'€emHATH BCl 00dacTi, IO BIAHOCATHCS IO OJHOro oO0'€eKTa.
ExcrniepuMeHTanbHO BCTAaHOBIICHO, 10 JOCUTh I'SITH 1TEpaLliil.

[Ticns mpoBeneHHs mponenypu oO'enHaHHA oOjacTed pyxy KOXHIM BHIIIEHIH
oOacTi Oyie BiANOBiAATH OKpeMHii 00'€KT, 0 pyXaeThbes (a00 rpymna 00'eKTiB).

®opMyBaHHS YaCOBUX PAIiB

Bumieonucana mponenypa J103Bojisie BUAUIATH Ha KaJpi o01acTi pyxy, OAHaK He BCl
BOHU BIJMOBIIAIOTH IIILOBUM 00'ekTaM. HasiBHICTh HENpaBAMBHUX BIATYKIB MOB'sI3aHA SIK 3
IIyMOM, 1110 BUHMKA€E B MAaTPHILIl KaMepH, TaK 1 TUHAMIYHUMHU 3MiHaMu (oHy. Sk mpasuio,
IIYMOBI €eKTH 1 JUHaMI4HI 3MiHM (JOHY HOCATH CHOpPAJAMYHUI XapakTep 1 00J1acTi pyxy,
BUKIIMKAaHI HUMH, HECTaOlIbHI B yaci, Ha BIAMIHY BiJl HibOBUX 00'ekTiB. O0macti pyxy,
1HIIIOBaH1 PyXOM IIbOBUX 00'€KTIB, MalOTh TOBTOPIOBAHUH BiJl Kajipa 110 Kaapa (ToOTo B
yaci) xapakrep. JlaHa BIacTHBICTH oOnacTeil pyxy, SKi BUKIMKAIOTHCS PYXOM IIUIBOBHX
00'eKTiB, BUKOPUCTOBYETHCS JUIsl PUIBTPALI] HOMUIKOBUX LILJIEH.

[linboBoMy 0O0'€KTy, 110 PyXa€eTbCs, MOBUHHI BIAMOBIAATH MPUOIM3HO OJHAKOBI 3a
po3MipaMu 00JacTi pyXy Ha TOCIITOBHOCTI KaapiB. BuaieHHS AaHUX THUMYacOBHUX
MOCHIIOBHOCTEH 3 00s1acTell pyXy Ha MOCIiTOBHOMY psiji KaJipiB 103BOJIsI€ 3HANTH 00acTi
pyXy, HallOUIbII MMOBIPHO MOB'I3aH1 3 LHLJILOBUM 00'€KTOM 1 BiA(D1IBTPYBaTH 00JIaCTi pyXy,
K1 CTOCYIOThCA IIyMY 1 3MiH (OHY.

[Tpouenypa BUAUIEHHS JaHUX YaCOBHMX IOCIIJOBHOCTEH oOjacTell pyxy BUIIIAIAE
HACTYITHUM YHHOM:
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®| :{Qr:,mzmo...mo -+ N,k =1..N :Vik < N,QITOH( szo+k+1}

Ik+l

ne Q) — j-ta obmactb pyxy Ha i-omy kanapi, ©, — I|-ta mociinosHicTh obGmacTeit

k k+1 . . .
PYXYy, Q{:“ ~ Q::O: ™ — osmauae, O ABi 00JacTi pyXy Ha ABOX MOCHIIZOBHUX Kajpax
+

JIOCUTh CHJIBHO MEPETUHAIOTHCS 1 MAIOTh CXO01 po3Mipu. [ po3paxyHKy CXO0KOCTI MiX
obsactsamu pyxy €, (2, BUKOPHCTOBYEThCS BUPa3

. 25(Q,nQ,)
S(Q,) +S(Q,)

1€ q — Mipa oxi0HOoCTI Mixk obnactamu Q,,Q,, S(Q)— mioma obnacti .

Jnsa ineHTHYHHX oOmactedt (y pasi, skmo €, =Q,) (=1, AKIO NOPiBHIOBaHI
obnacti He nepetuHaroThes — = 0. Jisg foTpumanHs ymoBu Q, ~ (), Oy/0 BUKOPHCTaHO
BHKOHAHHS CIiBBigHOIMIEHHS ( > 0,7 .

Ha puc. 3 npexacraBiena Onok-cxema Tmporecy (GOpPMYBaHHS  YaCOBHX
nociioBHOCTe obnacteld pyxy. KokHiii 4YacoBiii MOCHiTOBHOCTI JIOBXXHHOIO TTOHA
3aJIaHui TIOPIT BCTAHOBIIFOETHCS BIAMIOBITHO 00'€KT IS BiJICTEKCHHS.

(.0,

0,=0,u0!

CREATE @, =&
0,=0, v

Puc. 3. brok-cxema nporiecy GpopMyBaHHS YaCOBUX MOCIIIOBHOCTEH o0nacTeil pyxy
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Excniepument

Jns mepeBipku ePEKTUBHOCTI 3allPONIOHOBAHOTO METOAY BHIJICHHS PYXOMHUX
00'exTiB OynM BHKOPHCTaHI BiJCOPOJIMKH, 3HATI HEPYXOMOIO KaMepolo 3 TMOCTIHHOIO
(GOKYCHOIO BIJICTAHHIO B YMOBax 3aMiChKOTO THIY (JepeBa 1 TpaBa, IO KOJIHBAIOTHCS,
3MiHM OCBiTJIEHOCTi). [IpoBeneHI eKCIepUMEHTH MOKa3aJid, M0 BUKOPUCTAHHS YaCOBUX
PAMIB JUIS BUIIJICHHS PYXOMHX OO'€KTIB JO3BOJIMJIO 3HU3HTH KIJTBKICTh MOMMJIKOBHX
TpuBOTr 70 5 pasiB. Ha puc. 4 npencrasieHi pe3ynbTaTd BUAUICHHS PyXOMHUX 00'€KTIB Ha
OCHOB1 BHIUICHHS 00JIacTe pyXy Ha MOTOYHOMY Kajnpi (puc. 4a) i 3 BHUKOPHCTaHHSIM
4acoBHUX pALiB (puc. 4b). BugHo, 1110 BUKOPUCTaHHS 3alIPOIIOHOBAHOIO METOJY JO3BOJISIE
3HAYHO 3HU3UTH KUIbKICTh TOMUJIKOBUX TPUBOT.

o

0o

ik -

u]

. A

D I] 'm:IDZDD S D H PR 2

b

Puc. 4. Pe3ynbrat BUAIEHHS PyXOMUX 00'€KTIB @) Ha OCHOBI BUJIIICHHSI 00JIacTel pyxy,
b) Ha OCHOBI YaCOBHX PAIIB.

o
o

BucHoBku

BukopucTaHHs 3alipOnOHOBAHOTO METOY BUAUJICHHS PYXOMHX 00'€KTiB Ha OCHOBI
BUKOPUCTAHHS YaCOBUX DSAJIB JIO3BOJISIE 3HAYHO 3HU3UTH KUIBKICTh MOMUIKOBHUX TPUBOT
0e3 BHUKOpPUCTaHHS JOJATKOBOi OOpOOKM 300pa’keHb — TEKCTYpHOI CerMeHTallli,
BUKOPUCTAHHS JIETEKTOPIB IUIbOBUX 00'€KTiB 1 T.M. TakuM YUHOM, OTPHMaB PO3BUTOK
METOJl BHJJICHHS PYXOMHUX OO'€KTIB 3a paxyHOK BHUKOPHCTAHHS YacOBHX pSIIB 3
pe3yibTaTiB BU3HAYEHHS PYyXY Ha IOCIIJOBHOCTI 300pakeHb BiJEONOCHTIIOBHOCTI, IO
JTIO3BOJIUJIO CKOPOTHUTH KITBKICTh TOMUJIKOBHX IILJIEH.
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RESUME

A.V. Agarkov

Selecting moving objects using time series

In this paper is proposed solving the problem of selecting moving objects in video
sequences. To solve this problem, it is suggested to use sequences of motion areas located
on different frames, but are same by location, size, shape, time of appearance.

To allocate motion areas, it is suggested to use the absolute difference of two
consecutive frames. The motion mask is formed by the method of threshold binarization
with a predetermined threshold, which is chosen experimentally. The method of forest fire
searches for connected areas of the motion mask. Close-lying connected regions combine
and form a separate area of motion.

The sets of regions of motion of two consecutive frames are compared. If there are
two areas of motion, each of which belongs to different frames, the location, size and shape
of which coincide with the accuracy of the threshold, then they are considered to belong to
the same time sequence. If the length of the time sequence is greater than the specified
value, then the given sequence is associated with a moving object selected in the images of
the video sequence. The procedure for the formation of time sequences is performed each
time when the next frame of a video sequence is input, which is allowed to select moving
objects in real time.

It were used video clips, taken with a fixed camera with a constant focal length in the
conditions of the out of town (moving trees and grass, the variable illumination), to check
the effectiveness of the proposed method for the allocation of moving objects. The
experiments showed that the use of time series for the allocation of moving objects allowed
to reduce the number of false alarms up to 5 times. These results show that the proposed
method makes it possible to obtain a qualitative result of the selection of moving objects
under conditions when the background subtraction methods based on the statistical
background model give many false goals.

The use of the proposed method of allocating moving objects based on the use of
time series can significantly reduce the number of false alarms without the use of
additional image processing - texture segmentation, the use of detectors target objects, etc.

Haoituna oo pedaxyii 15.10.2016

© A.B. ArapkosB 29


http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=34
http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=1633

