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AHHoTauus

B nmaHHOW  cTaThe ~ OMMCHIBAETCA  METOJ  IOBBIIICHHUS
3G (PEKTUBHOCTH aJTOPUTMOB CErMEHTALMM BHJIEO HA CIEHaX ¢
MEJIJICHHBIM JBHXKEHUEM. YIIydllleHHe pe3yJbTaTOB CerMeHTallu
JOCTUTAETCST 3a CUeT AJalTHBHOTO BHIOOpa Iap KaapoB Uit
BBIYHMCIICHUS] HH(POPMAIMHK O IBIKeHUHU. K TocTOMHCTBAM MeTo/1a
OTHOCSITCSL  MPOCTOTA, TO3BOJISIONIAs HCIOJNB30BaTh €r0 B
QNrOPUTME CerMeHTaluu 0e3 CYyIIECTBEHHOTO YBEIMYEHHs
BBIYMCIIUTENILHON CIOKHOCTH MOCJIEIHET0, U BO3MOXKHOCTH C €T0
MIOMOIIBIO YBEJINYUTH 3¢ peKTHBHOCTH MIPOU3BOJIEHOTO
ITOPUTMa CETMEHTAIMU BHJIE0, UCTIONB3YIOIIEr0 HHPOPMAIIHIO O
JIBUDKEHUU. Pesynbratsl HCTIOJIb30BAHUS MeToa,
NpeACTaBIeHHbIE B KOHIE  CTaTbM, JIOKA3bIBAlOT  €r0
3 HEeKTUBHOCTD.

Kniouesvle cnosa: asmomamuueckas ceemMeHmayus, OyenKka
08UICEHUS, MEOTICHHOe O8UdICEHUE.

1. BBEOAEHUE

ANTOPUTMBI ~ aBTOMATHUYECKOH  CEerMEHTallM  JeNnsATcs  Ha
AaBTOMATHYECKHE U IIOMyaBTOMAaTHYeckue (T.e. C ydacTHeM
none3oBatens). OcoOblii HHTEpec MNPENCTaBISIOT  METOABI
aBTOMAaTUYECKOMH CEerMEHTallUi, UMCHHO OHHU pacCMaTPUBAIOTCA
HIKe. MeToabl HPOCTPAHCTBEHHON CErMEHTallUH HCIHONB3YIOT
TONBKO MH(POPMAINIO O IPKOCTH/IIBETE M300paXKeHHUs (HAIpHMEp
[1], [2]). Beinenenne 00OBEKTOB B TaKMX METOAAX IPOM3BOMUTCS
Ha OCHOBe Onm3ocTH (IO KakoH-1uOO MeTpHKe) IBETOBBIX
XapaKTepUCTUK CocelHnMX obnacteidl kanpa. Kak mokasbiBaer
NpaKTHKa, [[BETOBOH MH(pOpManuu ObIBaeT HEJOCTATOYHO IS
TONTy9eHHsT TIPUEMIIEMBIX Pe3yIbTaToB cermeHTanuu. Hampumep,
B ClIydae IIPOCTPAHCTBEHHON CErMEHTAluH TeKCTypHOTO 00beKTa
niun 061)e1<Ta, COCTOSAIICTO M3 HECKOJIBKUX IIBETOBBIX PETMOHOB C
BBIPa)KEHHBIMHU I'PaHUI[AMH, OyIeT HalIeHO HECKOIBKO OOBEKTOB,
KB U3 KOTOPBIX OyJeT COOTBETCTBOBATH OIPEACICHHOMY
IBeTy (B TO BpeMs KaK Ha CaMOM jelle, Ha M300pakeHHH OJIMH
00BekT). B ciywae Bumeo, ucmonb3oBaHHE HH(POPMAIMU O

JBHXCHUA TIO3BOJIACT 3HAYUTCIIBHO TIOBBICUTH Ka4yeCTBO
cerMeHTauuu. HMeHHO IO3TOMY OJHUM U3 O6IIIerI/IHHTBIX
IoaxXoa10B K aBTOMATHICCKOMN CErMECHTAIUA ABJISICTCA

HPOCTPAHCTBEHHO-BpeMeHHass cermeHtanus ([4], [5]). JlanHbni
MOAXOJX COCTOUT B BBHINOJHEHUM 3TalloB IIPOCTPAHCTBEHHOH H
BPEMEHHOHM CETMEHTAaIlUd C IMOCIeAYIOUM OObeAUHEHHeM HX
pe3yIbTaToB. BpeMeHHast cerMeHTanus IpONU3BOIUTCS HA OCHOBE
HHGOpMAIMK O [BWKEHHHM B Kaape. IIpm 3ToM pe3ymbrar
BPEMEHHOM CEeTMEHTalluy TeM Jydlle, 4eM Oojblle pa3sHUIA
MEXJIy IapaMeTpaMH JBI)KEHUS pa3IM4HbIX 00bekToB. Ha
IOpaKTUKe HEPeAKU CIydad, KOrJa pasiudyus B JABUKCHUU
00beKkTOB M (OHA MHHUMAIBHBI HWIM OTCYTCTBYIOT BOOOIIE

(MBIDKEHWE TAaKOrO THUIIA HA30BeM crabvim). B Takux cirydasx
BpEMEHHAsI CETMEHTALUS ITepecTaeT paboTaTh MPaBUIBHO.

MeToa, ONMUCaHHBIA B JAHHOW CTaThe, MO3BOJISET 3HAUYUTEIIHBHO
MOBBICUTh KaueCTBO BPEMEHHOW CErMEeHTallMd Ha CIIeHaX Co
cnabbiM  BWKeHHeM. [IpH 3TOM TOYHOCTH CErMEHTAllMH B
YCIIOBHSAX HOPMAbHO20 (HE CTa00T0) ABUIKEHHS HE MaIaeT.

2. ONMUCAHUE ANNTOPUTMA

OCHOBOW ~ aJTOPHUTMOB BPEMEHHOW CETMEHTAIMH  SIBISETCS
I/IHCbOpMaHI/Iﬂ O JBUKXCHUU, KOTOpasA BBIYUCIIACTCA IPU MOMOIIHA
merogoB OJl (ouenku paswxeHus). Meron O]l mpousBoaut
CpaBHEHHE ABYX KaJpOB M HAa OCHOBE HAWIECHHBIX MEXIYy HHUMH
COOTBETCTBUI  BEIYHCISIET IapaMeTphl JBIDKCHHUS — KaKIOH
obmactu kaapa. Kak yxe ObUIO cka3aHo, B ciy4ae ciaboro
JBUKCHUS pasHULA MEXKIY MOCICA0BATCIbHBIMU KaJapaMu BUOCO
HE3HAYUTEJIbHA, U IO3TOMY, UCHOJIb3Yys MOJIYYEHHYIO Ha BBIXOAE
O/ uabOpMaLUIO O ABIKCHHUH, JaKe YEIOBEKY OBIBACT TPYIHO
Pa3IMIUTh 001acT! oHA M OOBEKTOB. DTO IPUBOIUT K TOMY, YTO
MONb3a OT MHCIONb30BaHUSA HMHGOPMALMKA O IBIDKCHUH IIPH
CErMEHTALMH PE3KO CHIDKACTCSL.

OnucaHHbli B JIAHHOM  CTaTbeé  QITOPUTM  IOBBIIICHHS
3 )eKTHBHOCTH BPEMEHHOH CErMEHTAllUH COCTOUT B aJJAITUBHOM
BBIOOpE KaJpoB, KOTOpBIE MomaloTcs Ha Bxox meroxy O/I.
OcCHOBHasE ujesi aaropuTMa COCTOUT B TOM, YTO Ha CIIEHAaxX C
ME/JICHHBIM JIBIDKEHHEM TOUCK JBIXKCHHUS MPOHU3BOAUTCS HE
MEXJy TIIOCIeIOBATeNbHBIMA KaJpaMHd, a MEXIy KaapamH,
OTCTOSIIMMHU JIpyT OT JIpyra BO BpPEMEHHM Ha JOCTaTOYHOM
pacctossHuu. Takoil mnpueM TO3BOJSET YBEIUYUTh Pa3HHUILY
MEX]y napamerpamMu JIBIKeHHs (JOHA U 0OBEKTOB IO CPABHEHHIO
CO CIy4yaeM HCIOIb30BaHMs II0CIE0BATENbHBIX KaJpoB, TeM
cambIM oOJeryast 3aJjaqy aJlrOpUTMY CerMEHTaI|HU.

[Ipu OTIMCaHUU pa3paboTaHHOTO anropuTMa Oynem
mpeanonaratb, 4To (OH sABNAETCS CcTaTHYeckuM. B obmem
cilydae, BBIOJIHEHHS 3TOTO YCIOBUS MOXHO JIOCTUYb, UCTIONB3YS
METO/]] OLIEHKU I100anbHOro IBixeHus (Hamp. [3]). Jns atoro B
KadecTBe MHGOPMALUK O ABHKCHUH CIEAYET UCIOIB30BaTh MOJIe
BektopoB apwkeHus (I[IBJl), mnomyueHHoe B  pesysbrare
Beruntanuss [1BJI, BerawmciaeHHoro oobruuasiM Metomom OJI, u3
T1B/], BBIYMCICHHOTO METOIOM TJI00aIbHOM OICHKHU JIBUKCHHUS.

PaccrosiHne Mexay KaJpaMHu, KOTOPBIE MCHOJIb3YIOTCS Ui
BBIYHCIICHUS JIBW)KCHUS, HAa3bIBaeTCs epemenHviM wazom O/].
Takum 00pa3oM, OCHOBHOH uueell pa3pabOTaHHOTO aNrOpHUTMa
SIBIISICTCSL TUHAMHUYECKoe M3MeHeHue BpemenHoro mara OJl. B
kauecTBe anroputma O/] mcronb3oBancs MeTO];, OCHOBAaHHBIN Ha
IOUCKE COOTBETCTBHS MEXAY OJOKaMH KaJpoB, IMOITOMY Jajiee
OyZeT MpeanojaraTbcsi, YTO BEKTOP ABMKCHHUs ONpeneseH s
Kaxaoro Osoka. TpaJuIMOHHO, TOJie BEKTOPOB JIBHXKCHHS



BBIYUCIAETCA UL Hapbl KaJpoB — TEKYIIero { M NpeAblIyILero
t—1. B pa3spaboTaHHOM anropuTMe BBIYMCICHHUE JBKEHHUS
JIOTIOJIHUTENBHO TIPOU3BOAUTCS Uist Kaapos § u t—k, rne k —
Bpemennoi mar OJ. Ilpu 3Tom BBIGOp 3Ha4eHMs K JIOIDKEH
YJIOBIIETBOPSTH CIIEAYIOIINM TPeOOBaHHM:

e uyeM MeIJICHHEE ABIDKEHHE OOBEKTOB, TEM OOJbIIE
JIOJDKEH OBITh K ;

e 3HayeHWe K JOIKHO OBITH TakuM, uToObl O]
MIPOM3BOAMIACH C JOMYCTUMOM TOUYHOCTBIO. Jpyrumu
ClIOBaMH, HeIlpuemiieMa CHUTyalusi, KOrja BeKTopa
JIBIOKEHHSI JJISI HEKOTOPBIX OOBEKTOB BBIYHMCIISIOTCS
HEBEPHO, BCIICJCTBUE CIMIIKOM OOJBIIOrO 3HAUYCHHS K.
JlanHoe TpeOoBaHue 00s13aTEIBHO, TOCKOJIBKY HEBEPHO
HaliIcHHbIE BEKTOpa [BM)KCHUS SBIAIOTCA IPUIMHON
HEKOPPEKTHOT'O Pe3yJibTaTa BpEMEHHOH cerMeHTaIuu.

OueBHaHO, O3TH TpeOOBaHHMSA TNPOTUBOpEUMBHL. OCHOBHaS
CJIOKHOCTb TP BBIYMCJICHHM K 3aKIIOYaeTCs B TOM, YTOOBI
HAWTH TaKOoe 3HAYeHWE K, TPH KOTOPOM PpAa3HHUIA MEKIY
IBIDKEHHEM OOBEKTOB M (OHA SBISCTCS HOCTATOYHOH IS
YCTICITHON CEeTMEHTAIUU U B TO XK€ BPEMS HE SBJISETCS CIUIIKOM
6ombmiolf, xorga meron OJl mepecraeT NpaBHIBHO pabOTaTh.
ITockoNBKY XapakTep ABWKCHHS MOXET MEHSATHCS BO BPEMCHH,
BpeMeHHOH mmar O] IOmKeH BBIYHCIATECS aJanTHBHO. B
pa3pabOTaHHOM  METOJE BBIYMCIECHHE BPEMEHHOTO  Imara
MPOM3BOJUTCS MTEPATHBHO TI0 KaApaM: 3HaUeHUE K BBIYUCISAETCS
IUISL KaXKIIOTO Kazpa cpasy mocie BeimonHeHus OJ1, 3ateM HOBOe
3Hauenue k wucnonssyercs B OJ mpu 06paGOTKE CIEMYIOMIETO
kagpa. IIpu BBIYMCIEHMH K IOCJIEIOBATENBHO [POBEPSIOTCS
HECKOJIBKO YCJIOBHMI MOHM)KEHUS M TIOBBIILICHHUS LIara, MoCie 4ero
MPOU3BOAUTCS M3MEHEHHE Iara B Hy)KHOM HampasieHud. Hike
MPUBOJIUTCS OOOCHOBaHHE HCHONB3YeMbIX ycioBud. OOmias
cXeMa alaropuT™a IpejcTaBleHa B noapaszaene 2.1.

JIOTHYHO TIPEANONTOKNTG, YTO IIAT K JONKEH 3aBHCETH OT
HEKOETo MapaMeTpa p, KOTOPEIH XapakTepH3yeT CKOpOCTB
IBWXKEHHs B TeKyuled Bumeo cuene. Hampumep, p MOXHO
BEIYMCIATh KaK CPEIHIO [JIHHY BEKTOPOB IBMJKEHMS BCEX
61mokoB Kampa. OJHAKO TaKOe pelICHHEe HMEET CyIIECTBEHHBIH
HemoctaTok. CpejiHee 3HAUEHHE JTMHBI BEKTOPOB MOXET OBITH
3HAYNTENHHO MEHbIIE JIMHBI BEKTOPOB IBIDKEHHS KaKOTO-THOO
JIOKANbHOTO 06heKTa B Kajpe. I109ToMy yBenuyeHHe BPEMEHHOTO
Iara MOXKET NPUBECTH K ToMmy, uto Meron OJ] He CMOKeT
KOPPEKTHO HAXOIUTh BEKTOpA JBIDKEHHsS I 3TOr0 OOBEKTa
BCIIE/ICTBHE CITMITKOM GOJBIION Pa3HHIEI MEXKIY €0 MO3HITHAME
Ha kaapax tu t—k.

B pa3paGoraHHOM MeTOE p BbIUMCHAETCS KakK N -5 HPOLEHTHIIb

OT JUIMH BEKTOPOB [BIKEHWs (T.e. Takas [umHa, 4to N %
BEKTOPOB JABIDKEHMSI OJIOKOB MMEIOT MEHBIIYI0 JUIHHY). Takum
00pa3oM, 3HAYEHHE p) XaPAKTEPU3YeT CKOPOCTh JBUIKEHHS
HauboJjee ObICTPO JBUrarouerocs o0beKkTa, pa3Mep KOTOPOro He
menpme 100— N % mnomamu kampa. Ilopor B 100—N %
MO3BOJSIET HE YUYHMTHIBATh HEBEPHO HaWJEHHBIE BEKTOpa
JIBIDKEHHS («IIyMHBIE» BEKTOPa), KOTOPBIE MOTYT OBITH CIUIIKOM
JUIMHHBIMU. C y4eTOM BBIIIECKA3aHHOTO:

p=max{x: F(x)>T}, (1)

F(x)= Y1l,xeX. (2

BZ‘V(B)‘Z)C
rne T — nopor, uenosp3yeMsiii 1yt GopbObI ¢ trymoM (2%
oT 0011Iero Yncia 0JI0KOB);
X —apryMeHT QpyHKIMHU (JJTHHA BEKTOpPA JIBHKEHHS);

X =1{0,..,v

max} — BO3MOXHBIC 3HAYCHUS NJIMHBI BEKTOPaA

JBWIXCHUSA,
v(B) — Bekrop aBikeHus Goka B .
3Ha‘leHI/Ie p I/ICHOJIL3yeTC${ B yCJ]OBI/IPI yMeHbmeHMﬂ BpeMeHHOFO
mara ¥ y4uThIBaeTCs cielylomumM obpasom. Ecniu p  Gonbiie

nopora M , TO 3HAaYeHHE BPEMEHHOIO IIAra BBIYHCISETCS IO
bopmyne:

ki = %:4 > (3)

rae kl. u kl. L1 — CTapoe (I TeKyIero Kajpa) 1 HOBOe
(mns crienyroero Kajapa) 3HaueHUs1 BPEMEHHOTO 1ara
COOTBETCTBEHHO; TPH 3ToM K = 2.

3uayenne mopora M , BbIOMpaeTCs B 3aBHCHMOCTH  OT
BO3MOXKHOCTeH wucnonb3yemoro meroga OJI. 3HaueHue 3TOro
mopora ciefgyeT cleiaTh PaBHBIM MaKCHMAJIbHOMY CMEIICHHIO
MEXIy KaapaMH (BBIPAXXEHHOMY B IHKCENIX), IPH KOTOPOM
ucnonszyemslii Mmeron O/l paboTaeT ¢ 10y cTUMOIl TOUHOCTBIO.

Kakx moxaspiBaeT NpaKTHKa, HUCHOJb30BAaHHUE TOJIBKO MNapaMeTpa
P U4 onpeAcieHus BpPEMEHHOI0O Imiara HEAOCTAaTO4YHO,

MOCKOJIBKY MOJKET TIPHBECTH K YPE3MEPHOMY POCTY K H pE3KOMY
CHIDKEHHIO TOYHOCTU METOJa OLIEHKH JBIDKeHHs. Hampumep, 3To
MPOUCXOAUT B Clydae, €CIM MOCIe IPOJOJDKUTENHEHOTO
MEJUICHHOTO JIBIDKCHHS, HEKOTOPHIH OOBEKT B KaJape HaunHAeT
ObICTPO ABHUTraThCA. B 3TOM Cilydae kK MOMEHTY Hadana OBICTPOTO
JIBIDKEHHS BPEMEHHOMU IlIar CTAHOBUTCS HACTOJIBKO OOJNBIINM, YTO
Meroq O]/ He HaXOIUT BEPHBIX BEKTOPOB JBIIKCHUS JUIS TOTO
00beKTa, TP STOM 3HAUEHUE apaMeTpa p) MOKET He NPEeB30HTH

nopora M (mOCKOIBKY BEKTOpa Aisi 0OBEKTa HAMICHBI HeGepHO
U MOryT ObITh HeOonpmuMmu). s perieHus 3Tod mpoOiieMsl
HCIIONBb3yeTCsl €lIe OJMH KpuUTepuil yMeHbluenus K. Ilocne
pabotsl Merona O/l BeMUCIsIETCS YHCIO H HEBEPHO HaMAEHHBIX
BEKTOPOB JIBM)KEHMsA. ECnM 3TO 4YMCIIO NPEBBIAET HEKOTOPBIH
nopor S, To 3HaYeHHe BPEMEHHOTO LIara yMeHbLIaeTcs Ha |.
3Hadyenne mopora S PaccUMTHIBACTCS B 3aBUCHMOCTH OT OOLIEro

yuciaa ONOKOB Kajapa. IIpu 5TOM HalijeHHbIA 11 Ginoka B
BEKTOp JIBIKCHUSI V CUMTACTCS BEPHO HAMICHHBIM, €CIIU:

> SAD(B, x,1,t)

SAD(B,v,t,t-1)<a-"EWf, 4)
W= -1\ (1)(0)( O
- 0 il 0 i 1 i _1 > (5)

SAD(Bavatlatz) :Z‘I(xatl)_l(x+vat2)

xeB

: (6)

rae a — Macumrabupyromuil kosdduiuesrt (B
pa3paboTaHHOM anropuTMe paBeH 1.5);



/ (x,t) — APKOCTb ITUKCENA X Ha Kaape .

SAD(B,v,t,t-1)

KoMmIleHcauu  (WIM  [pocTto  owmmOKkoil) 6imoka B ¢
UCTIONIb30BaHuEeM BekTopa V. [IpaBas yacth ¢popmysisl Oummoka!l

3HadeHue Ha3bIBACTCS OIIHOKOM

MCTOYHUK  CCHUJIKM He  HAaMJeH. SBISETCA  OLIEHKOM
«IOIyCTUMOM» OIIMOKM KOMIIEHCALUU VISl COOTBETCTBYIOLIETO
Osi0ka. JIoCTOMHCTBO TakoW OIEHKH 3aKIIF0YaeTCs B TOM, YTO OHA
SIBJISICTCS aJAIITUBHOM W 3aBUCHUT OT AUCIepcuu Oyioka. Yem BbIlie
JUcriepcust 0J1oka, TeM OoJiblie OyIeT 3HaYeHHe OLIEHKH B ITPaBOM
gyactd Ommoka! HMcTouyHMK ccbLIKH He HalijgeH.. Takoe
MOBEJICHUE OLIEHKU OTpa)KaeT XapaKTep 3aBUCHMMOCTH OLIMOOK
KOMIIEHCAIIMKM OJIOKOB OT MX JUCIIEPCHUH: KaK M3BECTHO, OJIOKH C
Ooiee  BBICOKOW JAUCIEpPCHEH HUMEIOT  OoJbliMe  OIINOKU
kommneHcanud. CTOUT 3aMETHTh, YTO [JAHHBI METOH OLIEHKH
«IOMyCTUMON» OLIMOKU KOMIIEHCAIIMH JUTs OJIOKOB MOXKET OBITH
UCIIOJIB30BaH B JpPYrux aiuroputmax. Hampumep, ero MoxHO
ncnonbp3oBath B amropurmax OJ[ B KkadecTBe KpuUTEpHs
MPaBUILHOCTH HAX0XKJICHUS BEKTOpA JUIs MPEKPAIICHHs TIOMCKA.

OnucaHHble KPUTEPUU YMEHBIIECHHs MIara HpeJHa3Ha4deHbl AN
KOHTPOJISI TOYHOCTH OLICHKH IapaMeTPOB JIBIIKCHHS OTICIBHBIX
00BbeKTOB Kaapa. ToYHOCTh MHPOPMALMK O ABHKEHUH JUIS BCETO
KaJ[pa KOHTPOJIUPYETCS JOMOJHUTEIbHBIM yCIOBHEeM. BpeMenHoi
mIar k yMeHbIIaeTCsl BABOE, €CIIH:

E|
};.2Rl.+d,r,.=E—f2, (7)

1

rae El.l u El.2 — cyMMa oUIMOOK KOMIIEHCAIIMU BCEX OJIOKOB
Kazpa, BeraucieHHas st Meto1oB O/ ¢ marom | n
k cooTBeTcTBEHHO;

Ri — IMHAMUYECKHU BBIYUCIISIEMbIH TIopor;

d — 3nauenue nomycka (B pa3pabOTaHHOM aNropuT™Me ¢
pasHo 0.4)

OOHOBNIEHKE 3HAYEHUs MOpOra R, TPOM3BOIMTCS NPH yCIOBUH,

uto 7, < R, +d , mo popmye:
R, =(~-u)-R +u-r, (8)

rae Ko3(QUIUEHT U OTpeseseT CKOPOCTh OOHOBIECHUS
nopora R, .

JlaHHOE YCIIOBHE MO3BOJSET KOHTPOJMPOBATH OTHOCHUTENBHYIO
TOYHOCTH BEKTOPHBIX TOJEH, monydeHHsXx Mmeromamu O] ¢
pasupiMd  3HaueHumsmd k. Ilpu  sToM  KOd(puIHEEHT
U/ OTIPENIENSET JOMYCTUMYIO CKOPOCTh HM3MEHEHHs OTHOIIEHHS
CYMMapHBIX OHIMOOK EI.1 u El,z. JTOCTOMHCTBO TAKOTO KPUTEPHUS
YMEHBIIEHHsS [ara 3aKiio4yaeTcsi B TOM, YTO OH ABJISETCS
«CaMOO0yJAKOIIMMCS) M aJalTHPYETCs K YCIOBUSIM KOHKPETHOM
BHJICO-CLIEHBI. AJ[ANTAIMS  3aKIIOYAETCS B HCIONB30BAHUU

OTHOILICHUs CyMMapHBIX OIUOOK On0koB. Mcronb3oBaHue 3TOro
OTHOIICHUS MO3BOJISIET KOHTPOIUPOBaTh TouHOCTh OJ] ¢ marom

k , ocHOBBIBasCh HA TOYHOCTH BEKTOPHOTO MO, TONYYEHHOTO
OJ1 ¢ marom 1. ITpumep nosesienus 7, 1 R, NpOWIIIOCTPUPOBaH

Ha puc. 1.

CToHT 3aMeTHTh, YTO TpOBepKa yciaoBus (7) BO3MOXKHA NpH
BbinonHennn aByx OJ (c BpemennsiM maroM 1 m k) npu
00paboTKe Kakaoro kajipa. ITockoiabKy 3TO MOXKET IPHBECTH K
HEJIOMYCTUMOI BBIYUCIUTEIBHOH CIOXKHOCTH BCEro airopHTMa
CeTMEHTAIMH, OJTall MPOBEPKH JAHHOTO YCIOBHS MOXHO
omyctuth. Ilpm 3TOM KauecTBO pabOTHI MeTO#a HE CHIIBHO
YXYIIIUTCS 32 CYET UCTIONB30BAaHMS OCTABIINXCS YCIOBHM.

JIMHaMMKa TIOBECHUS OTHOIIEHUS CyMMapHbIX omnOok O]
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—_
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0 100 200 300

Howmep kanpa

OtHomenne cymmapHsix omu6ok O] (r)
e CrIa)k€HHOE OTHOIIECHUE CyMMapHEIX onmbok O/ (R)

Pucynox 1: Jlunamuxa nsmenenus 7; u R[. Ha IpuMepe
BUJIEOMIOCIIEA0BATENLHOCTH «mobile calendary»

VBennueHue BPEMCHHOI'O 1iara k MMPpOU3BOAUTC, €CJIM HU OJHO
u3 yCHOBI/Iﬁ YMEHBIICHUA IIara HE BBIIOJIHEHO W €CIU

F(M)<T, rne F - dynxums, onpenenennas B Oumbka!

Mcrounnk ccbuiku He Haiimen., a Mwu T - mnopory,
OIMCAHHBIC BBIIIE. OTO YCJIOBHE BBINOJHACTCA B Clydae
OTCYTCTBHSI OOBEKTOB, CKOPOCTb MABI)KCHHS KOTOPBIX BBILIE
nopora 1, ONPENENSAIOWIEr0  MAaKCUMAaIbHYI0  CKOPOCTh
JIBIDKEHHS, IIpU KOTOpOii BepHO padoTaet O/I.

2.1 O6wasa cxema anropuTtma

OO6mmit anropuT™M MONy4YeHHs WHOOPMAIMH O JBIKEHHH
COIJIACHO BBILICONHCAHHBIM HJESAM 3alMIIETCA  CJIETYIOIUM
obpazom. Jls kKaxgoro Kajapa nepej BHIMOITHEHNEM CErMEHTallun
BbIonHseTcst aBa srana OJ] ¢ BpemenHbiMu maramu 1 u k. B

Ka4dyeCTBC k BLI6I/Ipa€TCH 3HA4YCHUC k

il BBIYUCJIICHHOC TIIpU

00paboTke  mpenpLAyllero  kKagpa.  3arteMm

BBIYUCJICHUC ki+l JUId TEKyHEro Kaapa (BBI‘II/ICJ'ISHHoe 3HAYCHUC

OyJeT HCIONB30BaThesl NMpHU 00pabOTKE CIEAYIOUICrO Kajapa).

BBIIIOJIHACTCA

ANTOpUT™ BBIUMCIIEHUS K,

14 AUIL TEKYILEro Kajapa CIIeTy FOILUI:

1. ecnu BeIONHEHO ycioBue (7), TO ImIar yMeHbIIAeTcst
BIIBOE (kl.+1 = kl. /2). llepexon Ha war 5,

2. ecmd BBINONHEHO ycinoBue p > M, To BbluHMCICHHE
miara npousBogutcs 1o dopmyne (3). Ilepexon Ha mar
5;

3. ecmu BHINOJNHEHO ycnoBue b > S, To 3Havenue k
YMEHBIIIAETCsl Ha equHUIY ( kl. 0= kl. —1). Iepexon Ha
mar 5;

4. ecmu Bpmonueno ycinosue F(M)<T, 1o 3HaueHue

k YBCJIMYHUBACTCA Ha 1;



5. mepexoj kK 00pabOTKe CleIyIomero Kaapa.

3. PE3YJIbTATbI

PaspabGoTtaHHblii  MeTox OBUT  WCHONB30BAaH B AITOPHTME
BPEMEHHOH CErMeHTallM M J0Ka3al CBOK 3()(EKTUBHOCTH Ha
npaktuke. Ha pucynke 2 mpenctaBieH rpaduk H3MEHEHHS
BPEMEHHOTO mara k JUISE CTaHIapPTHOI
BH/ICOITIOCIICIOBATEILHOCTH  «mobile  calendar».  [Iunamuka
M3MEHEHHUs 3HaYeHNH K MOJHOCTBIO COOTBETCTBYET M3MEHEHHIO
XapakTepa IBIXKEHHUS BO BpeMeHH. Hauano nocnenoBarebHOCTH
XapaKTepu3yeTcsl MEIJICHHBIM JBW)KCHHEM OOBEKTOB, 3TO
00ycyoBIuBaeT GoJIbLIME 3HAYEHHMS K . YMeHbIIEHHE 3HAueHUI
k B paitone 200 kagpa COOTBETCTBYET yCKOPEHHIO JBIKEHHUS. B
3aBepIIAONICii YacTH BUIECO MOCIEIOBATEIBHOCTH, KalCHIAph H
[IapoBO3 IBIDKYTCS HEMHOTO OBICTpEe, YeM B Hayalle.

Pe3ynbTaThl BpEMEHHOI CETMEHTAUH JI0 U ITOCIIE UCTIOIb30BAHMS
pa3paboTaHHOrO METOJa INPOJEMOHCTPUPOBAHBI Ha puc. 4, 5.
OueBHIHO, YTO pa3pabOTaHHBI METOJ| CHIIpal PEMAoNlyIo POl
B ITOJTyYEeHHH aJIeKBaTHBIX Pe3yJIbTATOB CETMEHTAIUH.

V3meHeHHe aaqanTUBHOTO BPEMEHHOTO I1ara BO BpEMEHA

3HayeHne BPEMCHHOT'0 Iara

0 100 200 300
Howmep xanpa

Pucynok 2: J/luHaMuKa U3MEHEHUs: BPEMEHHOTO 1mara kK Bo
BpEMEHH Ha TIpUMepe BHAEOIOCIeI0BATENFHOCTH «mobile
calendar»

4. 3AKIMIOYEHUE

Pa3paboTan u peann3oBaH METOJ MOBBILCHUS 3()(HEKTUBHOCTH
BPEMEHHON CeTMEHTAllUd Ha CIIEHAaX C MEJUICHHBIM JBIXKEHHEM.
O¢hdeKTHBHOCT  pa3pabOTaHHOTO ANrOpUTMa IOATBEPIKAEHA
HPaKTHKOM, 0 qeM CBHETENICTBYIOT Pe3yIBTAaTEL,
npeAcTaBlieHHble Ha Tpaduke (puc. 2) W pucyHKax 4, 5.
JlOoTIOTHUTENBEHBIM JOCTOMHCTBOM METO/A SABIISETCS €ro IPOCTOTa
U, KaK CIEJCTBHE, BBICOKAs BBIYUCIUTENbHAs 3(P(HEKTUBHOCTD.
Pa3paboTaHHBIIl MeTOJ MO3BOJSIET YBEIHUUTH A(PPEKTHBHOCTH
MO0Oro  aNropuTMa CerMEHTAIlMH  BHIEO, HCIOJNB3YIOLIEro
HUH(DOPMAIIIIO O JBIKCHHN.
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Pucynok 3: Pe3ynbraT BpeMEHHOH cermeHTanuu
mocJeI0BaTeIbHOCTH «mobile calendar» 1o (ciieBa) u mocie
(cmipaBa) MpUMeHEHHs pa3pabOTaHHOTO METOoza

PucyHok 4: Pe3ynbraT BpeMEeHHOU CerMEeHTAIUU
MOCIIeIOBATEILHOCTH «container» 0 (ClieBa) U mocie (crpasa)
MPUMEHEHHS pa3padoTaHHOTO METoIa
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