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MPUMEHEHWE METO0B NPAMOW U OEPATI:IOI?I KUHEMATUKN
AnA MOOENUPOBAHUA NEPCOHAXEW B 3DS MAX

AHMMAUMS — TEXHUYECKII NPUEM MOMYYEHNS ABXKYLLMXCSA M30OPKEHNA, UNIIO3WNA ABIKEHNS UK 13-
MeHeHus hopmbl [1].

lMepcoHaxHas aHUMaLWs Ha CErOAHSLIHWIA AeHb NOMyYnna WUPOKOE NPUMEHEHNE B KUHOWHAYCTPUM, B
pa3paboTku urp, B NPOM3BOACTBEHHOMN, HAYYHOW 1 [enoBom cdepe. MNpakTniecku Bce repoun MynbThuUbMOoB,
KOMMbIOTEPHBIX UIP, NEPCOHAXM BUPTYabHbIX MAPOB, SBASIOTCS NOMHOCTLIO KOMMBIOTEPHOW aHUMaLMeN.

lNepcoHaxHas aHUMaUus pasaensieTcs Ha PeanncTUYHYI0 N HepeanuCTUYHYH, ANs NyYLWwero Bocnpus-
TUS aHUMaLMW OHa AOMKHA HaNOMWHATL ABWXEHWUS, KOTOpble COBEPLUAOTCS peanbHbIMK CyllecTBamu. B
cryyan faxe €cCnu nepCcoHax aHWMauum — 3TO BbIMbILLMEHHOE CYLLECTBO, €ro ABWXEHUS AOMKHbI BbiTb
nNpaBLoNoA06HbI M eCTECTBEHHDI.

EcTecTBeHHOCTb ABWXEHUI NH0BbIX NEepCcoHaxel onpeaenseTcs aHaTOMUYECKUM CTPOEHUEM €ero CKe-
neta, NO3TOMY HayasbHbIM U CamMbIM BaXXHbIM 3TanoM MOAENMPOBAHWS NMepcoHaxa SBNSETCS co3haHune ero
ckenerta. [ins Toro, YToBbl NepcoHax, bbin NOXOX Ha pearnbHOe CYLECTBO, HA HEro criefyeT «HageTby 06o-
nouky. Oboroyka nepcoHaxa NPUBA3LIBAETCA K COOTBETCTBYIOLMM KOCTAIM CKeneTa, U HacTpauBaeTcs Tak,
4TOObI NPY M3MEHEHWN NONOXEHUS CkeneTa 060M04Ka UCKaxanach 1 aehopmMmnpoBanach peanucTuyHo. [2]

Cospatb aHMMaUmio ckeneta byayLlero nepcoHaxa MoXHO AByMS crnocobamu: UCrornbays cUcTemy 3a-
xBata asikeHns Motion Capture 1 Bpy4Hyto (C NOMOLLBHO KNOYEBBIX KaapoB).

Motion Capture — MeToa aHMMaLuy NEPCOHAXEN, rae UCMONb3yeTes cneuunansHoe obopyaosaHue. Ha
yenoBeka HaeBaeTCs KOCTIOM C AaTuYMKamyl, YenoBeK MMUTUPYeT AENCTBUS, JaHHbIE C AATYMKOB DUKCUPYHOT-
CS kamepamu M NOCTYNatT B KOMMbIOTEP, FAe CBOAATCS B eAWHYI0 TPEXMEPHYH0 MOAErb, TOYHO BOCMPOM3BO-
OALLYIO [BUKXEHUS aKTEpa, Ha OCHOBE KOTOPOW NO3Xe CO3AaETCA aHUMaLmMs NepcoHaxa.

PyyHas aHMMaLms (C MOMOLLbIO KITIOYEBBIX KAAPOB) — OCHOBAHA Ha MPUHLMMNE YENOBEYECKOTO 3pEHMS.
Ecrv nepeq rnasamu yenoseka BbICTPO MEHSOTCS OAHA 3@ APYron HENOABKHbBIE KapTUHKW Y YeroBeka BO3-
HUKAET OLLYLLEHWNe OBMXeHus. [pu Co3haHuM aHUMauun BPYYHYK OCHOBHOW CMOXHOCTbIO SBASETCA CO3aa-
HWe orpomHoro konmdyecTsa (720 — 1800) kagpoB. Co3daTtb CTONMBKO KApPTUHOK BPYYHYH OYEHb CIIOXHO, Mo-
aToMy cyLiecTByeT TexHonorus key framing. CyTb 3TO TEXHOMOrMM B TOM, YTO CO34AKOTCS, HEMHOMO WU3Me-
HeHHble npeablaylime kagpbl. [pn co3gaHWMM TOMbKO KIHYEBLIX KaApPOB 3HAYUTENBHO YCKOPSETCS NMpOLEece
CO3[aHUs aHUMaLWKn, a Te Kagpbl, KOTOpble HAXOAATCA MeXAy rMaBHbIMW Kagpamu, CO34ATCA C MOMOLLbIO
MeTOA0B NpsMOit 1 06paTHON KuHeMaTWKW. 3aTeM BCe Kafpbl COEAUHAKOTCS, U MOMyYaeTcs rotosas aHuMa-
Lns. CpaBHUTENbHbIE XapaKTEPUCTUKI METOLOB U3NOXEHHBIX BbiLE NPUBEAEHbI B Tabnuue.

Tabnnua 1
CpasHeHve Motion Capture u pyyHoi aHumaLmm
Motion Capture PyyHas aHumaLms
Mniocb!: Mniocb!:
— Bonbluas ckopoCTb NOMYYEHUS!  aHUMALMOHHBIX AAHHbIX; — M03BONSIET CO3aBaTh aHUMaLMI0 NBOI CIIOXHOCTY;
— (hoTOpPEanUCTUYHOCTD; — OTCYTCTBYET HEOOXOAUMOCTb YNCTKM 1 NPABKMA aHUMALW;
— pearnuam ABUXEHWIA. — TOYHas MHTEPAKLMS NepCoHaXa ¢ 0BGbEKTaMM CLEHI.
Munycbi: Munycbi:
— BonbLuoe KonM4ecTBO BpeMeHu Ha JopaboTky aHumaLuy; — MeAneHHoe BpeMst POVU3BOACTBA;
— TPYAHOCTY C PyYHbIM PeaaKTUPOBaHUEM; — HEBO3MOXHO MOMY4MTb MAEANbHOE LBKEHNE.
— HeobxogumocTb B 060pya0BaHNK.

[ns Toro, 4tobbl Mcnonb3oBaTh TexHomnornto Motion Capture HyxHO nMeTb Heobxoanumoe obopyaoBa-
Hue. [Ina co3paHus aHumaumuy BpyYHy MOXHO MCMoNb3oBaTh MHCTPyMeHT Character Studio, koTopbIn MHTe-




rpuposaH B 3Ds Max 2009. lNpn co3gaHun pyyHon aHumMauyun B 3Ds Max ncnonb3yeTcs MeToq uepapxuye-
ckomn cBsi3n kocten Biped ([ByHorwi). AHumaums ckeneta ¢ nomolblo Biped ocyuiectBnseTcs metogamu
NPSIMON 1 0BPATHOMN KMHEMATUKM.

[MpsiMas KMHeMaTuka — OCHOBHOM METOZ aHMMaLM1 B3aMMOCBSA3aHHbIX 06BEKTOB, NPK KOTOPOM [BUKe-
HWE POAMTENLCKOro 06bEKTA OTPaAXKAETCA Ha BCEX NOTOMCTBEHHbIX 0ObEKTaX MepPapXMYECKON Lienn, TO eCcTb
Npy NOBOPOTE POANTENLCKOr0 06beKTa NOBOPAYMBAETCS W ero Ao4epHUA 06BeKT. MMOCKOMbKY Y AOYEepHEro
obbekTa HeT 06paTHOrO COEAMHEHNS C POAMTENBCKIM, OH TaKKe MOXET NepeMeLlaTbCs He3aBneumo [3].

CyTb NPsSIMOiA KUHEMATWKM COCTOWUT B TOM, YTO BO3AEMCTBUE NEPedaéTcs N0 MepPapXMYECKoil Lienovke
CBEPXY BHM3, TO €CTb JOYEPHUE CETMEHTbI ABUXYTCS OTHOCUTENBHO POAUTENCKMUX.

PaccMoTpumM, Hanpumep, NPsAMYy0 KUHEMATUKY NpW OBUWXEHWW pyku venoeka. [onycTum, YenoBseky,
pyka KOTOpOro onylieHa, HeobXxoaumo 3TOM pyKoi B3sTb kakoi-nubo npeamet. B Takom cryyae, B COOTBET-
CTBMM C anroputMOM MPSIMOMA KMHEMATWKW, CHa4ana U3MEHSeTCs Yron 1 nos3uuus nneyeBoro cycraea. JTO
N3MEHEHWE MEHSIET MO3NLMIO BCEX JOYEPHUX SNEMEHTOB PYKU, KOTOPbIE COCTOST B MEPAPXMYECKOM LienoYKe.
To ecTb, NpyW NOBOPOTE NIEYEBOro CycTaBa BCe pyrue CycTaBbl PYKW, Takue Kak IOKOTb, 3anscTbe U narnblpl,
MEHSIIOT CBOE NonoxeHue. [lanee noBopaumMBaeTCs NOKTEBOW CYCTaB, YTO NPUBOAUT K USMEHEHMIO MOMOXEHMS
[OYEPHUX CErMEHTOB — 3ansCTbA W NanbLleB, HO He 3aTparuBaeT POAUTENbCKUI CerMeHT — nneyo. [aHHas
npoLeaypa NpoBoAUTCS A0 TEX NOp, Noka Lenb He ByaeTt AOCTUrHyTa.

ObpaTHast kKMHemaTuka — MeTof YMpaBneHWs B3auMOCBSA3aHHbIMW OBbekTaMu nyTeM nepemeLLeHuns
CaMOro fasibHero KoHua Lenu 1 nocrneaytLero CornacoBaHns 3Toro ABMXEHUS C OCTasbHbIMK 3TIEMEHTaMM,
ObpaTHas KuHemaTika No3BONSET NepeHecTU nanew nepcoHaxa HenocpeacTBEHHO K 0ObeKTY, a 3anscTbe,
pyka u Jaxe oCTafbHble YacTy Tena aBTOMaTUYeCKN crnbatoTcs M CraxeHHO MOaNULMPYIOTCS ANS LOCTU-
XEHWS peannucTuyHoro agpdpekta [3].

ObpaTHas KMHemaTtuka ynpoLiaeT aHUMUPOBaHWE NEpCOHaXen, NOCKOMbKY Morb3oBaTeb MOXET CO-
CPEAOTOUMTLCA Ha OKOHYATESIbHOM MECTOMOOXEHUMN PYK U HOT, @ He HAacTpamBaTb BCE TeNo Ans TOro, YTobbl
KOHEYHOCTW afjeKBaTHO NepemeLLanichb B HyxHy obnacTb npocTpaHcTea. Hegoctatok obpaTHoM KuHemaru-
KW, B TOM, Y4TO MEpapXM4ecKne Lienoyki M3MEHSETCS CaMOCTOSATENTbHO W He pearupyeT yxe Tak TOYHO Ha KO-
MaHZbl. 3a4acTyio Npu aHUMMPOBaHUM OBBEKTOB MPUXOAMUTCA MCMONL30BaTb Kak MpsMYyt, Tak U obpaTHyo
KMHEMaTWKy.
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