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AnHOTanuA

B pmanHO# paboTe paccMaTpUBAIOTCA 3a7jauil IMOCTPOEHUS CTEPEOU300paKEHUU U CTe-
peoaHuMAaIUi IPU IIOMOII COBPEMEHHBIX CTEPe0yCTaHOBOK. PaboTa mpeicTaBiisieT 4acTh pe-
3yJIBTATOB ODIIETO ITPOEKTa OPraHU3allly CTePE0aHNMHUPOBAHHOTO IIPE/ICTABIIEHUS PE3yJIbTa-
TOB YHCJIEHHOTO MOJIeJINPOBAHUS 3a7jau MaTeMaTuueckoi pusuku. Co3zanue moi00HbIX aHU-
MaInui sBJISIETCS, KaK MPaBUJIO, 3aKJIIOYUTEPHBIM 3TAallOM Pa3pabOTKU BBIYUCTUTETbHBIX
TEXHOJIOTUH TMOJIy4eHUs U MPECTaBIeHUs PE3YIbTaTOB MOJIEJTUPOBAHUSA CJIOKHBIX (hU3HYe-
CKHX ITPOIECCOB HJI PAbOTHI CJI0KHBIX TEXHUUYECKUX YCTAaHOBOK. PaboTa IpejicTaBseT mpak-
THUYECKHH OIIBIT IOCTPOEHHs CTEPEOAaHUMHUPOBAHHBIX Ipe/icTaBiIeHui. IIpeacraBieHbl pe-
3yJIbTAThl AHUMAITUH TSI KJIACCHYECKOU IBYXIIPOEKTOPHON YCTAHOBKH C IMOJISIPU3AIUOHHBIMHU
OUYKaMH U JJI aBTOCTEPEOCKOITMYECKUX MOHUTOPOB, HE TPeOYIONUX OYKOB JIJIsI MPOCMOTPA
cTepeoaHHMAaNui. B mocienHeM ciydyae mpeicTaBjieH ONBIT UCIOJIb30BaHUS TAKUX METOJIOB,
KaK IIOCTPOEHHE KapT ITyOMHBI 1 MHOTOBHU/IOBBIX KaJIpOB. Tak:ke IIpeiCTaBJIeH OIIBIT IIOCTPO-
€HHs TEKCTOBOW MH(MOpMAalHU, a UMEHHO, TEKCTOB U (POPMYJI, B CTEPEOIPE3EHTAIIUAX JIJIA
KJIACCUYECKOU IBYXITPOEKTOPHOU YCTAaHOBKHU.

KorroueBbIe ci1oBa: crepeocaHuMAaIius, KapTa IJIlyOUHbBI, MHOTOBHOBBIHN Kap.

MpUMEHsIEMbIe aJITOPUTMBI. BO-BTODBIX,
1. BBeaeHne obecrieyrBaer HAOJIOZATENI0 IIOJIHOLEH-
HO€ IOHUMAaHWe MOJIETUPYEMOTO sIBJIEHUS.
W, HakoHell, IOMYy/IIPU3HUPYET IIPOBE/IEH-
HO€ HCCJIEIOBAaHHE M €r0 Pe3yJIbTaThl JJIst
COIIMyMa, B TOM YHCJIE€ U /IS JIUII, IPUHHU-
MaIOIUX pelleHusi. Bce mepedrciieHHOE
JleJIaeT TEOPETUYECKHE U IIPAKTHYECKHUE
pa3paboTku B 00JIaCTH ITIOCTPOEHUS CTe-
peoIpecTaBJIeHNi BecbMa BasKHBIMHU.

ITo Mepe MOsIBJIEHUS ¥ PA3BUTHUS CTEPEO-
YCTaHOBOK CTaJIO MOSIBJIATHCSA Bce OOJIbIIE
paboT, MOCBSIIEHHBIX BOMMPOCAaM ITOCTPOE-
HUA cTepeon3obpakeHuit. K Takum pabo-
TaM cJieAyeT OTHecTu paboTsl [1,6-8]. Ilo-
Havyary OOJIBIIMHCTBO UCCJIEAOBAHUM B 00-
JIaCTU cTepeon300paKeHUN OTHOCHJIMCH K
3a/la4aM IMOCTPOEHUS BUPTYaJIbHOU peatb-
HOCTH, CHMYJIAITOPOB U TPEHAXKEPOB, a
Takke oOy4amiuM cucremam. OfHAKO
MO3/[HEe CTaJl BeCbMa aKTyaJIbHbIM BOIIPOC

[TosiBneHMe, pa3BUTHE U COBEPIIEHCTBO-
BaHNE COBPEMEHHBIX CTEPEO0YCTaHOBOK, KaK
IIACCUBHOTO, TAK WU aKTUBHOTO THUIIOB, CZe-
J1aJI0 BO3MOYKHBIM IIOCTPOEHUE CTEPEOAHU-
MAaIlMOHHBIX IPEICTaBJIEHUU pPe3yJIbTaTOB
HAYYHBIX HCCJIe/IOBAHNN 3HAUYUMOCTD U aK-
TYyaJIbHOCTb HOBBIX BO3MOKHOCTEH, OTKPHI-
BAEMBIX HCIOJIb30BaHUEM CTE€peOyCTaHO-
BOK, TPYZHO Ilepeo1ieHuTs. [IpeacraBienue
pPe3yJIbTaTOB YMCJIEHHOTO MOJE€JINPOBAHUS,
OTOOpa’karoluX MPOTEKaHHUEe BO BPEeMEHH
CJI0’KHBIX (PU3UYECKUX MPOIECCOB WU IO-
Ka3bIBAIOIIUX B TPEXMEPHOM IMpefcTaBJie-
HUU PaboOTy CJIOKHBIX TEXHUUYECKUX yCTa-
HOBOK, MO3BOJIsIeT OUYeHb MHOroe. Bo-mep-
BBIX, TPEXMepHOe IIpejiCTaBJIeHUe pPa3BU-
THA IIpoliecca BO BpeMeHH IIOMOraeT BepU-
(puypoBaTh BBIYUCIUTEIBHYI0 MOJENb U
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IIOCTPOEHUsI IIPEe3eHTAIlMOHHBIX KOMILIEK-
COB, KOTOpPBIE B TOM UHCJIE TIO3BOJISIIH Jie-
MOHCTPHUPOBATh B CTEPEOCKOIIHMYECKOM pe-
JKMMe pe3yJIbTaThbl HAyYHBIX HCC/IEI0Ba-
Hui. K Takum paboTam MOXKHO OTHECTH pa-
0otbI [2-4]. B pabore [3] mpeacTaBieHsI pe-
3yJIBTaThl OTOOparkeHus1 B3pbiBa CBEPXHO-
BOM B crepeopexkume. Pabora [11] mpen-
CTaBJIsIET METOAbl CTEPEOBU3YaTU3AIUH
JUISL 33J1a9U BBITECHEHUs He(PTH U3 IOPU-
cTeIX cpez. Pabora [4] mocBsimena cosna-
HUIO BBIYHCIUTEILHONU TEXHOJIOTHU MOJIe-
JINPOBaHUsI PabOTHI TPEXMEPHOTO y3JIa JIO-
IacTel SHEPrOyCTAaHOBKH IPH OOTEKaHUU
ITIOTOKOM BSI3KOTO C’KUMAaeMOTO TeILJIONPO-
BOAHOro rasa. Iloctpoenne aHUMHUPOBAH-
HBIX CTEPEOIPE/ICTABJIEHUH PEe3YJIbTaTOB
PAacyYeToB SIBJIAJIOCH OJTHOM 13 Ba’KHBIX KOM-
ITIOHEHT pa3pabOTaHHOU TEXHOJIOTHH.

2, CoBpeMeHHbIE€ CHCTEMBbI
AEeMOHCTpanum u3oopa-
JKE€eHUH B 00b€MHOM IIp€e/I-
CTaBJIE€HUHU

B nesom, crcTemMbl AEMOHCTPAITUH U300-
pakKeHUH B OOBEMHOM IIPEeJICTAaBJIEHUU
(cTrepeoycTaHOBKHM) MOXKHO Pas/leJIUTh Ha
JIBa OCHOBHBIX BH/IA: TACCUBHBIE U AKTUB-
Hble. [lacCBHbIE KOMILJIEKCHI IIpeIHAa3Ha-
YeHBbI JJIs1 JIEMOHCTPAIU MaTepuaJia o 3a-
paHee HaMeEYEHHOMY CIIEHApHIO, KOTI/a
3pUTENb JIUIIEH BO3MOXKHOCTU IIOBJIMATH
HAa Ipoliecc IM0Ka3a; aKTUBHbIE (MJIN UHTEP-
AKTHUBHbBIE) KOMIUIEKCHI OTJIUYAIOTCA TEM,
YTO 3PUTENh caM KakuM-JInbo oOpasom
BJIMSIET HA IIPOIfECC TI0Ka3a IEMOHCTPUpPYe-
MOTO MaTepUasa.

OOIUM /ISl BCEX ITHX CUCTEM SIBJISETCS
Hayimare OOJIBIIOrO dKpaHa (M Jlake He-
CKOJIBKUX 5KPaHOB), TaKUM 00Opa3oM, TH-
IAYHOTO pa3pelieHnsi MOHHUTOpA dYallle
BCEr0 He XBaTaeT /ISl TreHepamuu KaJipa,
BBIBOJIMMOIO HA YKPAH CTEPEOYCTAHOBKHU.
Kpowme Toro, Takue cucTeMbl I0JIKHBI 00ec-
IIeYNBaTh MOKa3 B 00bEMHOM IIpeJiCTaBJIe-
HUM, TO €CTh B PEIKHME CTEPEO, KOT/Ia KaK-
ZIbIN KaJ[p TeHEPUPYETCsl OT/IEJIBHO JIJIsI Jie-
BOT'O U NIPaBOro rjasza (mpaBbIif U JIEBBIU
crepeokanasn). Takum obpas3om, TpeboBa-
HUS K BBIYUCTUTEIbHBIM PECypCaM JUJIs Te-
HepaIryy KaIpoB BO3pacTaloT BiBoe. YacTo

TaKhe CTePEeOyCTAHOBKU YIIPABJISAIOTCA He
OT/IEIbHBIM KOMITBIOTEPOM, MOIITHOCTHU KO-
TOPOTO He XBaTaeT /IJ1 TeHepallu KaJIpoB B
peXuMe peasibHOTO BPEMEHH, a CUCTeMOU
KOMIBIOTEPOB, OObEITUHEHHBIX B JIOKAJIb-
HYIO CeTh U 00ecCIeunBaIONIUX BBIBOJI CO-
CTaBHOTO CTE€PEOKaZpa Ha HECKOJIBKO 9Kpa-
HOB. Crneruduueckue mpobieMbl, BO3HUKA-
IolllYe IIPU HCIIOJIb30BAaHUU CHUCTEMBI KOM-
NIBIOTEPOB /ISl TeHEPALlNU U BU3yaIn3aIiuu
COCTaBHOTO  MYJIBTUOKPAHHOTO CTEpeo-
KaZ[pa, ¥ METOABI PelIeHNH TakuX mpobiiemMm
JIOCTaTOYHO ITOJIPOOHO OMUCAHBI B [1,2].

ITocTeneHHOe pacnpocTpaHeHHe COBpe-
MEHHBIX CTEPEOYCTAaHOBOK MOPOAMIIO OOJIb-
IO MHTEPEC K Pa3pabOTKe MPaKTUUYECKUX
aJITOPUTMOB CTEPEOIPE/ICTABIIEHUS CTaTU-
YeCKUX M aHUMHPOBAHHBIX U300paKEHUH,
YTO OTpakeHo B pabotax [3,5 - 7]. anHasa
paboTa OTHOCHUTCA K OOIIed TeEMaTHKeE I10-
CTPOEHUsI CTepeou3obpaKeHUM © cTe-
peoaHUMAIUil pe3yJIbTaTOB MaTeMaTHye-
CKOTO MOJIEJTUPOBAHUS CJIOKHBIX TEXHUYE-
CKUX 00BEKTOB U (PU3UUYECKHUX ITPOIIECCOB B
CIUIOIIIHBIX CPeJlax U IMpeCTaBysgeT coOou
MIPAaKTUYECKUN ONBIT TOCTPOEHUA CTe-
peoaHuMaIui /il KOHKPETHBIX YCTPOMCTB,
KoTopeIMU pacriosaraer MIIM wum. M.B.
Kenppima PAH. IlepBblil TUN ycTpOMCTBA
npezcraBiser coboil 3D MpPOEKIMOHHYIO
CTepeocUucTeMy /Il TI0Ka3a cTepeoIpe3eH-
Tanui, OOyJamIuX MPUJIOKEHUNH, Tpa-
¢uku u punpmoB. BkitouaeT rpadudeckyro
CTAHIINIO, MPOEKIIMOHHYI0 IOJCUCTEMY U3
ZIByX IPOEKTOpPOB (CO crenuajin3upoBaH-
HBIM 5KPAaHOM), aKyCTHYECKYI0 CHUCTEMY.
JlaHHad cucreMa fABJseTCA KJIacCUUeCKOU
crepeorpadpuyecKoi CUCTEMOMU ¢ UCIIOIb30-
BaHUEM JIBYX IIPOEKTOPOB, SKPaHa U OYKOB
JINHENHOU MOJIApU3aIui.

[Tpu co3pmaHmu crepeornap, TpebyeMbIx
JUUTS KaJIpOB cTepeoduIbMa, B CUCTEMAX I10-
ZIOOHOTOTHUIIA HCIIOJIB3YETCS JIMOO JIMHEH-
Hoe, 100 YIJIOBOE CMeIlleHHe KaMepPhbl, TO
eCTh JIMHEHHAas WJIH yIJIoBasg cmepeobasa.
B GosipIITUHCTBE CiIydyaeB JIMHEWHas cTepe-
obaza mpuMeHseTcA TPHU BU3yaJIU3AIUU
0O'BEKTOB CII€HBI CO 3HAYUTEILHO OTIAJIEH-
HBIM 33/THUM (POHOM. JINHENTHOEe CMeIleHre
IPUMEHSETCS JOBOJIBHO PEAKO, TaK Kak
yare Bcero HeoOXOAUMO TOJIYYHUTh IPE/-
cTaBjieHHne 00 OOBEKTe BU3yaJIM3aIdH CO
BCEX CTOPOH.



B GospIIMHCTBE CiIyyaeB pe3yJsIbTaTOM
pacueToB SBJIAETCA JIOCTATOUHO HHKATICY-
JINPOBAHHBIA OOBEKT, He MPUBA3AHHBIA K
OKpY?KaIoIIlel cpejie, TAKOH Kak JleTasb ca-
MOJIETa, aBTOMOOWISA, TO €CTh HE ITPUBA3aH-
HBI K MECTHOCTU. V1 B MEPBYIO odepenb
3PUTEJISIM BaKHO OCMOTPETH 3TOT 0OBEKT CO
BCEX CTOPOH. B Takux ciydyasx mpuMeHs-
eTcsl YTJIOBOE CMeIleHHe, TO €CTh YIJIOBas
crepeobaza. Yamie Bcero ompesesisieTcs
I[EHTP IIPOCTPAHCTBEHHBIX KOOPAUHAT,
HaXOJIAIUICA BHYTPU 00BEKTA, U IIPOUCXO-
JTUT YTJIOBOE CMeITeHe KaMePHI.

[Tpu 3TOM /151 IOKa3a 00BEKTA BU3YITH-
3allMM CO BCEX CTOPOH JIOCTATOYHO 3adUK-
CHUPOBATh PACCTOsIHME OT KaMephl /10 3TOTO
I[EHTpa KOOPAWHAT U MMPOU3BECTU ITOJTHBIHI
060poT B 360 rpajiycOB B TOPU30HTAJIBHOU
IUIOCKOCTU BOKpYr ocu OZ, mocjeroBa-
TeJIbHO MEeHss TOJIBKO yroj. B pesysibraTe
MBI [I0JIy4YUM CTEPe03dPPEKT « BUCAILETr0» B
BO3/yXe 00BbeKTa BU3yaTu3aI[uH, EHTP KO-
OpJINHAT KOTOPOTO HAaXOJUTCS HA pPacCTos-
HUM OT IJ1a3 3PUTEJIA 10 IVIOCKOCTH SKPaHa.

Bropo#l Tun ycTpoiicTBa IIpeJiCTaBJISIET
co00l aBTOCTEPEOCKOIUYECKUH MOHHUTOP
Dimenco DM654MAS. ABTOCTEpPEOCKOIIH-
YyecKre MOHUTOPHI 00ecleumBaIOT ITOKa3
cTepeon300parkeHUl 0e3 HeoOXOAUMOCTHU
OTCJIEKUBATh TO3UIUI0 HAOIIOAATENA, TO
€CTh, HEeT HEOOXOJUMOCTU IO/CTPANBATh
00opyZ0BaHNE B 3aBUCHMOCTH OT I0JIOKe-
HUA HAOJIOAATesNIsT — KaK MPaBWIO, TaKHUe
MOHHUTOPBI TTO3BOJIAIOT HAOJIIOAATh CTEPEO-
n300pakeHus, oOecreynBasi HECKOIBKO
(pUKCUPOBAHHBIX CETMEHTOB B IPOCTpaH-
CTBe JUIs HAOIIOAEHUs, TPUYEM 3PUTEIb
MOKET IepeMeIaThCs U3 OHOTO CETMEHTA
B JIpDyTOM, IOJIydast BO3MOKHOCTh paccMar-
pUBaTh JIEMOHCTPUPYEMBIN 00beKT B 3D ¢
Pa3JIMYHBIX YIJIOB 3peHusA. IIpuHIum pa-
60THI aBTOCTEPEOCKOIIMYECKOTO MOHUTOPA
— HTO UCIOJIb30BAHNE TAPAJUIAKCHBIX ITEpe-
ropoioK Wwin JuH3 OpeHeisi, yCTaHOBJIEH-
HBIX 32 3al[UTHBIM CTEKJIOM SKpaHa.

OnHUM U3 BaKHEUIIUX IPENUMYIIECTB
aBTOCTEPEOCKOMNMYECKUX MOHUTOPOB fABJIA-
eTcsi TO OOCTOSITESILCTBO, YTO IIPOCMOTP
M300pakKeHN Ha TaKUX YCTPOHCTBAX HeE
TpeOyeT MpUMeHEHUs CIIeNNATIbHBIX OUKOB.
Eme B HeaBHHME oAbl YCTAHOBKU MOJI00-
HOT'O THIIA He MOTJIN 00eCIeuuTh KauecTBO

cTepeonu300paskeHus], CPABHUMOE C KJIaCCHU-
YEeCKUMHU JIBYXIIPOEKTOPHBIMU ITPOEKIIHOH-
HBIMH cTepeoycTaHOBKaMu. OfHaKO coBpe-
MEHHBIE YCTPOMCTBA IO3BOJISIIOT CTPOUTH
crepeon3o0pakeHUsI Ha aBTOCTEPEOCKOU-
YeCKHUX MOHHUTOPaX C BHICOKMM KaueCTBOM,
HUYYTh HE YCTYHAIOIIUM KJIACCUUYKCKUM
MIPOEKIIMOHHBIM ycTaHoBkaM. Ha (puc. 1)
MIPE/ICTaBJIEH JIEHCTBYIOIIUH aBTOCTEPEO-
CKOIIMYecKHud MoHUTOp Dimenco co ciesmy-
IOIUMH  TEXHUYECKMMH XapaKTEPHUCTH-
KaMu:

1) Bec — 72 xuorpamma;

2) JluaroHasb 5KpaHa - 65” (165 cm);

3) Pazpemenue - 3840x2160.

Puc. 1. ABTOCTEpEOCKOTTUUECKUTI
MmouuTop Dimenco DH654MAS.

JIJ1s1 TIOCTpOEHUsI CTepeOKaipa Ha aBTO-
CTEPEOCKOITMYECKOM MOHHTOPE HCIOJIb3Y-
I0TCsI TaKH€e METO/IbI, KaK IIOCTPOEHUE KapT
IJIyOMHBI WJIA TIOCTPOEHHE MHOTOBHIOBOTO
kazapa (multi-view frame).

Jlasiee paccMOTpUM pAZl METOAOB U IOJI-
XO/ZI0B, HCIIOJIb30BABIIMXCA HaMH JJIs
MPAKTHYECKOTO MOCTPOEHHS CTepe0aHuMa-
AN Ha 000MX BBIIIEONHCAHHBIX THUIIAX CO-
BPEMEHHBIX CTEPEOYCTAHOBOK.

3. Metoa «o0JieTa KaMmepbI»
MPU WCIOJIb30BAaHUU yT-
JIOBOH CTEpPEe00a3bI

[Tpu co3pmaHuu crepeornap, TpebyeMbIx
JUISL KaIpOB CTEPEOAHUMAIIUH, HCIIOJIb3Y-
ercs 1ubo JIMHENHOE, JTU00 YTII0BOE CMellle-
HHE KaMephl, TO eCTh JJUHEHHAs WIN yTJIO-
Bas cTepeobasza. B GoJIBIIMHCTBE CIy4aeB



JUTSl BUBYQJIM3AllUU Pe3YyJIbTaTOB PacyeToB
HEeOOXOJIMMO PacCMOTPeTh OOBEKT BU3Yya-
JIN3AIUUA C PA3HBIX CTOPOH, MO3TOMY JUIS
ATHUX lleJled HamboJsiee MOAXOAIINM ABJISA-
eTcsl MeTo/1, «00seTa» KaMepbl BOKPYT 00b-
€KTa, TO eCTh YIJIOBas crepeobasa.

[Ipaktnueckn sw0bas CAD-cucrema
II03BOJISIET BU3YAJIM3UPOBATh TPEXMEPHBIN
00BEKT C 33/TAaHHBIMU KOOP/IMHATAMHU I10JI0-
J)KeHUs 110 OTHOIIEHUIO K II0JIb30BATEJIIO.
[TosTomMy 3azjaua CBOAUTCA K MOCTPOEHUIO
nocsieioBaTesIbHOCTH u300paskenuit CAD
Mozesu ¢ 3apUKCUPOBAHHOU OChIO Z, TIPO-
XO7IsAIIed yepes ee reOMeTpUUeCKUi IEHTP,
U CMellleHUeM Ha oIpe/ieJieHHbIH yroJi. [To-
cjle KaXKJIOTO TaKOro CMeIIeHUs ITPOBO-
JIUTCSL PEHJEPUHT MOJIEJIU, MO3BOJISIONIEH
ZIOCTHYb (DOTOPEATMCTUIHOCTH, U COXpaHe-
HUe pe3yJbTaTa B BUE TrpaduuecKkoro
daiina B BeIcCOKOM paspereHun. /s jie-
BOTO  CTEepeOKaHaJIa  yCTAHABJIUBAJIACh
HavaJbHAA MO3ULHA, OTINYAIOIIASACT OT
IIPABOTO CTepeOKaHasa Ha yToJl, Opeess-
IOIUHA TMMapaslake, W TO3BOJIAOIMASA J0-
OUTBbCA 00BEMHOCTH 0O'BEKTA B PE3YIBTHPY-
omeM crepeodmibMme. JIaHHBIA MeETO/T
IIpUBJIEKATEeJIEH ellle U TeM, UTO JJIA CTaTH-
YeCcKOU MOJIeJH, TO eCTh C HEM3MEHHOU I'e0-
MeTpueld W IIBETOBBIM pacIipe/leJIeHUEM,
BO3MOKHO IIOBTOPHOE HMCIIOJIb30BAHUE YIKE
PaCCUMTAHHBIX KaJpOB, HAIPUMEP, €CJIU
TS JIEBOTO CTEPEOKAHAIA MbI UCIIOJIb3yeM
1,2,3,4, ... KQJPBI, TO JJIs IPABOTO CTEPEOKA-
HaJIa JIOCTaTOYHO HAYaTh IOCIe0BATEb-
HOCTh CO BTOPOTO WJIM C TPETHETO Kajipa
(2,3,4,5, ...), aBTOMaTUYECKA OoOecreynBast
CIBUT 00bEKTa HA HEOOXOIUMBIHN yTOJI CTe-
peobassbl.

JIOTIOJTHUTEbHBIA  BBIUTPBINI  TAaKOTO
«0bJieTa KamMepbl» COCTOHUT TaKKe B TOM,
YTO UMes BCero 360 MOHOKA/IpPOB MOXKHO
OpraHU30BaTh 3alUKJIUBAaHHE BpallleHUsd
00'beKTa BU3yTHU3aIii B 00beMHOM IIpeJ-
CTaBJIEHUH, TO €CTh OPraHMU30BaTh €ro He-
IIPEPHIBHOE, CKOJIb YTOHO JIOJITOE Bpallie-
HUe, TOBTOPHO IEMOHCTPUPYS 3PUTETIO BCE
CTOPOHBI 0OBEKTa (puc. 2).

Puc. 2. Crepeonapsl ¢ IOBTOPHBIM HC-
II0JIb30BAaHUEM PACCUYMTAHHBIX KaJ[POB IIPU
YTJIOBOM cMellieHuH (yTJIoBast crepeobasa).

JIaHHBIN MeTOJT OBLT YCITEITHO Peayn30-
BaH IIPW BU3yaJIM3aIl[UNl MOJETUPOBAHUS
paboThI SHEPTETHYECKOH YCTAHOBKH CJIOXK-
HOU (OPMBI B pEKUMeE CTEPEOAHHMAIIUH
KaK s KJIAaCCUYEeCKOH CTepeOoyCTaHOBKH
MMPOEKITMOHHOTO TUTIA, TaK U JIJI BU3yaJIU-
3allid Ha aBTOCTEPEOCKOIUYECKOM MOHU-

Tope [4].

4. Ucnmosib30BaHUue
IIyOHHBI

[Ipu co3maHMu MHOTOPAKYPCHOTO BUJIEO
JUIST aBTOCTEPEOCKOITMUYECKHX MOHHUTOPOB
BO3HUKAET ITOTPEOHOCTh XpaHeHUs 00JIb-
IIIOTO KOJIMUECTBA JaHHBIX — BUIEOIIOTOKOB
JIJIA KQKJA0r0 U3 pakypcos. Jaxe ¢ yueTom
TOTO, UTO COBPEMEHHbIE METOAbI IUPPO-
BOTO BHJIEOCXKATHUA TO3BOJIAKT 3Pdek-
TUBHO YYUTHIBATh BPEMEHHYIO U IIPOCTPAH-
CTBEHHYI0 HU30BITOYHOCTH, O0OBEM JAaHHBIX
IIPU MHOTOPAKypPCHOM BH/IEO BO3paCTeT
MHOTOKpaTHO. OCOOEHHO 3TO KPUTUUYHO
JIUIST aBTOCTEPEOCKOTMUYECKIUX MOHUTOPOB.

OpnuH u3 53 GEKTUBHBIX CITIOCOOOB pellle-
HUs IPo0JIEMBI OOJIBITIOTO 0ObeMa JAHHBIX
COCTOUT B HCIOJIb30BAHUM TaK HasbIBae-
Moro ¢opmata 2D+Z. JIroboMmy 0OBIYHOMY
(2D) u300pakeHUI0 MOKHO COIIOCTaBUTH
uadopmanuio 00 yAATEeHHOCTH KaKIOTO
MMUKcesIa OT HabuoaTesns (Z-KoopauHary).
Takoe npezcTaBieHnEe H300paKeHUS Ha3bI-
BaroT "¢opmat 2D+Z", a MII0CKOCTh KOOP-
nuHaT Z — "kapTod riyOounbl'. Ee M0KHO
MPEACTaBUTh B BUJIE MOHOXPOMHOTO H300-
pakeHus. B kapre ryiyOMHBI TpajanusiMu

KapT



ceporo obo3HaUaeTcsA YAAJIEHHOCTh TOYEK
n300pakeHus ot HabsroaaTess. To ects ca-
Masi OJIMKHSSA TOUKA K 3PUTEJIIO CTaHeT Oe-
JION, a caMmasi JajbHsAsA — dyepHOU. Ha pu-
CYHKe 3 HIKe IOKa3aH IPUMEP OPHUTH-
HQIBHOTO U300pakKeHus U ero KapThl IJIy-
OWHBI.

Puc. 3. OpurnHaIbHOE U300pAKEHUE U
ero KapTa IJIyOUHBI.

®opmar 2D+Z sABasgeTcs AaabHEUIINM
Pa3BUTHEM KOHIEMIIUHN IIPEACTABIIEHUS
nHopManuu 00 N300paKeHNU 0 KOMIIO-
HeHTaM. [ITUpOKO U3BECTHO, UTO U B aHAJIO-
TOBOM, U B II(POBOM TeJIEBUAEHUH U300-
pakeHue GOpMUpYeTCs U3 IPKOCTH U JBYX
I[BETOBBIX COCTaBJAOINX. JlobaBieHue
KapThl TJIyOMHBI K 3TUM COCTaBJIAIOIIUM,
XapakTepHu3yolel 00 beMHOCTh N300paske-
HUSA, ABJISETCA BIIOJIHE JIOTUYHBIM Da3BU-
THEM U BIIOJIHE COIJIACYeTCS C HPUHITUIIAMU
COBMECTHUMOCTH.

Unes, yexxarasi B OCHOBE IOCTPOEHUS
KapThl IJIyOMHBI IO CTepeolape, JOCTa-
TOYHO OueBHAHA. /JI KaKJO0U TOYKU Ha
O/IHOM M300pa’KeHUU BBITIOJIHAETCS MOUCK
IMApHOU el TOYKH Ha JPyroM uzobpaske-
HUHU. A TIO TIape COOTBETCTBYIOIINX TOYEK

MOKHO OIIpeZIeJINTh KOOPJIMHATHI UX IPO-
obpa3za B TpexMepHOM IpocTpaHcTBe. Vimes
’)Ke TpexMepHbIe KOOpJIMHATHI IIPoobpasa,
IyOWHA BBIUUCIIAETCS, KaK PACCTOSIHHUE JI0
IUIOCKOCTH KaMepHl.

[TapHyI0 TOUKY HY>KHO UCKATh HA BIIUIIO-
ssapHou yimHuU [8]. COOTBETCTBEHHO, AJIsA
VIPOIIEHU NTOKUCKA, N300pa*KeHNs BBIPAB-
HUBAIOT TaK, YTOOBI BCE AIUIOJISPHBIE JIU-
HUM OBUIM TMapaIeTbHBI CTOPOHAM U300-
pakeHus (0OBIYHO TOPU3OHTAJIBHBL).

Bosiee Toro, n3oOpakeHUs BBIPABHU-
BAIOT TaK, YTOOBI ISl TOYKU C KOOPAWHA-
TaMu (X0, yO) COOTBETCTBYIOIIASA €1 SITUIIO-
JIsIpHAs JINHUA 337]aBajIach YypaBHEHUEM X =
X0, TOT/Ia /I KaXKJ0N TOYKU COOTBETCTBY-
IOIYI0 el mapHyl0 TOYKY HY>KHO HCKAaTh B
TOH JKe CTPOYKe Ha M300paKeHUU CO BTO-
poii kamephl. Takou Ipoliecc BhIpaBHUBA-
HUSA N300pakeHU Ha3bIBAIOT peKTUDUKA-
muei (rectification).

[Tocsie Toro Kak N300pakeHus1 peKTUDU-
[IMPOBAHbBI, BBIMOJHAT IIOUCK COOTBET-
CTByIOIUX map Touek. Hambosee mpocroit
METO/I COCTOUT B CJIEJTYIOIIEM: JJII KXK/I0TO
MTUKCEJIa JIEBOM KAPTUHKH € KOOPAUHATAMU
(x0, yO) BBITIOJIHAETCA IOWCK ITHKCeJIa Ha
MpaBol KapTtuHkKe. [Ipu 3ToM npeamnosiara-
€TCs, UTO IMUKCeJI Ha TIPABOY KapTHHKE J[0JI-
JKeH UMeTh KoopAuHaThI (x0 — d, yo), rae d
— BeJMYMHA HA3bIBaeMas HECOOTBET-
crBue/cmelnenne (disparity). ITouck coot-
BETCTBYIOIIIETO MHKCeJIa BBITIOJIHAETCS IIy-
TE€M BBIUMCJIEHUA MaKCcUMyMa QYHKITUH OT-
KJINKA, B KQUECTBE KOTOPOH MOKET BBICTY-
1aTh, HAIPUMeEp, KOPPEJAIUS OKPECTHO-
cTell nmukcesned. B pesysnbrare mosydyaercs
kapra cmemeHu# (disparity map).

Hwmxe mpepacraByieHa CTepeoaHUMAIUs
IIOBOPOTa CUHTE3UPOBAHHOTO HU300pake-
HUSI TPY30BOTO ABTOMOOWJIS C IIOMOIIBIO
KapThI TJTyOUHBI.



Puc. 4. Ctepeoanumarys noBopoTa CUH-
TEe3UPOBAHHOTO U300paKEHUS
I'PYy30BOT'O aBTOMOOWJIAA C TOMOIIIBIO
KapThI TJTyOUHBI.

Heob6xoarMo OTMETUTD, UTO JaHHBIA Me-
TOJI, IOCTPOEHUS CTEPEON300PAKEHUSI C IT0-
MOIIbIO KapThI TIyOUHBI IIPH HCIIOJIH30Ba-
HHU €T0 Ha aBTOCTEPEOCKOITMYECKOM MOHH-
TOpe IIpeJIOCTaBJisieT OOJIbIlle BO3MOXKHO-
CTEU JIJIA 3PUTEJIA IO CPAaBHEHUIO ¢ OOBIU-
HOU cTepeoaHMMaIlled, Tak Kak HabJIo/a-
TeJIb MOJIyYaeT BO3MOKHOCTh PACCMOTPETH
n3o0pakeHrue OObeKTa IO/ Pa3HBIMH YT-
JIaMH, UCITOJIb3ysl JIOTUKY Ipolieccopa Mo-
HHUTOpA.

5. CocraBHBIE MHOTI'OBHU/IO-
BbI€ Ka/IPbI

ABTOCTEPEOCKOTTYECKUH MOHUTOP
TakKe 00J1aJlaeT BO3MOKHOCTBIO JI€MOH-
cTpanuy 00’beKTa BU3YATU3AINHU C UCIIOIb-
30BaHUEM COCTAaBHOTO KaJipa, COJiepKa-
II[Er0 BHUABI OOBEKTa BU3YATH3AIUU O[]
pasJIMYHBIMUA  yIJIaMH, OOpas3yIUuMH
OIpesie/IeHHBIH ceKTOp 0030pa. OOBIYHO,
3TO JIEBATH BUIOB (pHC. 5).

Puc. 5. CocTaBHOM KaJ[p aBTOCTEPEOCKOITUYECKOTO MOHUTOPA.



IIpu 5TOM 3TH JIEBATH BHAOB 00pPa3yIOT
BoceMmb crepeonap ([1]|2], [2|3], [3]4], ...,
[8]9]), u HabmIo/maTenb MOXKeT 0003peBaTh
TOJIBKO OJTHY M3 CTEPEOIap B 3aBUCHUMOCTH
OT €ro IOJIO}KEHUS B TOM WJIH MHOM YTJIO-
BOM ceKTope HaOsozieHus. Ilepemerniasch
13 CeKTOpa B CEKTOp, HabJIIoaTe b MOJIy-
yaeT 00beMHYI0 HH(pOpMauio 00 00bEKTE,
HCIIOJIb3YsT BCe JIEBSTHh PaKypCOB, TO €CTh,
Kak ObI OTJISAbIBAS OOBEKT BU3YATU3AIIUHU C
Pa3HBIX CTOPOH. 3aMETHUM IPU 5TOM, UTO
(bakTHUECKU MMPOUCXOIUT «00JIET KaMepPhI»
BOKDPYT 00BEKTA, U, CJIEJIOBATEIBHO, TOT JKe
MEeTOJ] YMEHBIIeHUsT HeOOXOIMOro s
BHU3yaJIN3alli MOHOKAJPOB BIIOJIHE IIPH-
MEHHUM.

JleicTBUTEJIBHO, B CJIydyae ¢ BeJTUYNHOU
YIJIOBOI cTepeo0asbl B OAUH IPAyC U C II0-
cJIeIOBaTEJIbHBIM YTJIOM CMEIeHUsT BOKPYT
ocu OZ, MBI TIOJIy4aeM, UTO MEPBBIA Kap
COCTOUT U3 I0CJIE/IOBATEILHOCTHA PAKyPCOB
C IIOCJIEIOBAaTEJIbHBIM H3MEHEHHEM yTJia
obJieTa KaMephI:

2 3
4 5
7 8 9

BTOPOU Kazp Oy/IeT UMEeTh BU/I:

2 3 4
5 6 7
8 9 10

COOTBETCTBEHHO, TpeTUil Kaap Oyzer
MMeTbh BU/JI:

4 5
7
9 10 11

u Tak ganee. IlocieqHuil Kajap, UMero-
I BUJT:

360 1 2
3 4 5
6 7 8

TO3BOJIUT 3aAIUKJIUTh IIOCTIEN0BATEIb-
HOCTh PAKypCOB, M, IMesI BCETO 360 MOHO-
KaJIpOB, MOKHO MOJIYYUTh CKOJIb YTOJITHO
JI0JITO€e BpalleHne 00beKTa BU3yaTu3aI[uu
B MHOTOPaKypCHOM IIp€/ICTaBJIEHUM Ha
9KpaHe aBTOCTEPEOCKOMHUUYECKOTO MOHHU-
TOpa.

Heo6x0o1muMO Tak:ke OTMETHUTh, YTO JIaH-
HBIM BHJI TPEJCTaBJIeHUs] OO0BbEKTa BU3Yya-
JiM3anuu B 0ObeMHOM BH/Ie HAa SKpaHe aB-
TOCTEPEOCKOITMYECKOTO MOHHUTOPa obecIre-
YMBAaeT MaKCUMaJIbHOE KauyecTBO IO CPaB-
HEHHUIO C OOBIYHBIM CTEPEOCKOITUYECKHM
Mpe/icTaBJIeHNEeM U Jake METOJIOM C HC-
I0JIb30BAaHUEM KAapT IJIyOWHBI, ITO3BOJISAS
paccMaTpuBaTh OOBEKT B JIOCTATOYHO IITH-
POKOM CEKTOpe 0030pa.

ITocTpoeHne crepeocaHUMAIUHA € IIOMO-
IO COCTAaBHBIX MHOTOBH/IOBBIX Kaj[pOB
TO3BOJIMJIO JOOUTHCS HA aBTOCTEPEOCKOIIU-
YEeCKOM CTEPEOMOHUTOPE KauecTBa CTEPEO-
KaJIpa, CPAaBHUMOTO C KAQUeCTBOM, ITOJIy4ae-
MBIM Ha KJIaCCUYECKOU MPOEKIIUOHHON
yCTaHOBKe. B cuity aTOT0, MOCTPOEHNE MHO-
TOBU/IOBBIX KQ/IPOB OBLIIO IIPUMEHEHO B II€e-
JIOM psJie BBIYUCIUTEBHBIX TEXHOJIOTHUM
JUIST PA3JIUYHBIX 337la4 MaTeMaTHYECKOTO
MOJIEJTUPOBAHUSI IIPU IIOCTPOEHUU CTe-
peorpe3eHTalluid pe3yJsIbTaToB. IIpuBenem
HIDKE PsJl MPHUMEPOB, HWJUTIOCTPUPYIOIINX
MpUMEHEHUE JITAHHOTO MOAXO0/a.

JIaHHBINI MeTOJT BHU3YaJIHU3aIllMH ObLI
VCHENIHO PeaJin30BaH IIPH MOJIeJTUPOBa-
HUU paboThl y3j1a JomacTed CJIOKHOU
dopMBbl B 3HepreTHuecKOl YyCTaHOBKe [4].
ITocTpoeHne crepecaHUMAIUU SABJISLJIOCH
COCTaBHOM YacCThI0 BBHIUMCIUTEIBHOU TEX-
HOJIOTMH, OpPraHU30BaHHOU B (opme Iie-
IIOYKHU JITOPUTMOB: OT nocrpoeHus CAD-
MOJIEJIA /10 TIPEJICTaBJIEHUS Pe3YJIbTAaTOB
BBIYHCJIEHUHN B PEKUME CTePEOAHUMAIIHH.
OO11elt 11e/IbI0 BBIYUCIUTEIbHON TEXHOJIO-
ruu [4] ObLI0 HAXOKAEeHNEe ONITUMAIbHOU C
TOYKHA 3PEHHs CHJIOBBI XapaKTEPHUCTHK
dopmbI y3s1a JI0TIACTEH.



Puc. 6. MHOTOBH/IOBBIH Ka/Ip, IPECTABIIAIONINN PE3YIbTAThI MOJETUPOBAHUSA y371a
JIoTiacTeil BETPOIHEPTOYCTAHOBKU.

Eme oguH npuMep mpe/icTaBIeH Ha PUCYHKE 7, TAe MoKa3aH Kaap multi-view i ysia jo-
nacrei pyroi (popmsl.

Puc. 7. MHOTOBU/IOBBIH KaIp, TIPEJICTABJIAIONTUN Pe3yIbTaThl MOJAETUPOBAHUSA JPYTOM
¢opmbl y31a jionacTeil BETPOIHEPTOYCTAHOBKH

Ha pucynke 8 mpezcrasiieH kaap «multi-view» J1s1 cTepeoaHuMaIUy IPe/ICTaBIIAIONIEN
pe3yJIbTaThl OOTEKaHUs CBEPX3BYKOBBIM IIOTOKOM KOHYyca IIOJ yrjIoM aTaku. IIpescraBieHO
pacIipe/ieJieHUe JaBjeHus Ha TOBEPXHOCTU KOHYCa ¥ JIMHUU TOKA.




Puc. 8. MHOTOBHOBBIH Ka/IP, IPECTABISIONINHA PE3YIbTaThl MOJETNPOBAHUS O0TeKaHUA
KOHYyCa.

6.IlocTpoenue crepeous3oo-
paKeHuU TeKCTa

IIpu nocTpoeHNU cTepecaHNMAaIU BO3-
HUKAeT JIOCTaTOYHO BaKHAs dYacTHas
CTPpYKTypHasa mnoxazazada. CraHaapTHOe
IIpe/ICTaBJIeHNe HAy4YHOTO JOKJIa/la, Kak
MIPaBUJIO, BKJIIOYAET B ce0s1 HE TOJIHKO BU3Y-
aJIN3aIUIo0 CJI0KHOU TeOMETPUHU WJIH TTOoJIeH
(usnuecKknx BEJMYUH, HO U TMOSICHEHUS,
0OBIYHO TIPE/ICTaBJIsIEMbIE TEKCTOM U (op-
mynamu. Ecim 1 reomerpuii u pusuye-
CKUX BEJIMYUH BOIIPOCHI IIOCTPOEHUS CTe-
peoTpe/icTaBIeHnd pa3paboTaHbl J10CTa-
TOYHO, TO 33/]JaYU IIOCTPOEHHUS CTEPEOOTOO-
pasKeHUU TEKCTOB U POPMYJI C JOCTATOUHOU
BBIPA3UTEIBHOCTHI0 M HEOOXOJMMBIM CTe-
peoadderTom OCTarTCsA OTKPBITHIMU. Bo-
rmpocaM pa3pabOTKH KOHKPETHBIX MPAKTH-
YeCKUX MOJIXOZ0B B 3TOU 00JIACTH TOCBS-
II[EHO JIOBOJILHO MaJIo PaboT. 3/1eCh MOKHO
YIIOMSHYTh TOJIbKO PaboTy [12], omuckIBao-
IIyI0 TIPOBeJieHHOe B AmnoHUU uccienoBa-
HHe BOCIIPUHUMAaEeMOCTH CTepeon300pake-
HUH mIpudTOB HA YKpaHaX CTePEOCKOIye-
CKHX MOOWJIBHBIX yCTpOHcTB. OZHAKO 3TO
HCCIIeIOBAaHNE HOCUIIO OoJiee COTUATbHBIN

XapaKTep, HEXKEeJIM JIaBaJI0 PeIeNnThl I10-
CTPOEHUsI CTEPEON300paKEHUN TEKCTOB U
dopmy.

[TocTpoeHusi crepeon300pakeHU TEK-
CTOB ¥ (DOPMYJI B JaHHOK paboTe IPOBOAH-
JIUCH /1A Kaccudeckoi 3D mpoeKIMoHHOM
CHUCTEMBI, TO €CTh JIJISl YCTAHOBKHU, IIPEII0-
JlaraoIled HCII0JIb30BAHUE OYKOB JIMHEH-
HOU MOJISIpU3aIii. B KauecTBe OCHOBBI I10-
CTPOEHUsI CTepeon300paKeHUs1 ObLaa BbI-
OpaHa JimHeitHas crepeobasa. Takum oOpa-
30M, IIOCTPOEHUE MPEJINOJIarajio Co3aHue
JIEBOTO W MPABOT0 Kajpa JJIs KaXKI0H TeK-
CTOBOM HAJIHCH.

[Ipy 1DOCTpOEHWU OCHOBHOU II€JIBIO
OBLIIO CJIeJIOBaHUE PSAAY JOCTATOYHO IIPO-
CTBIX IIPUHIIMIIOB, MPEATOIATaBIINXCA U3-
HavasjabHO. K 5TUM NPUHIAIIAM OTHOCATCS
CJIeAyIOIIHE:

- Haanuch momkHa OBITH TPEXMEPHOMH,
T.e. UMeTh 00BEM, COTJIACHO BHIBOJIAM pa-
00THI [2], TIe OBLIO YKa3aHO, YTO HAWIYY-
mui crepeodddeKT mosrydaercs i 00b-
eMHBIX (puryp. B cuity aTOoro pekomeHioBa-
JIOCh BCE JIMHUU IIPEJCTABJIATh B 00beMHOM
Buze. CiienoBaTesbHO, JJIsI TIOCTPOEHHUS
Haamnuced U GopMys1 HEOOXOAUMO HCIIOIb-
30BaTh 00beMHBIE MIPUDTHI WIH 3DDEKTHI,
coszaroie oobeM.



- Hagmucu 0/mKHBI Y€TKO YUTATHCH, B
CUJIy Yero peKOMEeHJyeTcs MCII0JIb30BaTh
«CcTporue» Mpu@THI.

- Hapnucu u GopMysbl JOKHBI YETKO
BBIJIeJIATbCA Ha (QoHe Kajpa, CcJe/oBa-
TeJIbHO, (OH HE MOXKET OBbITh CJIUIIKOM SIp-
KUM.

- B crepeoanumanuoHHOM (QuibMe,
IIPEICTABJIAIOIIEM pe3yJIbTaThl HAayYHBIX
rccyIe/JOBAaHUY, OCHOBHBIM fBJISAETCA IIpeJ-
CTaBJIEHHE pe3yJIbTaTOB HCCJIE€IOBAHUM.
[TosicHeHMA B BHUJIe TEKCTOBBIX HAIIHUCEN U
MaTeMaTu4deckux ¢GopMyJI UTPAIOT BTOPUY-
Hy10 poJib. [ToaTOMy Kajip, copep:Kaliui co-
IIPOBOAIUTEIBHYI0 MH(MOpPMALUI0 B BUJE
Ha/inucen 1 PopMyJ, He T0JKEH OBITh ApUe
KaJ[pOB, HECYIIUX OCHOBHYIO HHGOpMa-
ITUIO.

I moCTpOeHMs TEeCTOBBIX BAapUAHTOB
HAJIIICEH TMOAXOAUT JII00as IMporpaMma,
obyazamomas  JO0CTaTOYHBIM  HabopoMm
BCTPOEHHBIX MIPUPTOB, a TaKKe ITUPOKUM
JIaria30HOM ONNUM U ciendddeKToB, M03-
BOJIIIOIINX  Oo0ecrieunTh  O0O'BEMHOCTD
HA/ITIUCEN U TPOBE/IEHUE JIENCTBUY C HUMU.

Jlns1 Bapuaruu crepeo6asbl HCIIOJIH30BA-
JIach CeTKAa, KOTOpas MO3BOJIsJIA PETyIUPO-
BaTh PACCTOsTHUE CABUTA I10 cTepeobase A1
OpraHU3aIiH JIEBOTO U IIPABOTO Kajpa.

[Tomo6HBIN TTO/IXO, IO3BOJIMII TPOBECTH
pAA  9KCIIEPUMEHTOB IO IOCTPOEHUIO
HanOoJiee MOAXOMAAINX KaJ[pOB C TEKCTO-
BBIMU HAAIUCIMU U popmynaMu. beLio mo-
CTPOEHO OKOJIO 200 BAPUAHTOB Pa3JIMYHbBIX
npezicTaBjeHul Hajnuced u bopmys, rae
BapbUPOBAINCH PA3JIMUHbIE TapAMeTPHI.

HexoTopble U3 MOCTPOEHHBIX BADUAHTOB
IIpe/ICTaBJIEHbl HA pUCYHKax Hike. Ha pu-
CYHKax Q TpeJICTaBJIeH BApUAHT IIOCTPOe-
HUS HAQAIUCH C IOMOIIbI0 pesbedHOro
mpudra Arial Black ¢ moBoporom Bceit
Ha/inucu. PUCYHOK 10 mpefcTaBiseT aHa-
JIOTUYHOE TOCTPOEHHE C MOMOIIBIO PeJlb-
epuHoro mpudra Cambria ¢ moBopoTOM
Bcell Haznucuy. JIeBbIl U MpaBbId KaJphl OT-
MeueHbl Ha PHUCYHKAaX HIXKe COOTBET-
crBeHHO OykBamu “L” u “R”.

PEZVIETATE! 0

VGAENUROBAHUR

PESVIETATE! e

MAZENVRPCBAHUA
BRAWARILIEVCH
YCTAHQEKU

BRAWARKILIEUCHA
YCTAHQEKU

Puc. 9. [Ipumep nocTpoeHusa HAAIUCU
Ha OCHOBe pesibedHoro mpudTa Arial
Black c moBopoTroM HajmucH.

MONENHPOBAHHA = MOAENHPOBAHHSA
BPAIAIIERICY = BPANAIOMERCH
YCTAHOBKH YCTAHOBKH

Puc. 10. IIpumep nocrpoeHusa HaAIUCU
Ha ocHOBe pesrbedHoro mpudra Cambria c
IIOBOPOTOM HaJIIKCH.

JI71s1 OOJIBIITMHCTBA TECTOBBIX HAJIITHCEH
MIPOBOAWJIACH BapUaIlUA CABUTA IO CTEpe-
obaze. OOIIass MeTOAUKA IOCTPOEHUs Te-
CTOBOTO CTepeon300pasKeHUs JIJIsT BRIOpaH-
HOU HA/ITFICH MOXKET OBIThH OIMCaHa CJIeJTy-
IOITUM 00pa3oMm:

- BBIOOP OCHOBHOTO IIPpU(PTA;

- BBIOOD 1Beta mpudTa u HoHa;

- BBIOOP CTeNeHU pesibe(HOCTH;

- BBIOOP MOBOPOTA HA/IIIUCH IEJTUKOM.

Jlasiee u3 co3aHHBIX 00Pa3IOB OTOMUpaA-
JIUCh T€, YTO B HAMOOJIBIIIEH CTEIEHU COOT-
BETCTBOBAJIM IPUHITUIIAM, U3JI0KEHHBIM B
Hayasie pasjesa. [[yist otobpaHHBIX 00pas-
IIOB IIPOBO/INJIOCH HCCIIEIOBAHIE BapUALIUU
[0 PACCTOSTHUIO CJIBUTA IO CETKE, TO €CTh,
1o JUHEHHOUW crepeobasze. ObOpasmpl cre-
PEOKaIPOB IIPOBEPSIINCh HA CTEpeoycTa-
HOBKE C IIeJIBIO OIleHKU cTepeodddeKTa.

Crnenyer 3aMeTHTh, YTO B CHJIy OTCYT-
CTBUsI BOBMOKHOCTH OPTaHU3AI[UH ITOJTHO-
IIEHHOU YKCIIEPTHOU OLIEHKH, OTOOP TECTO-
BBIX BADHUAHTOB ITPOXO/IJI HA OCHOBE U3HA-
YaJIbHO BBIOPAHHBIX IPUHITUIIOB B OLIEHKU
3PUTETHHOTO BOCIIPHUATUSA YAAJIEHHOCTH Te-
CTOBOM HaAIUCH OT IUIOCKOCTH 3KpaHa.
[Ipu ciBUTE TECTOBOM HAAIIUCH HA 3.5 JieJie-
HUS CETKU BIIPABO U BJIEBO 3PUTEH, HAXO-
JISIIIAECS B 4-X METPax OT 3KpaHa, BOCIPHU-
HUMAaJIN HAJITUCh, KaK YAAJIEHHYIO OT IJIOC-
KOCTH 9KpaHa NMPUOJIU3UTETHFHO HA 1 METP,
YTO OBLJIO MPU3HAHO JIOCTATOYHBIM.



B utore O6b110 perieHo, yTo HanboJIee orI-
TUMAaJIbHBIM  CIIOCOOOM  IIPE/ICTaBJIEHUSA
Ha/ITIUCEN SIBJIsIeTCS MpeJicTaBIeHre Ha OC-
HOBe pestbedHOTO mpudTa Arial Narrow Ha
cBetsioM (OHE, 3aTEHEHHOM B HI)KHEU ya-
ctu, 0e3 moBopora HaamucH. IIpumep Ta-
KOTO TIIPeJICTaBJIeHUs] HAJIIUCUA IIPUBENEH
Ha PUCYHKE 11.

PE3YNLTATDI
MOJIENMMPOBAHUA

BPALLJAIOLLEHCS
YCTAHOBKM

Puc. 11. IlocTpoeHue HaamuWcu Ha OC-
HOBe pesbedHOoro mpudra Arial Narrow c
II0BOPOTOM HAJIINCHU HA MEHBIINUH YTOJI.

Pe3ysbTaThl 5KCIIEPUMEHTOB  HAIILIN
IIpaKTU4eckoe InpuMmeHenue. IIpu paspa-
00TKe BRIYUCIUTETHLHON TEXHOJIOTHH, 00ec-
IeYNBAIOINIEN TOCTPOEHUE ONTUMAIBLHOU C
TOYKU 3PEHUSI CUJIOBBIX HATPYy30K (POPMBI
y3J1a JjionacTeil SHEPrOyCTaHOBOK [4,9,10]
MIPE/IIOJIaTJICS TIOJHBINA ITUKJI MOJIETHPO-
BaHUS DHEPrOyCTAHOBKU OT TOCTPOEHHUSA
ucxonHon CAD mozaenu 70 OopraHu3aluu
BU3YQJIbHOTO TIPEJCTABIEHUS PE3YJIHTAaTOB
B cCTepeopekuMe. Pe3ynbTaThl BSKCIIEPU-
MEHTOB OBLITH UCIIOJIb30BAHBI IIPU ITOCTPOE-
HUU cTepeodWIBMOB B pa3pabaTbiBaeMOu
BBIUMCJIUTEJIBHOM TexHosoruu [9]. Bce
TUTPHI, HAANCHU U GOPMYJIbI B JAHHOM CTe-
peodubMe OBLIA BBITIOJIHEHBI HA OCHOBE
SKCIEPUMEHTOB 10  IPEACTaBJIEHUIO
Haanuced U (opmyJi, NpPeACTaBJIEHHBIX B
HacTrosIel pabore. Bepcus crepeoduibma
JIOCTYITHA TIO CChUIKE [9] U MOXKeT OBITh
IIPOCMOTpeHA Ha Ki1accuyeckoil 3D mpoek-
I[UOHHON CTepeoyCTaHOBKE ITIACCUBHOTO
THUIIA C OYKAMHU JINHEHHOU MOJISIPU3AIUH.

7. JaKJII0UYEHHEe

JlanHas paboTa mmpeicTaBiIseT 4acTh pe-
3yJIbTATOB OOIIEr0 MpOeKTa OpTaHU3aAI[UN
CTEPEOAHUMUPOBAHHOTO  IPEJCTaBIEHUS
pPe3yIbTaTOB YHCJIEHHOTO MOZEIMPOBAHHUSA

3a71la4 MaTeMaTuueckou ¢pusuku. Peanuza-
IUd MOZOOHBIX aHUMAaIUU ABJIAETCA 3a-
KJIIOUUTEbHBIM 3TAllOM BBIYUCIUTEIHHOU
TEXHOJIOTUU TOJIyYEeHUs U IPeJICTaBIEHUA
pe3yJIbTaTOB MOJEJIMPOBAHUA  CJIOMKHBIX
(pu3myecKux IPOIECCOB W PabOTHI CIIOK-
HBIX TEXHUYECKHX YCTAaHOBOK. IIpexacras-
JIEHBI pe3yJIbTaThl aHUMAIIUH U1 KJIACCH-
YEeCKOHN JIBYXITPOEKTOPHOU ITPOEKITMOHHOU
YCTAHOBKHU U JJIs aBTOCTEPEOCKOIINYECKUX
MOHHUTOPOB. B mociieHeM cirydae HCIOJb-
30BAJINCh TaKH€ METO/IbI, KaK IMOCTPOEHUE
KapT IJIyOMHBI ¥ MHOTOBHUJIOBBIX KaJ[pOB.
Taxk>ke pe/icTaBJIEH OIBIT IOCTPOEHUS TEK-
CTOBOM MH(pOpPMaLU, a UMEHHO, TEKCTOB U
dopmys, B cTepeornpe3eHTAIIUAX JJI CTe-
PE0yCTaHOBKH KJIACCUYECKOTO THIIA.

8. biarogapHocru

JlanHass paboTa BBINOJIHEHA IPU IOJ-
nep:xxke Poccuiickoro donza ¢ysaamen-
TaJIBHBIX HCCIEAOBaHUI (IIPOEKTHl 16-01-

00553a 1 17-01-00444a).
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