MOCKOBCKII ®U3NKO-TEXHUYECKUII MHCTUTYT
(TOCYJIAPCTBEHHBII YHUBEPCUTET)

®AKVYJIBTET OBIIIEN 1 IIPUKJIAJTHOM ®N3UKU
KA®EIPA CUCTEMHOI MHTEIPAIINU I MEHE/IZKMEHTA

Ha mpaBax pykomnucu

Hannmmaesa [Tommaa [leTposna

Pazpaborka TexHoJ0rumn
BUPTYaJbHOI'O IIOBECTBOBAHUS JId

WMHHOBAIIMOHHBIX 00pa30BaTEJIbHBIX MPUJIOYKEHUA

Marucrepckas aucceprannsd

Hayunbrit pykoBouTes b

n.d.-m.H., npodeccop C. B. Kiinmenko

Mocksa 2008



I'maBa 1

30pannble TeXHTYEeCKIEe PellleHns

1.1 Cucrema BupTyaJabHoro okpyxkenaus VEonPC

[Ipunoxenne «BupTyaabHble YPOKI U3 KOCMOCay TPeTHA3HAYCHO JIJ1sT UCTIOJIB30-
BaHWUS B yIeOHBIX Kiaccax. [ToaTomy nyzkHa Hejioporas ycranoska BO, KoTopyto
MOKHO HCIOJIB30BATH JIJisl JEMOHCTPAIIN JIOCTATOYHO OOJIBINOf ayauropun (mo-
psiyika 20 TeIoBeK ).

HanboJtee moxoaAImM BapUAHTOM SIBJISIETCS CUCTEMa BUPTYAJILHOTO OKPY2Ke-
anst VEonPC [?,7)?7, 7], paspaboratas B paMKax COBMECTHOTO mpoekTa PpayH-
rodeposckoro nuctutyTa Megnakommyrukanuii (IMK, r. Cankr-Asrycrus, [ep-
manust) u Uactutyra busnko-reXHnaeckoit mnHGOPMATHKH.

[To cpasuenmio ¢ 3apybexkubivu anasoramu (CyberStage, iICONE, Responsive
Workbench, Teleport) cucrema VEonPC obrasaer 1ocTaToqHO HEBBICOKOiT CTO-
FMOCTBIO U JIOCTYIIHA 110 TieHe oredecTBeHnbiM BY3am u mkosam |7, 7, ?]. Crn-
YKEHIE CTOMMOCTHU OBLIO JIOCTUTHYTO 3a& CUET TPUMEHEHUS OOIIEOCTYITHBIX Bbl-
COKOIIPOM3BO/IUTE/ILHBIX KOMIILIOTEPOB 1 UCIOJIB30BaHUsT CBOOOIHO PaCIpoCTpa-
HSIEMOT'O IIPOrPAMMHOTO 0OeCIIeIeHMS.

Tunuuneiit BapuanT ucnosibzyemoit criennasincramu UOTHU B nacrosiee Bpe-
mst (2008 1.) cuctembl VEonPC Brimto9aeT npoeKkuoHnyo mojicucreMy, rpadmae-
CKYIO CTAHIINIO, ay/IMOCUCTEMY, CIIEINATI3NPOBAHHOE ITPOrPAMMHOEe 0becIieueHue.

B npoeKnmnoHHO MoJICUCTEME UCIIOJIB3YETC MpsMast MPOEKIA N300pazkKeHust
U [acCUBHAsl CXeMa pasjiesieHnsi n300parkeHnit Ha OCHOBE JIMHEHHOM IoJIstpu3a-

oUun: IBa H306pa)K€HI/IH OJJHOBPEMEHHO BBIBOIATCA Ha 3KPaH U CEIIapUPYIOTCA



3a CYeT JIMHEHHON moJsipu3annn cBeta. Takasi TeXHOJIOTHSI SIBJISIeTCsT Hanboiee
OJIXOJIAIIEH JIJIsT YCTAHOBOK, PACCUMTAHHBIX Ha OOJIBINOE UHUCIO 3pUTEIE, I10-
CKOJIBKY B HEll UCIIOJIB3YIOTCS HEJIOPOrue OUYKH, He HYXKJIAIOINecss B NCTOTHHUKE
nuTaHus U cuuxporusanun. VMeHHo Tak yeTpoeHa cucreMa co3gaHus crepeodd-
bexTa st 3puTesieit Hanboiee PACIPOCTPAHEHHON MEXK/IyHAPOJ/IHON CeTU KIHO-
teatpoB IMAX [?|. [IpoekironHast mojicucreMa BKIIOIAET:
— JIBa, LCD-nipoexkTopa, obsagatoniux ceerumoctbio He Meree 4000 ANSI ito-
MeH, CHAOYKEHHBIX IOJIPU3AIMOHHBIMI (DUJIBTPAMU ¥ YCTAHOBJIEHHBIX HA

IOCTHPOBOYHOI IL1aTdOpPME.

— CrenuaJibHbII 9KpaH, 00/1aJaloMui MUHIMAILHBIME J1E0JISIPI3AINOH HBIMI
coiicTBamu (silver screen). Pasmep sxpaHa MOKeT BapbUpOBATHCA (darie

BCEro UCIOJIB3YIOTCSA 9KpaHbl pasMepa 2.8 X 2.1 M — 3.2 X 2.8 M)

— Kowmiutekt IIOJIAPU3alMOHHBIX OYKOB.

B kauecTBe rpadudecKoil CTaHIIMI UCITOJIb3YETCsI O0IIEI0CTYIIHbBIN BHICOKOIIPO-
N3BOINTEJILHBIN ITePCOHAJIBHBIIT KOMIIBIOTED C BUICOKAPTONl — OJIHOIl M3 HOBEI-
mx mogeneit NVIDIA Quadro FX [?]. Kak ycrpoiictBa BBOJA mHMDOPMAImT
MOTYT HPUMEHSIThCA PA3JIMUHbIe MAHUITYJIATOPBI. AynocrcremMa MoI0MPaeTCs B
3aBUCUMOCTU OT TIOTPEOHOCTEl 3aKa3InKa.

C cucremoit VEonPC nocrasiisiercs ciiejiytoniee mporpaMMHOe o0ecIiedeHue:

— oneparonnas cucrema GNU /Linux;

— cucremMa BUPTYaJbHON peasbHOcTH Avango (m. 77).

B kavecTBe ajibTepHATUBHOIO BApUAHTA (B TOM YUCIE, JIJIs TPEHUPOBKU KOCMO-
HABTOB) I TIPE/[yCMAaTPUBA0 BO3MOXKHOCTH UCIIOJIb30BAHMUSI IIIJIEMOB BUPTYAJILHOI
peasbraoctu (head-mounted display — HMD) st o6ydennst ogHoro ydenuka, a
B JlaJIbHENIIeM ¥ TPYIIbl YIeHUKOB B CHCTEME DACIPEeeIeHHOIO BUPTYAJIbHO-
ro okpyzxenns. B Poccuu pemenusi B obsiactu nmopraruBHbix yerpoiicts BO u
AR mnpejyiaraer KomnaHusi «JeKTpo-onTndeckue cucrembli» |?]. Takoe perie-
Hie Gyner obecriednBaTh GOJIBINYIO CTENeHb MOIPY’KEeHUsT B BUPTYATbHBIN MUD,
TOJTHOCTBIO GJIOKUPYsT BOCIPUSATHE PEATHHOTO, OJHAKO OHO TAKYKE OTIMIACTCS

CYIIECTBEHHO 00Jiee BHICOKON CTOUMOCTDIO.



1.2 JlemMOHCTpaIMOHHOE MPUJIOXKEHTE

Ha 6aze paspaboraHHOil TexXHOJIOrUKM ObLIO CO3/IaHO JEeMOHCTPAIMOHHOE TPIIO-
JKeHIe — MPOOHBIN YPOK U3 KOCMOCA. Y POK IIPOBOJINTCA Ha BUPTYaJIbHOI opOuTe
craniun «Mup». YIeHUKH MOT'YT Hac/JIaJIUThCs BUJIOM 3€MJIN U3 KOCMOCa, I10-
CMOTpPETh Ha cTaHuioo «Mwup» Ha opbuTe M y3HATh MHOIO MHTEpecHOTO. BupTy-
AJIbHBII YIUTE/Ib BEJIET YPOK U OTBEYaeT Ha, BOIPOCHI.

BbL1o cMmojiesiupoBaHo JBrxKeHnn craHiun «Mup» 1mo opbure, a TakxKe Bpa-
[enne 3eMJIn.

[Tocko/IbKY XapaKTepHbIE PACCTOSTHUST OTJINYAIOTCA HA MHOTO TIOPSIJIKOB (pa-
muyc 3emsinm — 6400 kM, BeicoTa opouThl — 390 KM, pasmep cranmun — 30 M),
a craniust «Mup» MoCTOSIHHO IepeMeInaeTcs 1 3eMJIsl BPAIlaeTCs, CTaHIapTHbIE
METOJIbI HABUTAIINN HE MOJIXOAUT (II0Jb30BATEb, YIAJIUBIINCH OT CTAHIUH, Y7Ke
HE CMOKET HaliTH ee B BUPTYAJIbHOM MPOCTPAHCTBE).

bt pazpaboTan crenmuabHbIN METO/ HAaBUTAIUN, KOTOPbIN MO3BOISET OJb-
30BATEI0 KaK YJIAJIATbCA OT CTAHIUM, TaK U BHOBb IPUOIIKATHCA K HEll, He
Tepsisi ee, a TaKyKe M3MEHSTH pakypc od3opa. Hampumep, ecim yaeHUK 3aX0Tel
IIOCMOTPETb Ha 3eMJIIO IEJIMKOM, OH 3aTeM CMOXKeT BHOBbL HPUOJIM3UTH «Mup»
1 paccMoTpeThb ero. ITomMumo 3Toro HalpapjeHue HaOJIIOIEHUS IIOBOpaINBaET-
cd B COOTBETCBHUU C BpallleHUEM CTAHINH 110 OpOUTe, T.e. TMOJIL30BATETb MOXKET

HACJIayKIAThCs [I0JIeTOM HaJl 3emjieil 6e3 KaKuX-JIu00 JOIMOJIHATEIbHBIX YCIIII.



