201800533 Al

(19) EBpa3unckoe @) 201800533 13 A1l
naTeHTHoOe
Be4gOMCTBO
(120 OMUCAHUE U30BPETEHUS K EBPASUICKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. HO04N 13/00 (2018.01)
2020.03.31
(22) [ata nonaum 3aaBku
2018.10.24
(54) CHOCOb PEKOHCTPYKIUHU 3D MOJEJMN CTATUYHOT'O OBBEKTA U
YCTPOICTBO /151 ETO PEATTU3ALIUU
(31) 2018132707 (72) Waobperatens:
(32) 2018.09.14 Bukyiaos Esrennii Uropesuu, [TeHkpar
(33) RU Huxodaii Astekcanaposud, CMHPHOB
(71) 3assurens: Muxauia Hukonaesny, Tepexos
OBIIECTBO C OTPAHUYEHHOM Anpapeii HuxonaeBuy, I'yibBaHcKuii
OTBETCTBEHHOCTBIO "HAYYHO- BsiuecsiaB BukropoBuy, Hememen
MCCJIEIOBATEJIBCKUIA Mapar Xanuvosnu (RU)
HNEHTP UTHOOPMALMOHHBIX
TEXHOJIOTHM CII6I'Y" (00O "UT
LEHTP CII6C'Y") (RU)
(57) M3zoOperenne OTHOCHTCS K OONACTH PEKOHCTPYKIMH SIEKTPOHHOH 3D MoJenu CTaTHYHOTO 0ObeKTa,

B YAaCTHOCTH K PEKOHCTPYKIHHU TPEXMEPHOH (OPMBI MOBEPXHOCTH M COMOCTABICHUH €H HMCXOIHBIX
N300paXKeHHsT PEKOHCTPYHUPYEMOro OOBEKTa M MOXKET OBITh HCIIOIBb30BAaHO B PAa3HBIX OTPACIX
MIPOMBIIIJICHHOCTH, B TOM 4HCJ€E Je(PEKTOCKOINH, CTPOUTEIHCTBE, MOHUTOPUHIE (OPM KOHCTPYKIIHH,
a TaKke B MEAMIMHE, apXeoJOTHH, MIPOBOM M KHHOMHAYCTpHUsX. M300peTeHHs HampaBlIeHO Ha
3D peKOHCTPYKLIHIO CTAaTHYHOTO OOBEKTa C MOMOUIBI0 MOJSIPU3ANMOHHBIX CTEPEOH300paKeHHIH,
YTO JIOCTUTAeTCsl CHEMKOH, KOTOpas MPOM3BOJWUTCS CTEPEOKaMepod C CHHXPOHH3HPOBAaHHBIMH
MOJIApU3allUOHHBIMHA q)HJ]I)TpaMl/I, OIMPCACTICHUEM HOHHpI/BaHlfIOHHOﬁ CTCPCOKAPTHL FJ'lyGI/IHbI CTaTU4YHOT'O
o0BbeKTa M HOJSPH3ALMOHHON KapThl HOpMallell ¢ YTOYHEHHEM YyIIOB (HMIBTPALMH MOJIPU30BAaHHOTO
CBETa, a TAK)KE MHOTOPaKyPCHOH ChEMKH, C TOMOIIIBIO KOTOPOH co3aeTrcs 3-MepHasi hopMa IIOBEpXHOCTH
00bEKTa, TEKCTYPHUPYETCS YCPEIHCHHBIM HM300pakeHHEM IO KapTaM MHHUMAJIbHOW W MaKCHMAaJlbHOU
WHTEHCUBHOCTH M, TAKUM 00pa3oM, onpexaensercs 3D Momens cTaTHIHOTro 00beKTa.
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MIIK: H04N13/00; HO4N 13/02

Cnoco6 pexoncrpyknuu 3D Moaenn craTHYHOro 00beKTa
H YCTPOHCTBO JJIl €ro peajH3aluu

HN306peTeHre OTHOCHTCA K 0OONAcTH pPEKOHCTPYKUHM dJIeKTpoHHOH 3D Monenu
CTaTHYHOrO OOBEKTa, B YAaCTHOCTH, K PEKOHCTPYKIHH TPEXMEPHOH (POpMBI
NOBEPXHOCTH M CONOCTABJIEHHH €M MCXOMHBIX H300paX€HUS PEKOHCTPYHPYEMOTO
00beKTa H MOXeT GBITh HCIIOJb30BAaHO B Pa3HBIX OTPACIAX IPOMBIILUIEHHOCTH, B TOM
qucie, AedEeKTOCKOMNH, CTPOUTENLCTBE, MOHHTOPHHTE (bopM KOHCTPYKLWMH, a TaKxKe B
MEIULMHE, apXEOIOTHH, HTPOBOH M KUHOUHIYCTPHAX.

M3Becten cnoco6 [1] mnsa pexoHCTpykuuu (OPMBI MOBEPXHOCTH CTATHYHOIO
o0beKkTa IO ero H300paeHHsM CHATBIX C HECKONBKUMH YIIaMH (HIbTpaluH
HOJAPHU3AIMOHHOIO (GHUIBTPA, B KOTOPOM BOCCTaHOEJEHHE (POPMBI IOBEPXHOCTH
BKIIOYAaeT B ce0s JTanm MOJNyYeHHs KapThl HopManed u 3-X MepHo#i (opMbl
NOBEPXHOCTH OOBEKTa, HMEIOIIET0 OTPAKAIOMIYI0 METAIHYECKYIO OBEPXHOCTD.
Onnako  HM3BECTHBIM cHoco0 SBJISETCS HETOYHBIM HpPH BOCIPOM3BEAEHHH (OPMEI
nosepxHocTd 3D Mogpenun cratHuHoro o0bekTa 3a CYeT TOrO, 4YTO IIpH
BOCIIPOM3BECHHH PEKOHCTPYHPYEMOro o0OBeKTa OpHEeHTalUs ero IIOBEPXHOCTH
OMNpPENENIEeTCs] HEOTHO3HAYHO C y4€TOM CYIIECTBYIOUIMX npobnem [lu
HEOAHO3HAYHOCTH BBIYHCIICHHS HOpMAJiei, HeTquoc'm BBIYHMCJIEHHS HOpMalld it
(GpOHTO-IapallIeNbHEIX ~ [TOBEPXHOCTEH, BOMOXHOCTH MONYyYEHHS  TOJBKO
OTHOCHUTENBHOH 3-X MepHOH (OpMBI IOBEPXHOCTH, M HE IIO3BOJISET IOIYYHTH
MHOropakypcHyio 3D pexoHcrpykimio. Tak ke 3ToT .cnocoﬁ HMEET OrpaHHYCHHE B
NPUMEHEHHH, TaK KaK OH pacCUMTaH TOJNBKO Ha aHAIN3 CTAaTHYHBIX OOBEKTOB C
OTpaXkarolleH MOBEPXHOCTHIO.

Mspecten cmoco6 [2] mna pexoHctpykuuu 3D MOBEPXHOCTH C  IIOMOIIBIO
H300paXKeHMi, 10 KOTOPHIM aHAIH3UPYETCS 4YacTh IOBEPXHOCTH, MNOMIEKAIIEH

BOCCTaHOBJIEHHIO. B u3BecTHOM cmocobe ¢popMa NMOBEpXHOCTH CTATHYHOrO OOBEKTA
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PEKOHCTPYHMPYETCS 10 IOJISAPU3ALHOHHBIM H300paXKEHHSIM U 110 H300pakeHHUAM TEHEH,
BO3HHKAIOIIMX IIPH €ro OCBEIECHMH IOJ Pa3JMYHBIMH YIJIaM INPH HCIOJb30BAHHH
BOCCTAHOBJICHHS IMOBEPXHOCTH H300paX€HHS IO TOJNAPU3ALMH, TIA€ H3MEPEHHBIE
3HaYeHHUs MOTYT ObITh OOBENMHEHHI APYr C JPYIOM B KOHTEKCTE MHHHMH3HPYEMOMN
¢yuxnpm omubku. OmHako AaHHBIA CIOCOG BOCHPOM3BONMT HE TOYHYIO (OpMY
noepxHoctd 3D Mozenm CTaTHYHOTO OOBeKTa 3a CYeT TOro, 4YTO IIPH
BOCIIPOM3BEACHHH PEKOHCTPYHPYEMOTO OOBEKTa OpHEHTAUUS €ro IIOBEPXHOCTH
ONPENESCTCS HEOTHO3HAYHO C Y4YéTOM CYIIECTBYIOIIHMX npobnem Ilu
HEOQHO3HAYHOCTH BBIYMCIICHHS HOpMaiel, a Takxke peQpakiHOHHOM HETOYHOCTH
BBIYHCIICHUS 3€HHTHOIO YIja BCJICACTBHE HEH3BECTHOIO HHAEKca pedpakiuuu
NOBEPXHOCTH, HETOYHOCTH BBIYHCICHHS HOPMaIM Ui  (POHTO-NapaIenbHbIX
MOBEPXHOCTEH, pasphlBOB B KapTe IIIyOHHEL, 9T0 He MO3BONSAET HOJIy4aTh
MHOTOpakypcHy1o 3D peKOHCTPYKIHIO, H 3TO CyXaeT Kak cdepy NPUMEHEHHUS, TaK M
Ka4ecTBO peKOHCTpYyKiMH 3D moneneit. KpoMe Toro, H3BeCTHbIH Crioco6 OrpaHHYHBaET
chepy CBOEro npUMEHEHHWS 3a CYET HCIONB30BAHUA aKTHBHOIO MeToda
PEKOHCTPYKLIMM, KOTOpBIH  TpeOyeT  NpOBENCHHE CHEMKH HCKIIOYHUTEIBHO C
HCIIOJIb30BaHUEM KOHTPOJIMPYEMOTO OCBEIICHHS, YTO obecreunBaeTcs OGoJee
CJIOXKHBIM KOHCTPYKTHBHBIM YCTPOMCTBOM 3a CYET HEOOXOAUMOCTH KOHTPOIMPYEMOrO
OCBEILEHHUS B 3aBUCHMMOCTH OT 3-X MepHOH (pOpMBI peKOHCTpYHpYeMOi MOBEPXHOCTH
CTaTHYHOTO OOBEKTa.

Ussecren cmoco6 [3] pexoHcTpykumun 3D ¢opMel 06BEKTa € OMOIIBIO
u3o0paxeHudi 06BeKTa, Ha KOTODBIM MPOEUUPYIOTCS KOAMPOBAHHBIE CBETOBHIC
wabnonsl. OmHako M3BECTHBIM cmoco0 ofecneuMBacT HHU3KOE pa3pelleHHe
PEKOHCTPYKIMH 3-X MEpHOH (OpMBI TOBEPXHOCTH, TaK KaK OHAa  3aBHCHT OT
pa3spelllecHHsT HMCIONB3YEMOro YCTpPOHCTBA IpPOELUpOBaHHsA C Gojee HHU3KUM
Pa3speIICHHEM OTHOCHTENIBHO KaMepHl 3TOro ycrpoicTBa. Takke, H3BECTHBIH CIIoco6
SBISIETCSL CNOXHBIM M JOPOTMM B peald3alliM, IIOCKOJBKY TpeOyeT Haluuus
JOTIOJTHUTENLHOTO 000PYOBaHMS IS IPOCIUPOBAHKS CBETOBOrO MabIoHa Ha 0OBEKT.
Kpome Toro, nammeii croco6 mMeeT OrpaHHYeHHOE NPHMEHEHHE, TaK Kak Tpebyer
CIEUHAIBHOIO OCBELIEHMS YCTPOHCTBOM MIPOELHPOBAHHS.

HauGonee OmM3kuM TEXHHYECKMM pEIUEHHEM K 3asBICHHOMY H300pETECHHIO
ABIAeTCS Croco6 [4], MpUHATEIE B KadeCcTBE IIPOTOTHNA, KOTOPBIA COCTOHT B
PEKOHCTPYKIIMM TPEXMEPHOH (OpPMEI TOBEPXHOCTH OOBEKTA, 3aKIIOYAIOIIMiicS B

MOJIy4eHMH YTOYHEHHOM M JOTOJNHEHHOM KapThl IMyGMHEI CTaTMYHOTO OOBEKTa



nociepyome# ero 3-x MepHo#H (GopMBI ¢ TOMOHIBIO KapTel [INIyOMHBI H
MOJISPU3ALHOHHBIX H300pakeHH 0OBEKTA.

HenocraTkoM H3BECTHOTO crnocoba, MPHHATOIO B KaueCTBE NPOTOTHIIA, SBISAETCH
OTHOCHTENBHO HH3Kasi TOYHOCTh PEKOHCTPYKIMH CTaTHYHOTO OOBEKTa 3a CYET TOro,
9r0 Kapra DIyOHWHBI, IIONyYeHHas OT CTEpEOKaMephl, HMEET OrPaHHYECHHYIO
uHpopManmMio O 3-X MepHO#t GopMe MOBEPXHOCTH CTATHYHOrO OOBEKTA, a TaKKe
Heu30eXXHBIX OMMOOK MpU W3MEpeHHH YTIIOB (QHIBTPALIAU IMOJIIPU30BAHHOIO CBETA.
Kpome TOro, M3BeCTHBIH CrIOCOO MMeEET MEHBUIYI0O HH(POPMATHBHOCTH BCIICACTBHE
OrpaHHYEHHOCTH OJHOPAaKypCHOM CBEMKH W, KaK CIEACTBHE, IOJIyu€eHHE MEHee
Ka4eCTBEHHOH IO BU3yayin3auuu uckoMoit 3D Mozaenu craTudHOro oObeKTa.

Hambonee 6mu3kum ycrpoiictBoM [4] M peanusauuu crocoda 1o COBOKYITHOCTH
IIPU3HAKOB C 3asiBiseMOi rpynmoii u3oOpereHus (cmocoba U YCTpOHCTBa) ABISETCA
NPUHATOE B KauecTBe NPOTOTHIIA YCTPOMCTBO, MCHONB3YyIOIIEee CEHCOp IMyOHHBI Uit
CO3JaHUA NEpBOHAYAIBHON KapThl IIyOMHBI O0O0BEKTa, KaMmep I IOJyYCHHS
HOJISIPH3aLIMOHHBIX H300paXKeHUH U BEIYHUCIUTENILHOTO YCTPOHCTRA.

HenmocratkoM 3TOro ycTpoiicTBa SBJISETCS OTPaHHMYEHHOCTb IOMYYEHHS KapThl
riIyOHHBI IO CTEpeOKaMepe 3a CYeT KOHCTPYKTHBHOTO PACIIONIONKEHHS HMEIOIUXCS B
HEM KaMmep, 4TO BjieueT 3a co0oi MHPOpPMAIMOHHbIE OMMOKH IPH TONYYEHHH KapThl
rIyOMHBI ¢ TIOMOLIBIO TPHAHTYJSIMH IO J[ABYM MOJAPH3aIHMOHHBIM KaMepam,
YCTaHOBJICHHBIM IIOJ HEHYJIEBBHIM YIJIOM IpPYT K JAPYrY, NIOCKOJBKY IpPH TaKOM
pacnosoXeHUH KaMep HOJISPU3AlHOHHEIE (PUIBTPHI CYIIECTBEHHO M3MEHSIOT BUAUMOE
u300pakeHHe CTaTHYHOrO OOBEKTa 10 pa3HOMY U Kaxnoi u3 kamep. Kpome Toro,
YCIIOXHAET YCTpPOMCTBO M  yBEIMYMBAeT OMMOKY HalM4yhHe Yy KaXIoH H3 KaMep
HE3aBUCHUMOTO TOJIIPU3AHOHHOrO PHUNBTpa.

TexnudyeckuM pe3ynbTaTOM 3asBICHHOTO HM300pETEHUS SBISETCS MOBBILECHHE
ToyHoCcTH 3D  pEeKOHCTpYKUMH CTaTH4HOro oOBeKTa M HHGOPMATHBHOCTH
pexoHcTpyHpyeMoi 3D Mopnenu, a Takxke YNpOILICHHE YCTPOKMCTBa Ui pealA3alvi
crniocoba.

Vka3zaHHBIH TeXHWYECKU PE3yJIbTaT JOCTHraeTCs TE€M, YTO B M3BECTHOM crocobe
pekoHcTpykumu 3D Momenm  cratuyHOro - o0beKTa,  3aKIOYAOIIUMCS B
NONSAPH3ALMOHHOA CTEPE0 CHEMKE CTaTHYHOro OOBEKTa IPH pa3iMYHBIX YyIJax
¢unbTpanyu MOJSAPH30BAHHOIO CBETAa MPH MOCJIEIOBAaTENHHOM HX H3MEHEHHH M IIO
NONY4YeHHHIM JBYM GopMHpyeMbIM HabopaM IONSpU30BaHHBIX H300pakeHHit

NIOJIy4aloT ABE NOJSAPH3AIMOHHBIE KapThl HOPMaIed H pa3peXeHHYIO KapTy rIyOHHEI



IIOBEPXHOCTH, H OIpPEACICHHMM IO HUM JONOJHEHHOH NOJAPU3alHOHHOM KapThI
riyOuHBI, MO KOTOPOH ONpPENENSIOT TPEeXMEPHYI0 (OpMY MOBEPXHOCTH CTATHYHOTO
obbekTa, W nNoiydeHHH no 3Tod 3-x MepHO#M ¢Qopme moBepxHOocTH 3D MomenH
CTaTHYHOTO O0BEKTa, B COOTBETCTBHH C 3ajdBJICHHBIM H300pETEHHEM, B KaKIOM U3
IByX ¢GopMHpyeMBIX HabOpOoB H3 He MeHee 4-X IONSPH30BAHHBIX H300paXKeHui
CTaTHYHOTO OOBEKTa U3MEHSIOT YTJIBI MOJSIPH3aMH, KOTOpPbIe BHIOHPAIOT PaBHOMEPHO
B muana3oHe or 0 mo 180 rpan., mpu sToM Kaxabli H3 GopMHpyeMBIX HaGOpOB
IPUHMMAIOT B KadecTBe 0as3pl I ONpeleNieHHs NOJSPH30BaHHON KapThl HOpMaei,
II0CJIE YEero Mo KaKAOMY M3 OBYX HaGOpOB IONSPH30BaHHBIX M300paKeHH IOIyJaroT
JBa CKOPPEKTHPOBAaHHBIX 10 HHTCHCHBHOCTH H300paXK€HHs, 110 KOTOPBIM IOIYy4YaroT
CTEpeOo KapThl INIyOHHBI, 3aT€M MOJIy4aroT NOISPH3aLHOHHYIO KapTy TTyOHHEI 10 ABYM
MOJAPU3AallMOHHBIM KapTaM HopMaliel, mociae 4ero OOBeOUHSAIOT CTEPE0 KapThl
IIyOHHBI M TNOJNSPH3AIMOHHYIO KapTy DIIyOHHBI B IOJIPHU3AIMOHHYIO CTEPEO KapTy
rMyOHHBI M TOJNY4YalOT NOBEPXHOCTHYIO KapTy HOpMaiedf Ha OCHOBE JOINOJHEHHOMN
KapThl ITyOHHBI, IIOCIIE YETO ITOBTOPSIOT MOJISIPU3AIIMOHHYIO CTEPEO CHEMKY HE MEHee
JBYX pa3 C pasHbIX paKypcoOB, IONApHO NEPECEKAIOMHUXCS Mo 001acTH HaOOaeHHS
CTaTHYHOrO OOBEKTa, U I KaXAOro paKkypca MO JOMOJHEHHOH MOJISPHU3alMOHHOM
KapTe NIyOMHBI MOJIYy4YaloT MOJSAPH3AMOHHOE 00JIAKO TOYEK, KOTOphle OObEAUHSIOT B
MHOropakypcHoe o6iako Touexk 3D IMOBEpXHOCTH CTaTHYHOrO OO0BEKTa, 3-X MEPHYIO
¢GopMy MOBEPXHOCTH MONYYAIOT MO CHOPMHUPOBAHHOMY MHOTOPaKypCHOMY OO0JaKy
TOYEK, a MCXOJHBIE IOJSIPU30BaHHBIE M300paXXeHHUsT CTATHYHOrO OOBEKTa
KOPPEKTHPYIOT IO KapTaM HHTCHCHBHOCTEH LBETa, MOJYYEHHBIX M3 KaXmoro HaGopa
NOJIAPH30BaHHBIX HM300pakeHMM, IIOCIE YEro COMOCTABISIOT CKOPPEKTHPOBAHHBIE
HCXOIHBIC MOJSPU30BaHHBIE H300paXXeHHUsT CTATHYHOTO OOBEKTA C TpPEXMEPHO
IIOBEPXHOCTBIO CTATHYHOrO OO0BEKTa, ¥ IO NOJNyYEeHHBIM pe3yJbTaTaM HX
COIIOCTaBNEHHUS onpeAensioT 3D Moaens cTaTHYHOro 0OBEKTA.

KpoMe TOro, yKka3saHHBI TEXHHYECKHH pe3ylbTaT NOCTHIAETCA TEM, 4YTO
KOJIMYECTBO YIJIOB (HIBTPAlMH BBIOMPAIOT 1O KOJHMYECTBY MOJAPH30BAHHBIX
n300pakeHMH B 0OIHOM Habope u300pakeHui.

IlomuMO 3TOro, yKa3zaHHBIH TEXHHYECKHH pE3yJbTAaT MHOCTHTaeTcs TeM, UTO
PaKypchl NONAPH3ALMOHHOM CHEMKH BBIOMPAIOT PABHOMEPHO BOKPYI CTAaTHYHOIO
o0BekTa.

VYKa3aHHBIH TEXHHYECKUH De3yNbTaT NOCTHTAETCA TaKXKE TEM, YTO B HM3BECTHOM

YCTPOICTBE, COIECpXKAIMM CHCTEMY U3 2-X 3aMKCHPOBAaHHBIX IOPYr OTHOCHTEIHHO



Ipyra KamMep HOJIydyeHHs H300paKeHUH, OJHa M3 KOTOPBIX MMEET DPaCHOJIOXKECHHBIH
nepen ee OOBEKTHBOM ITOBOPOTHEIM IOJSPHU3AlMOHHBIA (GUIBTP, ¥ BEIYHCIHTENBHOE
YCTPOMCTBO, B COOTBETCTBHHM C 3asBJICHHBIM H300peTEHHEM IO 1.2, BTOpas Kamepa
NIONydYeHHs H300pakeHHH CHaOXXeHa paclOJIOXKEHHBIM Iiepel ee OOBEeKTHBOM
MIOBOPOTHBIM TIOJIAPH3AI[MOHHBIM (UIBTPOM, IPH 3TOM MONAPH3AUHOHHbIE (DHUIBTPHI
o0enx KamMep HMMEIOT OJWHAKOBHIE YIJIBI MOBOPOTa M COCAMHEHB NOBOPOTHBIM
YCTpOMCTBOM, ONTHYECKHE OCH Kamep IOJyYCHHS M300paxX€HH#l pacloJIOKEHBl JApYr
OTHOCHTENBHO ApYra HmapajuieibHO, KOPIyC KaKI0oH U3 KaMep M300paXKeHHH UMEET 110
JIBa pa3beMa, OJMH M3 KOTOPBIX COENMHEH KabesleM ¢ BBHIMUCIHTENBHBIM YCTPOHCTBOM,
a Jpyrod co BTOpOil Kamepoil NOJSydyeHHs H300paKEHHH, K BBHIYHCIHUTEIBHOMY
YCTPOHCTBY MOACOEOMHEH MOBOPOTHBIA CTOJI IUIi KPYTOBOI'O BpAIEHHS CTATHYHOTO
obbeKTa.

CymHOCTh  3afBI€HHOTO  HM300peTeHMs  IOSACHACTCS  MHOTOYMCIIEHHBIMH
OKCNIEPUMEHTAIBHBIMH pe3yJbTaTaMH  peKOHCTpykuud 3D Mozenw CcTaTH4HOro
obbexTa, anpoOHPOBaHHBIX B JIAOOPATOPHBIX YCIOBHAX Ha 000pyNOBaHHH KOMIIAHHH
000 «UT uentp CIIGI'Y» B HHXE MOACHAECTCS TEOPETHUECKUMH H IIPUKIIAIHBIMHU
HCCIIEIOBaHUSIMU, KOTOphIE Jai pealbHOe HOITBEPXKACHHE 3asBICHHOMY B JaHHOM
H300peTeHHH MOBBIIEHUIO TOYHOCTH 3D pexoncrpyxunn CTaTUYHOIO OOBEKTa,
HNOBBIDICHHIO  MH(GOPMATHBHOCTH  peKoHcTpympyemod 3D Mopmenw, a Takxke
YTIPOLICHHUIO yCTPOHCTBA AJIS peaii3alliy 3asBIEHHOTO criocoba.

Kak wu3BecTHO, cmoco® pEKOHCTPYKIHMM HOpPMaleil MO IOJIIPU30BAHHBIX
n300pakeHHsIM OCHOBaH Ha M3MEPEHUH MHTEHCHBHOCTH CBETAa MJIA PA3JIMYHBIX YIJIOB
GuIbTpanMK MOJIIPU30BAaHHOTO CBETa, II0 KOTOPOMY MPOMCXOIUT BHIYHCIECHHE YIIIOB
asuMyTa ¢ ¥ 3eHHTa 0 HopMasiel K MOBEpXHOCTH B CepruuecKoit cucTeMe KOOpAHHAT.

B cootBercTBUM c ypaBHeHuUsMH DpeHens, H3MEpEeHHAas OCBEIIEHHOCTh B OJHOM

TOYKE CLIEHHI BEIpaXxaeTcs Kak [6]:

Imaxtim Imax—Imin
I((ppor) = MR 4. SmaxTmin 0o5(2(p; — ), 6

TAC ¢ — a3UMYTAIBHBIN yroJ,

Imax B Imin MAKCUMYM ¥ MHHHMYM HHT€HCHBHOCTH CBETA.

[TockonbKy rapMOHHKa UMEET TPH HEM3BECTHBIX, HMES TPH Pa3HYHBIX U3MEPECHHUSA
Qpol MOXKHO PacCUUTATh @, Imax ¥ Imin. '

ITpu BEMMCIEHNH a3UMYTAJIFHOTO YIJIa @ BO3HHKAET ABE OCHOBHEIE MPOGIEMBL.



Bo-nepBsIX, IOCKOJIBKY B ypaBHEHHH | apryMeHT KOCHHYca YMHOXaeTcs Ha 2, TO B
muanasoHe oT 0 70 27 yros ¢ MOXET UMeTh 2 3HaueHHsl, CABHHYTHIX Ha T pagHaH, u
ONpEeleIUTh IPaBHUNBHOE M3 3THX 2-X peEIIeHHe Ha OCHOBE TOJBKO aHaIH3a
NONAPU30BAaHHBIX M300paXkeHUi Ge3 JOMOJHUTEIBHBIX JOMYIIEHNH HEBO3MOXKHO. JDTO
nepBas npobieMa Ha3bIBaeTCsS a3MMYTAIBHON IBYCMBICIEHHOCTHIO H MMEETCS Y BCeX
METOJIOB PEKOHCTPYKLIMH HOpMAJICH 110 MOJIIPU30BAHHBIM H300pasKEHHUSM.

Bo-BTOpBIX, €C/IH THN IOBEPXHOCTH HEWU3BECTEH anpuopd - AUGQy3HBIA WIH
3€pKaJIbHBIA, TO HE ONpPENeeHO CMEMEHHE a3UMYTAILHOTO yIiia ¢ Ha /2 paguad. OTa
BTOpasi HEOJHO3HAYHOCTh, OOYCIIOBIIEHA OTpak€HHEM ITOBEPXHOCTH, M Ha3bIBAETCS
HECOOTBETCTBHEM a3HMYTAJIBHON MOZAEIH, M KPUTUYECKH OTHOCHTCS K PEKOHCTPYKLHHU
HOpMaJei 1o MONSPHU30BAHHBIX H300paXKEHUSM.

Kak u3BecTHO, pacyeT 3€HUTHOIO yTIjla 3aBUCHT OT CTENECHU MOJISApU3allu, ¥ UMEET
BUJ:

— Imax=Imin
p= Imax+Imin )

IToncraBnsas B naHHOe ypaBHeHHe (opmyny DpeHens, moiydaeM CIeIYyIOIIYIO
¢opMysly, MO KOTOPOM MOXHO BBIYHCIHTH 3€HHUTHBIM yron mid auddy3HBIX
IIOBEPXHOCTEH:

(n—%)ztsinz(e)
2+2n2—(n+%)zsin2(B)+4*cos(6)*m

(€))

rae n — 0603HavaeT NoKa3aTelb NPEIOMIICHHS, a § — 3¢ HUTHBIH yToJI.
W 3eHUTHEIHN Yo AJis 3€pKAIbHBIX IOBEPXHOCTEMH:

p= 2xsin(0) * tan(8) xyn2-sin2(0)

n?-2xsin?(6)+tan?(0) *

Ha ocnHoBe m3noxeHHbX ¢opMmyn (1-4) B 3as4BIEHHOM CImoco0e IMOJIydaroT
KapTel HOopMallelt ¢ Hcrmonb3oBaHHEM 4-X u Ooyee H300pakeHHU ¢ pa3sHBIM YIJIOM
(GHUIBTpalMK NONIAPU30BaHHOrO cBeTa. CHCcTeMa ypaBHeﬁnir‘I COCTOHT U3 YpaBHEHHH IO
KOJIMYeCTBY H300paxkeHH# ¢ 3-Ms8 HeHW3BeCTHHIMH. IIpu pacuere KapThl HOpMasei
3aa4a pelaceTcs C NOMOINBI0 METOJa HaWMEHBIIHMX KBaapaToB. PelleHHe IaHHOM
3a7ay¥ OPUBOJIUT K PELICHUIO CUCTEMBI TAKUX YpaBHEHHI:

ATAx = ATb =>x = (ATA)"1ATh (5)

TaxuM ob6pazoM, 3a cyer GONbHIEr0 KOJHYECTBA JAHHBIX, MOJYYEHHBIX IPH
Pa3MYHBIX yI1aX QHIBTpallMH HOJISPU30BAHHOTO CBETA, TOYHOCTH ONpeAeneHus ¢a3bl
CHHYCOMNATLHO H3MEHSIOMIEHCS HHTEHCHBHOCTH YBEIMYMBACTCS INPH  HAITHYHE

PasIA4YHBIX NOMEX B CHCTEMC, CBA3AHHBIX C HETOUHOCTBIO H3MECPCHHUS MHTEHCUBHOCTEHN



OTACNBHBIX IMKCENICH KaMephl, KOTOpBIE MOABISAIOTCA BCJIEICTBHE BO3MYLICHHIA,
HNEHCTBYIOIMMX HA CHCTEMY H3BHE, M IPU HAINYAHM HETOYHOCTH B HU3MEPEHHH YITIOB
¢buAbTpaMHU MOIAPH3OBAHHOTO CBETA.

Ilocne pemeHus naHHOM CHCTEMBI YpaBHEHHM [UII KaXOOro IMKCes
H300paXeHHs, MONYYCHHOr0 C KaMep, MOJTy4aloT MHUHAMAIBHYIO U MaKCHMAJIbHYIO
HHTEHCHBHOCTB CBETA, YITIBI a3HMyTa @ M 3€HHTa O HOpMaNH K y4acTKy IOBEPXHOCTH
00beKTa, CBET OT KOTOPOH INOmajgaeT B JAHHBIH MHKCENb, KOTOPHIE B COBOKYIHOCTH
¢bopMHpPYIOT NOJSIPH3ALMUOHHYIO KapTy HOPMallell MOBEPXHOCTH CTAaTHYHOTO OGBEKTa,
KapTy MHHHMMaJbHOH HHTCHCHBHOCTH CBETa H KapTy MaKCHMAJIbHOM HHTEHCHBHOCTH
ceera. Ilo kapre MHHHManbHOM HMHTEHCHBHOCTH CBETa H KapTe MaKCHMAJIbHOM
HHTEHCUBHOCTH CBETa IOJY4YalOT KapTy CpeIHeH MHTEHCHBHOCTH CBETa. 1aKue KapThl
HOJYYaloT JJIs KaxAoro H3 JByX HabopoB 14306paxcenm‘f1 PEKOHCTPYHPYEMOTO
CTaTHYHOTO OOBEKTA.

Tak xak u300pakeHHs IONYYEHHI C Kamep, ONTHYECKHE OCH KOTOPBIX
HalpaBJIeHbl MapajUIeNbHO, IUIOCKOCTH CEHCOPOB HM300pakKeHHSI PacIlOJIOKEHBI
napajulelbHO M HampaBleHHs (QWIBTpalMH  IOJSPU3OBAHHOIO CBETA  TaKXKe
napajyieNbHbl, TO MNMKCEIHM B JBYX Kaprax CpeAHell WMHTEHCHBHOCTH CBeETa,
COOTBETCTBYIOIIHE OJHUM M TEM K€ Y4aCTKaM IOBEPXHOCTH, OYIYyT UMETh OHHAKOBBIE
3HayeHus. TakuM 06pa3oM, Ha OCHOBE JAaHHBIX O KaJIUOPOBKE CTEPEO Kamep MyTeM
KOppeNANUM H306paXKeHHH 10 SIHUIOJSAPHBIM JTHHASM [YTEM TPHUAHTYIALMHA MOIYYaioT
crepeo KapTy riuyOueel. IlomyueHHBIE MONSAPHU3ALMOHHBIE KApTHl HOpMAaJeil MO JIBYM
HabopaM H300paxkeHHU# Takxe OYAYT UMETh ONMHAKOBBIE 3HAYCHHUS IS OJAUHAKOBBIX
Y4YacTKOB IOBEPXHOCTH. TakuM o6pa3oM, KOppenupyioT KapThl HOpMalel BIONb
SIMHUMONAPHBIX JIMHAH M IyTE€M TPHAHTYJALUM TONYYAIOT MOJSAPH3AIHOHHYIO KapTy
r1youHsl. IlomydenHble cTepeo KapTy IIyOHHBI U MOJAPU3ALMOHHYIO KapTy IIyOHHEL
O0BLEAMHSIIOT B IOJIIPU3AUMOHHYIO CTEPEO KAPTy MIYGHHEL

Coenunenne xapT IilyOHH NPOHCXOIHT CHELYIOIMM 00pa3soM: IIPH OTCYTCTBHH
JaHHBIX B ONHOH W3 KapT riIyOuH, OepyT NaHHBIE M3 APYroif, B OCTAIBHBIX CIyd4asx
Oepyr cpensee apudMeTHUECKOe MEXAY 3HAYEHHSAMH KapT DIyOMH, NOTydas
NOJIPH3ALIMOHHYIO CTepeo KapTy INyOMHBL /[lajee M3 ITONAPU3ALHOHHON KapThl
HOpMaJie#t U MOJSAPU3AIMOHHON CTepeo KapThl ITTyOHHBI PACCYHTHIBAIOT JONOJIHEHHYIO
KapTy TyOUHEL

Hcnons3ys nonspu3aluoHHYIO KapTy HOpMaunei, JONOJHEHHYIO KapTy IIyOHHEI U

BHYTPEHHME ITapaMeTphl Kamep nosryyarot 3D obmako Touek, B KOTOpOM KaxKaas TOUKa



nMeeT 3D KOOpAMHATHI M MOJSAPU3AUMOHHYIO HOpManb. Jis Kaxnod Touku B 3D
obnake ToYeK MOJTyIaroT HOPMAJh K [IOBEPXHOCTH.

Ilo meTomy BblIlE NMPOHM3BOAAT MHOTOPAKYPCHYKO CBEMKY CTATHYHOIO OOBEKTA,
MOBTOPAA IIPEABIAYINHE IIark, OCJe Y€ro I KaXAoro pakypcea nonydarot 3D o6nako
TOYEK, KOTOPBEIe 00BEAUHAIOT B euHOe 3D 06/1aK0 TOUYEK IMyTEeM COIOCTABICHHS TOYEK
TIOBEPXHOCTH CTAaTHYHOro OOBEKTa, HaOMOIaeMBIX C HECKOJBKHX pakypcoB. Ilpu
COIIOCTABJICHHH IIPOMCXONMT MHHHMM3ALUsA OHMMOKH CONOCTaBIeHHs MmO (opmyre
CpeHero KBaJpaTHIeCKOro OTKIOHEHHS KOOPAHHAT TO4YeK B 00akax, IIOBEPXHOCTHBIX
KapT HOpMaJel U NOJPH3aLMOHHBIX KapT HOpMasiel Ui TeX TOYeK, KOTOpble ObLIM
COIIOCTABJICHbI KaK TOYKH, NPHUHAUIC)KAILHE OXHOM WM. TOH XK€ TOYKOW MOBEPXHOCTH
CTaTMYHOro oOnekTa. J[Be TOYKHM M3 ABYX pasHbIX 3D 007aKOB TOYEK CUMTAIOT
COMOCTABJICHHBIMH, €CJIM PACCTOSHHE MEXIy HUMH HE MPEBBIAET 3aJaHHOE [I0POrOBOE
3HAYEHHE, KOTOPOE ONpeleNseTcs MO0 IMapaMeTpaM Kamep W pasMepy oOmexkra. B
COBOKYITHOCTH 3TOT CIIOCO0 IO3BOJISET TOYHEE PEKOHCTPYHPOBATh OOBEKT, TaK KaK IIpd
COIIOCTABJICHHH YUMTHIBA€TCS HHIEKC pedpakiuu MaTepHaa.

3areM mo o6aaky To4ek 3D MOBEPXHOCTH CTATHYHOrO OOBEKTA MOIYYAOT 3-X
MEPHYI0 (GOpMY IOBEPXHOCTH CTAaTHYHOrO OOGBEKTa O AIrOPHTMY OJMKaHIIero
cocena.

ITocne storo monydaror TekcTypy 3D MOBEPXHOCTH CTaTH4HOro o6mekra. Jlns
3TOTO HCXOAHOE IOJAPH3OBAHHOE H300pAXEHHE HEOOXOTMMO CKOPPEKTHPOBATH IIO
HHTEHCHUBHOCTH, YTOOBI YMEHBIIUTD 3P deKT mospu3anuu, IPUBOILIIHYA K H3MEHEHHIO
MHTCHCHMBHOCTH LIBETA KAXIOT0 MUKCENs U300paskeHUs B 3aBUCHMOCTH OT YIJIa MEXIY
COOTBETCTBYIOLIIEM TOYKOM IOBEPXHOCTH OOBEKTa M IUIOCKOCTBIO (HIBTPAIMH
HOJIIPU30BaHHOrO cBeTa. Ha OCHOBE peINeHWs] CUCTEMBI YpaBHEHHM NpH pacyere
MOJIAPH3allHOHHON KapThl HOpPMaslell ONpeneNsioT 3HAYeHHS MHUHHMAIBHOM H
MaKCHMAIbHOH HMHTCHCHBHOCTH CBeTa [UI1 KaXIOrO aHAIH3HPYEMOIO ITHKCEIs
HCXOQHOrO H300paxeHHsa. B KauecTBe MHTEHCHBHOCTH IIBETa H300paXKEHHS B
CKOPPEKTHPOBaHHOM  MOJISPM30BaHHOM  M300pak€HHH  BBIOHMpAIOT  CpelHee
apudmeTHUECKOE 3HAYECHUH MUHIMAIBHOM M MAKCHMAIEHOH HHTEHCHBHOCTH CBETA.

Takum o6pasoM, 1 KaXIOro pakypca CBEMKH MOMY4aloT 10  JBa
CKOPPEKTHPOBaHHBIX IOJIIPH30BaHHBIX HM300pa)keHHUS, KOTOPBIE COINOCTABIAIT C 3-X
MepHO# HOpMO#i TOBEPXHOCTH CTaTHYHOTO 06beKTa. ECiii 0IHOMY ILTOCKOMY CETMEHTY
3D noBepXHOCTH CTaTHYHOTO OOBEKTa COOTBETCTBYET GOJBIIE OIHOTO M300paKeHHs,

TO JUIA CONOCTAaBJICHHs BBIOMpAacTCd TO H300paXeHHEe, KOTOpoe ObecrnednBaeT



Haubonblllee KONMYECTBO mUKCcenedl Jyid OaHHOTO cermeHTa. COmOCTaBlIeHHBIE
(GparMeHTBl CKOPPEKTHPOBAHHBIX M300paXCHHH B COBOKYIIHOCTH OIPENEIISIOT
TEKCTYpY 3-X MEpPHOH HOBEpXHOCTH CTATHIHOTO OOBEKTA.

Ilocne yero, mo 3-x MepHOH (opMe IMOBEPXHOCTH CTATHYHOIO OOBEKTa H
COIIOCTAaBICHHBIM H300paxkeHHAM o0O0bekTa (TekcTypaM) ompenensior 3D Moxenb
PEKOHCTPYMPOBAHHOIO CTaTHYHOTO OOBEKTA.

CymHocTs 3asBiIeHHOTO H300peTeHus noscusercs ®ur.1-Our.7.

Ha O@wur. 1 nokasano ycTpo#cTBO M peain3aliny crocoba pekoHCTpykuud 3D
MOJEJIM CTATHYHOTO OOBEKTA MMOJIAPU3ANMOHHON CHEMKOM, COCTOsIIEe U3 ABYX Kamep 1
U 2, 3apuKCHpOBaHHbIE APYT OTHOCUTENILHO APYT ApYyra, Hanpumep, obuei cToikoi 3,
o0pa3sys crepeo napy, MOAKITIOUESHHUS IJIsi CHHXPOHH3AIUY 3aTBOPOB Kamep kabenem 10,
HONApPH3AHOHHBIX GuibTpoB 4 u 6, ¢ HOBbpombIM MEXaHH3MOM IS
NOJISIPU3AMOHHBIX GUIBTPOB 7, BBIYHCIHTENFHOTO YCTPOMCTBA 5, OAKIIIOUEHHST KaMep
K BBIYHCIIMTEIBHOMY YCTpoHCTBY kabensmu 8 u 9, moBopoTHOro mexanusma 12 u
MOJKJIIOYEHHS IIOBOPOTHOIO MEXaHU3Ma K BBIYHCIIUTEILHOMY YCTPOMCTBY KabGenem 11.

3adBlIEHHOE YCTPOMCTBO JUIS peanm3auud crnocob6a mo 1.l H300peTeHns
NpelHa3HA4YeHO I  CheMKH JByMs KaMepamu (1-2), HMEIOIIMMH CBOMCTBa
CTepEOKaMEPhI, IBE KaMephl 3aKpEIUIEHBl Ha CTOHKE (3) M COEOUHEHHI APYT C APYTroM
kabenem (10), Imepel KaMepaMHM YCTaHOBJIEHBI  JBa CHHXPOHHU3HPOBAaHHBIX
NOJApU3alMOHHBIX GmibTpa (4 M 6), MONSPU3AUMOHHBIE (QHIBTPHI COEIUHEHBI
TIOBOPOTHBIM MeXaHu3MoM (7) Ui nocTpoeHus Gonee TOYHON KapThl rIyOHHBI 32 CYET
MHHMMH3ALMH Pa3sHOCTH MHTEHCHBHOCTEH OTPa’KeHHS CBETA OT CTATHYHOIrO OOBEKTa,
KaMephl MOAKIIOYEHBl K BEIYUCIMTENLHOMY YCTPOHCTBY (5) ¢ moMoinsio kabeneit (8 u
9), K BEIYMCIUTEFHOMY YCTPOUCTBY HMOAKIIIOUEH TOBOPOTHEIHA cTo (12) kabenem (11).

Ha Qur. 2 nmpexacraBieH HabOp MOJSPU30BAHHBEIX H300paXKEHMH, IOMYYEHHBIX OT
kamepsl (1), wm3o6paxenHo Ha @ur.l, ¢ ykasaHHBIMH YIJIaMH IIOBOPOTa
HoJIApH3alHOHHOTO GUIIBTpa B rpanycax 0, 45, 90,135.

Ha @ur. 3 npeacrasneH HabOp MONAPH3OBAHHBIX H300PaXKEHHH, MOMYYEHHBIX OT
Kamepel (2), wusobpaxeHHoit Ha Qur.l, ¢ yKézaHHLmn yriaMH IOBOpOTa
NONIApH3alMOHHOrO QrieTpa B rpagycax 0, 45, 90,135,

Ha @ur. 4 noxasana xapra nyGUHEL, moTydeHHas CEXHOMOIJ.IBIO JBYX H300paxxeHHI
M3 IIEepBOrO M BTOporo Habopa H300pakeHMi, NOMyYeHHBIX ¢ kamep (1-2) ,

u300pakeHHBIX Ha Dur. 1, NONyYeHHBIX P OAHOM paKypce.
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Ha ®ur. 5 nokxa3ana xapTa riryOMHBI, IIOJy4YeHHas C IIOMOLIBIO ABYX KapT HOpMasiei
U3 MepBOro MW BrToporo Habopa uH300pakeHMH, mMony4eHHBIX c kamep (1-2),
n300pakeHHBIX Ha OUr. 1, MOIy4eHHBIX IpH OXHOM paKypce.

Ha ®ur. 6 moka3zaHo 061ak0o TO4YEK, MOJYYCHHOE ¢ IOMOIIBI0 MHOrOpaKypCHOH
ChEMKH CTaTH4YHOTO 0O0BeKkTa, CHOpPMHUpPOBaHHON MO KapTe INIyOMHBI, KOTOpas
CKOPPEKTHPOBAHA U JIOTOJHEHA C IOMOIIBIO KapThl HOpMaJieli IIOBEPXHOCTEH.

Ha ®ur. 7 mokasan uror 3D peKOHCTPYKIIMH CTATUYHOrO 0OBEKTa.

3asBieHHOe H300peTeHHe, Kak OBUI0 YKa3aHO BBIE, OKCIEPHMEHTANBHO
anpobupoBaHo Ha obopynoBaHud u B naGoparopuu kommanun OOO «UT nentp
CII6I'Y»

TIpUMepBI KOHKPETHOM Pealn3aliiy IPHBEICHBI HIKE.

[Tpumep 1

B kauecTBe mpuMepa HOTy4eHHsS KOHKPETHOIO OXKHJIAeMOro pesyibrara ¢ Ooiee
BBICOKOH TOYHOCTBIO peKOHCTpykmuMd 3D Mogzenu cratmyHoro obbexra, oH ObLI
pacnosoxeH Ha HOBOpoTHOM cToute (12), nzobpaxenHom Ha Dur.1. Ha ®@wur. 2 u @ur. 3
nokazaHel JBa Habopa MNOJIIPU30BAHHBIX H300paKeHUH, IOJIYYEHHBIX C OIHOTO
pakypca. Ilo xaxxnpomy Habopy cTpostcs u300pakeHus Imax, Imin ¥ YCpeaHeHHas KapTa
Tavg. ITo mByM KapTaM lavg CTPOMTCS CTEPEO KapTa rIyOHHBI C IOMOLIBIO TPHAHTYJIALIMHY,
KoTOopas noka3aHa Ha Our. 4. [lo n1ByM HaGopam m306pakeHmit ObLT IIPOBEJIEH pacdeT
MOJIIPU3ALIMOHHBIX KapT HOpMasiel, HA OCHOBE KOTOPBIX IIPH IMOMOILIYM TPHAHTYJIALHH
ObUIa paccuMTaHa IOJISAPHU3AIMOHHAS KapTa NIyOWHEI, TIoKa3aHHad Ha Owur. 5. JlaHHBIH
IIpUMEpP SKCIEPUMEHTAIBHO MOATBEPXKAACT, YTO 3asBICHHBIN CIIOCOO, OCHOBAaHHEIH Ha
NOCTPOEHMHM KapThl MIYOMHBI C TOMOIIBIO IOJISPU3ANMOHHBIX KapT HoOpMajiel
JIOTIOJIHAET CTEpPEO KapTy IIyOHMHBI, KOTOpas  JaeT JONOJHHTENbHYIO Oolee
0OBEKTHBHYIO HH(OpMaIUio 0 IITyOHHE TOYeK, a, 3HAYMT, VI YIACTKOB OBEPXHOCTH,
i€ IPOU3O0LLIO AOMOJHEHUE KapThl INTyOHHBI, TO3BOJISET AOMOJHUTEILHO paspeIiaTh 7t
HEOJHO3HAYHOCTh M YTOYHATH pePpPakIMOHHYI HETOYHOCTH BBIYHCIIEHHS 3€HHUTHOTO
yIiia, TEM CaMBIM YBEJIMYMBAs KaK TOYHOCTb, TAK M Ka4eCTBO PEKOHCTpyHpyemol 3D
MOJIEIH.

IIpumep 2

Jus  cosmamms monHo# 3D  Monmenmm cratmuHOro obbekta  Tpebyercs
MHOTOpaKypcHas CheMKAa M TEKCTypHUpOBaHHe oObexta. [IpH  COeIUHEHHH
NOJIPH3aLMOHHOM ®  crepeo KapT TIiyOWH, [ONyYeHHBIX MpPH  IOMOIIH

NOJNAPH3ALMOHHBIX KapT IMyOMH H cTepeo u300paxkeHHH, ObUla NpOU3BElCHa



11

KOPpPEKTHPOBKa  MOJIAPH3AIMOHHOM  CTepeo KapThl IIYyOMHHBI C  IOMOIIBIO
NOJIIPH3ALMOHHON KapThl HopManei. [ocie MHOrOKpaTHO IPOBEACHHOM CHEMKH IIPH
Pa3NUYHBIX paKypcax M HCIOJIb30BAHHS BBHIUCIPHUBENCHHBIX B IIpUMepe 1 BBEIUMCIICHUM
KapT rayOuH, OBUIM pacCYHTaHBl o00JaKa TOYEK, KOTOphle ObLIM CBENEHH B OIHO
obnako, kortopoe mn3oOpaxeHo Ha Pur. 6. Ha ocHOoBe ofjaka Toyek ObLIa
coopmupoBaHa 3-X MepHas MOBEPXHOCTh CTATHYHOro o6wekTa. Ilocie 3Toro GuuIO
TNONYYEHO YCPEAHEHHOE H300PaXEHHE CTATUHYHOTO 00BEKTa ayg C TOMOIIBIO KApT Loy U
Imin, PAaCCUMTAHHBIX IO BHIIEC MNPHUBEIECHHBIM  YPaBHEHHSM ®penens (1-4), uro
MO3BOJIMJIO TOJYYHTH 6ojlee TOYHYIO TEKCTYpY IOBEPXHOCTH CTATHYHOIO OOBEKTA.
Iocne storo mony4ennoe ycpenueHHoe H3o6paxenue Iy, COMOCTaBHIM ¢ 3-X MEPHOM
NOBEPXHOCTHIO CTATHYHOTO OOBEKTA, YTO MO3BONHIIO IIONYYHUTh TEKCTYPUPOBAHHYIO
3D mognenb, uzoOpaxeHHyro Ha Dur. 7, YTO IKCIEPUMEHTAIBLHO MOATBEPXKIACT
ROCTH)XEHHE 3asBJICHHBIM H300pPETEHHEM BBICOKOH MH(POPMATUBHOCTH PEKOHCTPYKIIUH
3D Mozenu CTaTHYHOrO OOBEKTA.

[Tpumep 3.

Ha ®wur. 1 mokasaHa cxeMa KOHKDPETHOr0 YCTPOHCTBA, COCTOSINETO H3 ABYX
uBeTHsIX kamep PointGrey CM3-U3-31S4C-CS ¢ paspemenmem 3 MII, xameps
ocHatlens! oObexkTuBamMu Kowa LM8JC10M c ¢oxycHBIM paccTosiHEEM 8 MM, mepen
KaMepaMH yCTaHOBJICHBI nosspusanuonsie ¢uasTpe Goyo CPL nmamerpom 57 M,
K&OKIObIf M3 KOTOPHIX HMMEET NPHBOX K OJHOMY LIATOBOMY ABHMraremo. Kamepsl
YCTaHOBJCHBI TaK, 9YTO HX ONTHYECKHE OCH MapajUIeNbHBl, & CTOPOHBI CEHCOPOB
H300paXXeHUH BHYTPH HMX NapaUIEIbHBI APYT APYry. PaccTosHue MeXIy HEeHTpaMu
kaMep cocrtaBisieT 76 MM. Ha paccrosHMEM 2X METpOB OT KaMmep paclONOXEeH
TIOBOPOTHBII CTON. DKCIIEPUMEHTANBHEIH 06pa3ell 3asABICHHOr0 YCTPOHCTBA MO3BOJISET
OCYILIECTBIIATE NMOJISIPU3AIUOHHYIO ChEMKY CTaTHIECKUX 00BEKTOB pasMepoM o 1x1x1
M>. 3a CUeT PACIIONOKEHHs GuIETpPOB B OXHOMN INIOCKOCTH NApaILIENBHO APYT APYTY
YCTaHOBKa NPUBOZIOB K OJHOMY INAroBOMY ABHTATElNIO YNPOINAETCS, U CYINECTBEHHO
YMEHBLIAET OMKMOKM M3MEPEHHS YTJIOB NOBOpoTa GuibTpoB. KpoMe Toro, 3asBieHHOE
YCTPOHCTBO, PEalM30BaHHOE B BHIE KOHKDETHOW OKCIEPMMEHTANBHOM YCTAHOBKH,
NO3BOJIET MOJy4aTh M300paKCHHS  IOBYMS KaMepaMH, IJle OJHA M Ta XK€ TOdKa
MOBEPXHOCTH  CTaTHYHOTO OOBEKTa HMEET OOUHAKOBBIE MAKCHMAIBHYI) U
MHHHMMAQJIbHYIO HHTCHCHBHOCTh, @ 3HA4EHHA a3HMMYTAIPHOTO M 3€HHTHOIO YIJIOB
HOpMaJld MMEIOT OJHHAKOBOEC 3HAYEHHE B CHCTEMAaxX KOOPAMHAT 3THX KaMep, 4To

3HAYHTCIBHO YBCIUYHBACT TOYHOCTH TPHAHTYIIAIIHH.
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3asBleHHOE U306peTeHNe, KaK TOKAa3bIBAIOT PE3YIILTATHI IPOBEACHHBIX MCITHITAHMI,
MOTYT OBITB HMCIIONB30BAHBI ISl PEKOHCTPYKUHM 3D MOZEIH CTaTHYHOrO oGBEeKTa C
BBICOKOH TOYHOCTBIO H HH()OPMaTHBHOCTBIO.

3asBICHHOE H300pETEHHE HMMEEeT IMUPOKUiA CIIEKTP IPUMEHEHHS, B YACTHOCTH, OHO
Haubonee 3 PeKTUBHO 1A peIIeHHs, HalpHMep, MEAMIMHCKHX 3a1a4 IPH KOHTPOJIE
3a MPOIECCOM JICUEHHSI H BHI3JIOPOBICHHMS MALMEHTOB, a TaKXXe B apX€OJOTHH Ui
PEKOHCTPYKUMH (QHM3HYECKH YCTApEeBIIMX NaMATHHKOB, CKYJIBITYP M Pa3sHBIX BHIOB
HCKONAeMBIX; 3(P(EKTHBHO TaKXXe HCIOJIb30BaHHE PEKOHCTPYHPOBAHHBIX 3D
Mozene OOBEKTOB B KHHOMHIYCTPHH, HIPOBOM HMHIYCTPHM M MHOTHX JpPYTHX
OTpacisx M cepax NPOH3BOACTBA, TIe TpeOyercs BBICOKOE KauyecTBO, TOYHOCTh H

HHGOPMAaTHBHOCTH PEKOHCTPYHPYEMBIX OOBLEKTOB.
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®opmyia n3obpereHust

1. Croco6 pexkoHCTpykumuu 3D MozeNnu CTaTHYHOrO OOBEKTa, 3aKIIOYANOIIHiCA B
HONAPU3ALUOHHONA CTEPEO0 CBEMKE CTAaTHYHOrO OOBEKTa INpH pasNUYHBIX yriax
GuIbTpalliK MONSPU30BAHHOTO CBETAa IPH IIOCIIEAOBATENFHOM HMX HM3MEHEHHH M IO
NONy4eHHBIM JABYM (GOpMHpyeMBIM HabopaM IIOJNIIPU30BaHHBIX H300pakeHUi
NOJIyYaloT ABE MOJApH3alMOHHBIC KapThl HOPMaJleli U pa3peXeHHYIO KapTy IIIyOMHBI
IOBEPXHOCTH, M II0 HHM OIPEAENISIOT IOMOJHEHHYIO MOJAPU3alHOHHYIO KapTy
rIyOHMHBI, IO KOTOPOH OIpEeNeNsIOT TPeXMEpHYIO (OpMy MOBEPXHOCTH CTATHYHOTO
o0beKkTa, M IO 3TOH TpexMepHO# ¢(opme moBepxXHOCTH moxydaloT 3D Mozens
CTaTHYHOTO OOBEKTa, OMIUNAIOWUNCA meM, Ym0 B KaXIOM H3 ABYX (HPOPMHpYEMBIX
HabopoB W3 HE MeHee 4-X IOJAPH30BaHHBIX H300paXeHH# CTATHYHOTO OOBEKTa
H3MEHSIIOT YIJIBI IIOJIAPH3allMK, KOTOPhIE BEIOHPAIOT paBHOMEPHO B auamas3oHe ot 0 1o
180 rpax;., xaxapii M3 GopMHpyeMBIX Ha0OpOB NPUHHUMAIOT B KauecTBe 0aswl i
OIpeNENCHHs TMONAPU30BAaHHOM KapThl HOpMaied, 10 KaXAoMy H3 ABYX HaGopoB
NOJISIPU30BaHHBIX ~ M300paXeHHH  MONMYyYaroT JBa  CKOPPEKTHPOBAHHBIX IO
HHTEHCHBHOCTH H300pa)Ke€HMS, IO KOTOPHIM IIOJYYAIOT CTEPEO KapThl TIIIyOHMHEL,
TOJy4al0T MONSPU3ANMOHHYI0 KApTy TIyOHHBI IO JBYM MOJSPHM3ALHOHHBIM KapTaM
HOpMaJleH, IOCIe 4Yero OOBENHHSIOT CTepeo KapThl MIyOHHBI M IMOJIAPH3AIMOHHYIO
KapTy TIayOMHBEI B NONSPH3AIMOHHYIO CTepe0 KapTy TIIyOMHEI H IOJYYaloT
IIOBEPXHOCTHYIO KapTy HOpMalel Ha OCHOBE IONOJIHEHHON KapThl TTyOMHBI, 3aTeM
IIOBTOPSIOT MOJIAPU3AMOHHYIO CTEPE0 CheMKY He MEHee IBYX pa3 ¢ pa3sHbIX paKypcoOB,
IIONIApHO IIepecexaromuecs o6nacTy HaOMIOAEHHS CTaTHYHOTO OOBEKTa, 3aTeM IS
KaXJOT0 paKypca MO NONOJHEHHOM MOJIAPU3alHMOHHON KapTe TIIyOHHEI IOIy4aroT
TOJIIPH3ALMOHHOE 00JIaKO TOYEK, KOTOphle OOBEOMHSAIOT B MHOTOPaKypCHOE 00JaKo
ToyeK 3D mNOBEpXHOCTH CTaTHYHOrO OOBEKTa, & TPEXMEPHYI0 MEPHYI0 (opMy
HNOBEPXHOCTH MOIY4arOoT N0 cHOPMHUPOBAaHHOMY MHOIOPaKypCHOMY OONaKy TOdYek, a
HCXOJHBIC IOJIIPU30BaHHEIE M300PaXEHHS CTAaTHYHOTO OOBEKTa KOPPEKTHPYIOT IIO
KapTaM HHTEHCHBHOCTEH IBeTa, MONY4YEHHBIE M3 KaXIOro Habopa MONSPH30BAHHBIX
n300pakeHHH, IOCIE€ YEro CONOCTABIAIOT  CKOPPEKTHPOBAHHBIE  HCXOIHBIE

INOJIPU30BAaHHEBIC n306pa>KeHna CTaTH4YHOro OOBEKTA C TpeXMCpHOﬁ NOBEPXHOCTEIO
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CTaTHYHOrO OGBEKTa, M MO MONYYEHHBIM Pe3YJIbTaTaM UX COINOCTABIIEHHS ONMpPEEIAIOT
3D Mozens CTaTHYHOTO 00BEKTA.

2. Crnoco6 no mn.l, omauuarowuiica mem, umo KOJHUYECTBO YIJOB (HIBTPAIHH
BLIOMpAIOT 10 KOJHYECTBY IOJSPH30BaHHBIX H300paKeHHd B OOHOM Habope
H300pakeHmiA.

3. Cnoco6 mo 1.1, omauuatowuiica mem, ymo paKypchl MOJSAPU3ALMOHHON CHEMKH
BBIOMPAIOT PaBHOMEPHO BOKPYT CTaTHYHOTO 00BEKTA.

4. VYcTpoiicTBO Ui peKOHCTpYKuMH 3D Mogenu cratmuHoro o6wexkra mo 1.l
cofiepXxamiee CHCTEMY M3 2-X 3a(HUKCHPOBAHHBIX JPYr OTHOCHTENBHO Apyra Kamep
NONyYeHUs H300paKEHHMH, OQHA M3 KOTOPHIX HMEET pAacloJIOKEHHBIM Iepex ee
OOBEKTHBOM TIOBOPOTHBIN IOJSPU3ALHOHHEIM QHIBTD, U BHIYMCIUTEIHLHOE YCTPORCTBO
omauualoujeecs mem, 4mo BTOpas KaMmepa IONyueHHs u300pakeHuil cHabXeHa
PacnoNoXEHHBIM Ilepell €€ 0OBEKTHBOM ITOBOPOTHBEIM IOJSIPH3AIIHOHHBIM (DHIBTPOM,
IpY 3TOM MOJNAPH3ALMOHHBIE (GHIBTPEI 00EHX KaMép HMEIOT OIMHAKOBBIE YIJIbI
IIOBOPOTa M COCOHHECHHI IIOBOPOTHBIM MEXaHH3MOM, ONTHYECKHE OCH KaMep
HIOJTy4eHHs HM300paKeHHH pacloNoOKeHbl JAPYr OTHOCHTENIBbHO APYra MapajuieibHo,
KOpIyC KaXHoH M3 xamep H300pakeHUH MMeeT Mo IBa pa3beMa, OAMH U3 KOTOPBIX
COECMHEH KabesieM ¢ BBIYHMCIUTENBHBIM YCTPOWCTBOM, a OPYTOM CO BTOPO#M KaMepoii
IONy4YeHHs H300paxeHui, K BHMYHCIUTENHEHOMY ychbﬁCTBy kabeneM mojacoeIuHEH

IIOBOpOTHBIfI CTOJI i KPYI'OBOTO BpallICHUA CTATHYHOIO o0BeKTa.



Cnioco6 pexoncrpykuun 3D Moaen cTaTH4YHOrO 06hLexTa
H YCTPOHCTBO VI €ro peajiM3aliun

Pur 1

hur, 2.



Cnocob pexoncrpykuuu 3D moaean cratuanoro odbexra
U YCTPOHCTBO 116 €ro peanusanuu

Dur. 4.




Crnocod pexoncerpykuun 3D moxenn cTaTHYHOro 00beKTa
H YCTPOHMCTBO /I €10 peaau3anuy

Tetats
A
SN

i 3;;{ s
Bl

e

r

B

Dur. 6.



Crioco6 pexoncrpyxunu 3D moaean crarnuanoro o0bexTa
U YCTPOMCTBO AJIH €10 peanu3alun

Dur, 7.
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