PC-DMIS Laser Manual

For PC-DMIS 2014.1

w4 HEXAGON
{ METROLOGY %

. Fowersd by
. HEXAGON METROLOGY

Software Foundation

By Hexagon Metrology



Copyright © 1999-2001, 2002-2014 Hexagon Metrology and Wilcox Associates Incorporated. All rights
reserved.

PC-DMIS, Direct CAD, Tutor for Windows, Remote Panel Application, DataPage, and Micro Measure IV are
either registered trademarks or trademarks of Hexagon Metrology and Wilcox Associates, Incorporated.

SPC-Light is a trademark of Lighthouse.

HyperView is a trademark of Dundas Software Limited and HyperCube Incorporated.

Orbix 3 is a trademark of IONA Technologies.

I-DEAS and Unigraphics are either trademarks or registered trademarks of EDS.
Pro/ENGINEER is a registered trademark of PTC.

CATIA is either a trademark or registered trademark of Dassault Systemes and IBM Corporation.
ACIS is either a trademark or registered trademark of Spatial and Dassault Systemes.

3DxWare is either a trademark or registered trademark of 3Dconnexion.

Ip_solve is a free software package licensed and used under the GNU LGPL.

PC-DMIS for Windows uses a free, open source package called Ip_solve (or Ipsolve) that is distributed under
the GNU lesser general public license (LGPL).

Ipsolve citation data

Description: Open source (Mixed-Integer) Linear Programming system

Language: Multi-platform, pure ANSI C / POSIX source code, Lex/Yacc based parsing
Official name: Ip_solve (alternatively lIpsolve)

Release data: Version 5.1.0.0 dated 1 May 2004

Co-developers: Michel Berkelaar, Kjell Eikland, Peter Notebaert

License terms: GNU LGPL (Lesser General Public License)

Citation policy: General references as per LGPL

Module specific references as specified therein

You can get this package from:

http://groups.yahoo.com/group/lp_solve/

PC-DMIS for Windows uses this crash reporting tool:

“CrashRpt”

Copyright © 2003, Michael Carruth

All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that
the following conditions are met:



Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

Redistributions in binary form must reproduce the above copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.

Neither the name of the author nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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PC-DMIS Laser: BctynneHue

PC-DMIS Laser: BcTtynneHue

B naHHOM gokyMeHTauumn onncaHo, kak ncnone3osate PC-DMIS ¢ BalLMM nasepHbIM LLYyNOM A5 U3MepeHus
3MeMeHTOoB Ha aetanu nnbo ansa cbopa AaHHbIX. JlasdepHble Lymnbl NO3BOMSIOT C NErkOCTbiO OCYLLECTBMATh
cbop MUNNMOHOB TOYEK AaHHbIX (Ha3biBaeMblx 0bnakamu Toyek). [Nocne aToro gaHHbIe obnaka Tovek
ucnonb3ytoTcs B PC-DMIS Anst KOHTYPHbIX KapT NOBEPXHOCTEN, SKCNOpTa ANsi BOCNPOU3BEeAEeHUS NakeToB 1
CO37aHusi NOCTPOEHHbIX ANIEMEHTOB 1 aBTO-3NeMEHTOB. B gaHHON fokyMeHTauuu obecyxaaerca
ncnons3oBaHne PC-DMIS ¢ 6eCKOHTaKTHbIM Na3epHbIM LLYNOM A5is cbopa U MHTEPNPETUPOBAHNS OAaHHbIX
obnakoB To4ek.

PC-DMIS Laser noagep:Kusaert cieaylowme KoHpurypauum annapatHoro obecneveHms:
e Perceptron — Digital, V4, V4i, V4ix n V5

e CMS-106un 108 (ans DCC) 1 108 (ansa noptaTneHbIX); HP-L-20.8 (ana DCC u Portable)

OcHoBHble TEMbI AaHHOMO dhaina CnpasBKu BKIOYAOT crieayowme:

e  ATpunOyThbl 1Aa3€pPHOr0 N3MEPEHUS

e Hayano paboTthbl

e cnonb3oBaHue naHenun nHctpymenToB Llyn B PC-DMIS Laser

. VIcnonb3oBaHWe CUHXPOHHOIO BbINOSIHEHUS

. Vicnonb3oBaHne 03BYYMBaAHMUS COObITUS

. Vicnonb3oBaHMe NpocMoTpa fasepa

o Vicnonb3oBaHue nHankatopa Npsamas ckaHMpoBaHWs

. MHdbopmMaLms 06 MHCTpYMEHTax BM3yanuaaLlmm

° LiBeTa ckaHMpoBaHus obnaka Touek

e /cnonb3oBaHue naHenen MHCTPYMEHTOB Laser

e /cnonb3oBaHue 00s1aKoB TOYEK

e CospaHue anemeHTa CeTka

e Onepatopsl Pointcloud

. MpunaccoBkM obraka To4ek

e CepBep TCP/IP obnaka Todek

. Vi3BneyeHne aBToanemMeHTa

e Co3gaHue aBTOSNEMEHTOB C MCMNOb30BaHMEM N1a3€pHOro Liyna

. QOuuncTKka AaHHbIX CKaHMPOBAHUSA aBTO-3N1EMEHTA

e CkaHMpoBaHWe oeTanu C UCNOMb30BaHMEM N1Ia3epHOro Lyna
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e PaboTa c owmnbkammn nasepHoro Liyna

Mcnonb3yiTe gaHHYyo AOKYyMEeHTaL M BMecTe C OCHOBHOW AokyMeHTaumen PC-DMIS, ecnu Bbl CTONKHETECH
C KakMM-nNnbo BOMpoCcoOM OTHOCUTENBHO MPOrpaMMHOro obecneyvyeHnsi, He ONUCcaHHbLIM 34€eChb.



ATpunbYTbI 1a3€PHOTO U3MEpPeHus

ATpUOYTLI Na3epHOro N3mepeHus

I'Iepep, TEeM, KaK BOaBaTbCA B FIOD,pO6HOCTI/I pa6OTbI ¢ 6eCKOHTaKTHbIMMK Na3epHbIMA LLynamMu, HeobxoaMmMo
NOHATb UX XapaKTePUCTUKN ONA yNydleHna pe3yrnbTaTtoB, NoJjlydaeMblX Npu Ux Nncnonb3oBaHum Ond
n3MepeHus. J'Iaseprle Lynbl ABNAKOTCA OT/NIMYHbIM pelleHnemM ons 6bICTpOF0 cGopa 6onblmx 06 bemoB
OaHHbIX. Takke oHn XOpOoLwo noaxoaaAT anda naMmepeHusa netanen, KOTOpble MOTyT npetepneTb ,u,ed)opmau,mo
noa AaBlieHUeM TaKTUIbHOro Lyna.

OpHako crnegyeT NOMHUTB O TOM, YTO Ha M3MEepPEeHWs, OCYLLECTBISIEMbIE C MOMOLLbIO J1a3epHbIX AaTYMKOB,
OKa3bIBaloT BNMsIHME Apyrne hakTopbl, TakMe Kak COMHEYHbIN CBEeT, hakTypa NOBEPXHOCTU, OTPaXKaeMoCTb
MOBEPXHOCTU U LIBET NOBEPXHOCTU. [1Nsi KOMMEHcaUMmn psiga ykasaHHbIX (hakTopoB K AaHHBIM MOXHO
NMPUMEHATb PUMbTPLI, NO3BOSIAIOLLME KOHTPONMPOBATL Takoe BnusiHne. OgHako, criegyeT NoOHMMaTh TO,
Kakum 06pa3oM U noyemy AaHHbIe 3NIEMEHTbI BIIUAIOT Ha pe3ynbTaThl.

ConHeyHsblli ceem

B otnnume ot apyrux OGECKOHTaKTHbIX CUCTEM, Ha Nna3epHble AaT4YnKn 00bIYHO He BNUsieT CTaHgapTHOe
ocBelleHue, ncnonb3yemoe Ha npon3BocCTBeE. J'Iaseprle OaTHUKN MOTyT pa6OTaTb B yCnoBuax
nepemMeHHOro oceeLlleHnd, NOCKOJIbKY YaCcToTa AaTyMKa HAaCTpOeHa B COOTBETCTBUM C COOCTBEHHbIM
la3epom. Ha pesynbTaTt I/I3MepeHI/IIZ MOXET OKa3aTb BMUSIHUE NLLb CBET, UMEIOLLMIA Ty Xe ONTU4eCKyo
4acTOoTy, 4YTO KN CaM Jnasep. |_|OCKOJ'Ibe COSHEeYHbIN CBET COAEPXKNT BCE ONTUYECKME HYaCTOThbl, BaXXHO CBECTU
YypOBEHb CONMHEYHOro cBeTa B NomMeLlleHNN y4acTka KOHTPOJIAd K MUHUMYMY.

Omoenka nosepxHocmu

|_|OCKOJ'Ibe TakKTUINbHbIE LWYNbl NpeBbILaoT OTKINOHEHNEe AnaA OonblUMHCTBA TUMOB OTAENIKN NOBEPXHOCTH,
TaKTUNbHbIN Lyn BbICTyNnaeT B Ka4eCTBe CriaxueakLiero (*)I/IJ'Ipra. Kor,qa TaKTUIMbHbIN wyn BCTynaeT B
KOHTaKT C NOBEPXHOCTbIO, OH yKa3blBaeT cpegHne 3HavyeHna Ona camMbiX BbICOKMX TOYEK MOBEPXHOCTW. I'Ip|/|
Mcnosib3oBaHMK Na3epHOro gatynka, CBeT oTpaKaeTcd OT MOBEPXHOCTU AeTaru. To, kak OoTpakaeTcd CBeT,
BO MHOIOM 3aBUCUT OT HEPOBHOCTW NOBEPXHOCTU, AaXe B TOM Criy4dae, eClii Ha OLWynb 1Unn 4enoBe4vyeckomy
rna3y OHa He KaXeTcd TaKoMn.

OmpaxcamesnvHasa cnocobHocmo noeepxHocmu

OObIYHO NMOBEPXHOCTU C MATOBOW OTAENKON cpabaTtbiBaloT nyylle, YeM NOBEPXHOCTY C IMMSHLIEBOWN OTAEIKON.
MsHUeBas oTAernka NOBEPXHOCTU OObIYHO MMEET HanpaBfeHHOe OTpaxeHne. B 3aBucMMocTn OT yrna
OCBeLLEeHNs ByaeT NofyyYeHo CrAMLIKOM MHOTO UMK CIILLIKOM Maro cBeTa. BoamoxHo dhopmmpoBaHme Tak
Ha3bIBaeMOoro "ropsiiero yvacrtka" (HeuTo, YTo BbIrMAanT Kak "kanns" B rpaduyveckon obnactu). [JaHHas
Kaniss hakTU4eckn aBnseTcsa n3obpaxeHnem nctodHmka ceeta. OTpaxeHme cBeTa MoXeT 4obaBuTb psag
HECOBMECTMMbIX TOYEK B MPSAMYIO CKaHMPOBAHUS, HO Ha OCTaBLUMECH TOYKU OTpaXeHne He NoBrmnserT.
OTtpaxaTtenbHas cnocobHOCTb NOBEPXHOCTU MOXET OblTb KOMMEHCMPOBaHa NyTeM HAaHECEHWS Ha deTarb
N3Mernb4YeHHOro NOpPOLLKAa UMW KPackn B BUAE aspo30ns.

Lieem nosepxHocmu

nOCKOHbe na3epr||7| NyYd ABNAETCA CBETOM, LBET NOBEPXHOCTU TaKXe crnocobeH NoBNUATb Ha pes3ynbTaTthbl
M3MepeHl/II7I. TOuYHO Tak e, Kak U ‘-IeprIIZ LUBET nornowaeT Tensio CoriHua, NoBepxXHOCTb YepHOro uBeTa
nornowiaeT CBEeT J1a3epPHOro Jiyya, 4YTo YCINOXHAET UaMepeHus ﬂOBerHOCTeI7I YepHOoro uBeTa. bonee TemHble
uBeTa nmetoT 6onee BbICOKUIA NOTeHUMan Anst BO3HUKHOBEHMS npo6neM. Ecnu getanb crnvwkom TemMHas,
MO>XHO HaHEeCTW NOpPOLLUKOBOE MNMOKpbITUE ONA TOro, 4yTOObI 0ONErYnTL €€ n3mMepeHume.

HeobxoamMmo HeKoTopoe BpeMs 1 OMnbIT paboTbl C BalLMMK OnpeaeneHHbIMY AeTansim 1 B Ballen
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CI'IGLI,I/I(*)I/ILIGCKOIZ cpene ona onpeneneHnda Toro, Kakne yCtaHOBKU I'IO,EI,OIZ,EI,yT BaM Hauny4wnm 06paaoM.
Heobxoaumo JKCnepnmMmeHTnpoBaTb C AaHHbIMU BO3MOXHOCTAMU BallEro onpegesfieHHoro gat4ymnka and
yny4yuweHuna pe3ynbTaTtoB I/13MepeHl/II7I.

i"-Cnep,yeT NMOMHUTb O TOM, YTO Bbl paboTaeTe C na3epHbiM AaTYMKOM. OBpaTUTECh K AOKYMEHTALMMN BaLLEro Lyna Ans
03HAKOM/IeHUSA € Bomnpocamu obecneyeHus 6esonacHocT U 6e3onacHoi paboyein 06CTaHOBKM.




Hayano paboTbl

Havyano pa6oThl

Mepen Havanom ncnonb3osaHus PC-DMIS ¢ nasepHbiM YCTPONCTBOM CyLLecTBYeT psf 6a30BbIX LLAros,
KOTOpble HEOBXOAMMO BbINOMHUTL, YTOOLI y6eanMTLCS B MPaBUbHOCTM NOAFOTOBKN BalLen CUCTEMBI.

Ona 3sanycka PC-DMIS ¢ nasepHbIM LLyNoM cnegyeT BbIMOMHUTL criefytollme Lwaru:

B cnyyae ncnonb3oBaHua nasepa Perceptron Ha pyke Romer cM. pasgen "Vicnonb3oBaHue NnopTaTUBHON
KM Romer" B nokymeHTaumm PC-DMIS Portable.

War 1: YctaHoBka u 3anyck PC-DMIS

Mepen Hayanom paboTbl C BaWMM NasepHbIM YCTPONCTBOM crieayeT yoeamTbCs B NPaBMITbHOCTU YCTaHOBKM
PC-DMIS Ha Balle KOMMNbIOTEPHOW CUCTEME.

Onsa yctaHoBkn PC-DMIS ons Ballero nasepHoro yCcTponcTaa:

1. Crepyet y6eoutbCs B NPaBUIbHOCTN HACTPOWKMN MaLUMHBI, HA KOTOPOW UCMONb3YETCs Nas3epHbIn
LLYN U COOTBETCTBUM KOHDUTYPaALIMN TEXHUYECKUM XapaKTepucTnukam MallmHbl. BeinonHamnte
TpeboBaHUs JOKyMEHTaLMK, BXOOSALWEN B KOMMMEKT NOCTaABKN Na3epHOoro Lwyna, AN npaBuIibHOro
NOAKITHYEHNS annapaTHoro obecneveHus.

2. Tlopgkniounte 3NeKTPOHHbIN KoY, 3anporpaMMMpPOBaHHbIV C UCnonb3oBaHnem onuum Jlasep, k
BalleMmy KoMnbtoTepy. Takke HeoBXx0AMMO 3anporpaMMMpoBaTh NPaBUMbHBIA TUN Na3epHOro Lyna
13 HMcnagarowero cnmucka Tun nasepa. YCTaHOBKM 3NEKTPOHHOIO KNtoYa criegyeT BbibpaTb A0
yctaHoBkn PC-DMIS anst Toro 4tobblibl 06ecneyntb yCTaHOBKY TpebyeMbIx nasepHbIX KOMMIOHEHTOB.
B cnyyae ecnv anekTpOHHbIN KoY He Bbin CKOH(UIypupoBaH npaBurbHO, crneayeT obpaTutbes K
BaLleMy AUCTpMOLIOTOPY NporpammHoro obecnedeHms PC-DMIS.

3. [Onsa ycraHoBku PC-DMIS cniegynte MHCTpyKuMsiM B doaine readme.pdf.

4. 3anyctute PC-DMIS B pexume online, Boiopas lMNMyck | Bce nporpammel | <Bepcusa> | <Bepcunsa>
online, roe <Bepcusi> obo3Ha4vaeT Bepcuto PC-DMIS.

5. OTKpoI1Te CyLLECTBYIOLLYIO NpOorpamMmMmy M3MepeHust Unu cosaaiTe Hosyto. Mpu cosaaHnm HoBoW
nporpaMmbl USMepPEHMUs NOSIBUTCA ANANorosoe OkHO YTUMUTLI wyna.

MpumeyaHue: YnpaBaeHue yCTaHOBKOW ApaliBEPOB U T.M. AO/IXKHO OCYLLECTBAATLCA C MOMOLLbIO MPOrpammbl-
ycTaHoBLWMKa PC-DMIS.

HacTtpoiika napameTtpos 6e3 nporpammbl UsmepeHus

HekoTopbIM nonb3oBaTtensiM MoXeT NoTpeboBaTbCst U3MEHUTL NapameTpbl nasepa 6e3 oTKPbITUSA
nporpammbl uamepeHusi. Mpu HeobXxoaMMOCTM NepPenTU Ko BKNaake JlasepHbIN JaTYUK oS TEKYLLErO
nasepHoro Aartyvka B AManoroBom okHe OnuumM ycTaHOBKM MOXHO C MOMOLLbIO HaXaTus Ha knasuwy F5
unu Boidopa MNMpaBka | CBoncTBa | YcTaHoBKa. Bknagka JlazepHbIn gaTtumk obcyxpaetcs B Lare 3.

LWar 2: OnpepeneHve nasepHoro wyna

B cnyyae ecnu Tvn Ballero nasepHoro Lyna eule He 6bin onpegenex, 4na co3gaHusa gavna wyna
Heo6Xxo4MMO BOCMONb30BaTbCA ANANOroBbIM OKHOM YTUNUTLI Lyna.

[ns cosnaHms HoBoOro cba|7|na wyna an4d sawlero yia3epHoro gatymka:
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1.

Bbibepute nyHkT MeHio BeTaBuTtb | 3apatb o6opyaoBanue | LLyn. MosButcs guanoroBoe okHO
Ytunutel wyna. (JaHHbin guanor nossnseTcs asToMmaTuyecky npy cosgaHnyM HoOBOW NporpaMmel
n3MepeHuns.)

Probe Utilities C\podmisddbetat CONTOUR.PRE

q.! - =—; Measre.., | i e
[conmoun -
Edt | add anges
Active tiplst: ¢
ST LAD0 BALLO, 3507 00,10 0 0 | Toerances. | Resuis...
Setp... | Park Used
Prntist.. |  GlobalUsd
e Format. .. |
=
F
™. ¥ User defined callbration order

Prabe desriobon: .
[RoeER_cormoum_vs -]

FRIOBEFH 10M
Joarytzh angie

Jont:hﬁ o
p 8 1ROMFR CONTOLR V5

Pl f ¥ [ o Canel

Juanozoeoe 0KHO Ymunumel wyna

BeeanTe uma ansa onuuy dain wyna, KOTOPoe HaunyylnMMm o6pasom OnuchIBaeT Balll NlasepHbIN
OaTynK.

EIRERZACHELL YN He onpegeneH

Bbibepute COOTBETCTBYIOLLMI LLYN U3 packpbiBatowerocs cnncka Onucaxnue wyna. bonbwmHCTBO
nasepHbIX JaTYUMKOB HanpsMyo noaknoyaTes K ronoske wyna PH10M. MNpu ncnons3oBaHun Ha
MawmHe ¢ YlMY gatunk CMS 108 coeguHsieTcs ¢ ronoskow Lyna Tesastar.

B cnyyae HeobxognmocTun, aHanormyHbIM oopa3om BbIGMpanTe 4ONONHUTENBHbIE KOMMOHEHTbI ANs
"NycTbIX coeguHeHMI" OO TeX nop, Noka onpegeneHuve wyna He OyaeT 3aBeplueHo. OnpeaeneHHbIv
wyn 6yaet oTobpaxatbcs B CnMcke akTMBHbIX HAKOHEYHUKOB MOCIE 3aBEPLUEHUS.

CnepnyeT 00paTuUTb BHMMaHWE Ha TO, YTO n3obpaxeHue wyna 6onee He otobpaxaeTcs. O6bIYHO
AaHHas BO3MOXHOCTb SBNAETCS XenaTernbHOW, MOCKOSbKY 3TO MNO3BONSET HE NPEensTCTBOBATbL
0630py getanv Bo Bpemsi uamepenus. OgHako, Bbl MOXETE BKMOUYNTb OTOBPaKeHMs KOMNOHEHTOB
Lyna, WernkHyB ABa pa3a no KOMMOHEHTY Luyna Ans OTKPbITMS AnanoroBoro okHa PegaktupoBaHue
KOMMOHEHTa Lyna. YcraHoBuTe chnaxok psgom ¢ onumen NMpopucoBbiBaTh AaHHbIN KOMMOHEHT.

B cny4yae ncnons3oBaHus ronosok PH10, Tesa unu HenpepbiBHOro Tvna ¢ C-o6pasHbiM
coeguHeHeM HEOOXOAMMO yOeanTbCst B TOM, YTO Yribl COEAMHEHMS MPABUIBLHOTO OTPErYNIMPOBAHbI
Ons Bu3yanbHbIX Lenen. B npotusHoMm cnyyae, PC-DMIS He cMoXeT npaBunbHO CONOCTaBUTb
JaHHble AaTyuKa C NOMNoXeHMeM MalluHbl. BaxkHO noHUMMaTh TO, YTO harn wyna He onpegensieT
OpUEHTaUUIO Lyna OTHOCUTENBbHO COeQUHEHUs; onpeaenseTcs Nuilb BeKTop Lwyna. Ecnuv wyn He
NMoBOpa4YnBaEeTCs AOMMKHbIM 00pa3oM BOKpYT coeauHeEHMs!, HeobXoaAMMOo Bpy4HYyto obecneunTb



Hayano paboTbl

OONONMHUTENbHbIN NOBOPOT, BbINOJIHMB LLENTHOK I'IpaBOI7I KHOMKOW MbILLW MO KOMMOHEHTY U N3SMEHNB
3anucb Yron NnOoBOPOTa BOKPYr coeguHeHus no ymomn4vaHuio, 4YTOObI OTO6pa3MTb HOBbIN NoOBOPOT.

[ns nony4eHnst ONONTHUTENBHOM MHAOPMaLMK MO onpeaerneHunto LWynoB cM. pasagen "OnpeaeneHne
obopynoBaHusa" B OCHOBHOW AokymeHTauum PC-DMIS.

LWar 3: OnpeaeneHue onuun yctTaHOBKU ANS fla3epHOro gatymka

1. EcnuBbl yBnagnTe guanoroBoe OKHO YTunutol wyna, SGKDOVITG ero.

2. OtkponTe guanoroBoe okHO Onuum ycTaHOBKM, HaxaB knasuwwy F5 unu Beiopas MNMpaeka |
CBoucTtBa | YcTaHOBKA.

3. Bb|6ep|/|Te BKINnagky Hasepru?l AaTtyuk. [laHHasa BKNagka M3MeEHSIeTCA B 3aBUCMMOCTM OT TMna
Jla3epHOoro gart4yunka, yKka3aHHoro B KOH(bI/IpraLI,I/IVI AJIEKTPOHHOIO Krito4a. OtaenbHas Mchopmau,vm
npeacraslieHa angd cnegyrwmx Tmnos AaT4ynKoOB.

e [atyukm Perceptron

e [atymku CMS
Cnenyvte MHCTPYKUMAM OMUUIA YCTAaHOBKM HIDKE OIS BALLIEro JTa3epHOro Aaryuka.

YCTaHOBKM peecTpa ANA la3epHbIX Lynos

B pepakTope yCcTaHOBOK AOCTYMHbI ABE YCTAaHOBKK, MO3BOMsOLME 0OecneynTb aBTOMaTU3auuio
NnepekxsitoyeHna Mexgy KOHTakTHbIM AaT4YMKOM 1 gatyukom Perceptron Ha ronoske PH10
(PICSDifferential SwitchBit) 1 KOHTPONSA BKNIOYEHWUS CTAHUMM HarpeBa fas3epHoro wyna
(WarmUpStationPowerBit).

Oatuuku Perceptron

Setup Options [E3m]

General | Part/Machine | Dimension | ID Setup |
Sound Everts | NC-100Setup  LaserSemsor | Animation |

Sensor binary file:
|C:"-.F'|:|:Imi52l}'l G ANPerceptronCSGMain bin

Hardware:

[vai E |

Open Log Folder... |

[ Delete logged data at startup

Bknadka JlazepHsili 0amyuK, yka3vlearou,aa Ha 08ouYHbIl ¢alin 0na damyukos Perceptron
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Mcnonb3yinTte KHOMKY ... Ans nepeMeLLeHnst K MECTOMOSOXEHUIO ABOMYHOrO ¢harina CSGMain.bin B okHe
[BounyHbIN dann pgaTymka. [JaHHbIN harin CoaepXUT KOHUIypauuto gaTynka, BXOAMBLLYKO B KOMMNNEKT
MOCTaBKM BaLLero Liyna 1 ycTaHaBn“BaeTCcs Npy ycTaHOBKe Habopa MHCTPYMEHTOB U ApaiBepoB Ans Lwyna.

OnpepeneHve annapaTtHoro obecneveHns U3 HACNagarLwero cnucka nossonsiet PC-DMIS 3anomMHUTb TO,
Kakue onuun (NpMbnmauTenbHble CyMMbl, MpoekTopbl V5, kanmbpoBka NNocKMx Lenen n T.4.) A0MMKHbI OblTb
paspeLlleHbl/3anpeLleHbl Aaxe B TOM cry4yae, koraa Bbl Haxoguteck B pexwume offline. Npn HaxoxaeHun B
pexume offline, Bce onuuu gnst BbIopaHHOro Tuna annapaTtHoro obecneveHus 6yayT AOCTynNHbI Ans o63opa.

Mpw wenyke no onumy ABTO-0GHapYKeHMe OCYLLECTBISETCA NpoBepka 060pyaoBaHusl, B AaHHbIA MOMEHT
NOAKMIOYEHHOTO K BalLel MallunHe. MNpu 3TOM OCyLLEeCTBSIETCS NpoBepKa NpaBUbHOCTM 06OpyaoBaHUs,
yKasaHHOro B Hucnagatollem cnucke O6opyaoBaHue.

O6nacTtb Peructpaumsa nossonseT onpeaenutb, 0yaet nu MO reHeprpoBaTh TEKCTOBbLIE PEMMCTPALMOHHBIE
annbl, cogepxalume nHopmMaumio 0 KomMyHuKaumm mexay PC-DMIS 1 nazepHbiM 4aTYnMKOM, BO BpeEMS
BbINONHEHMs NnporpaMmmbl namepexna. Miudopmauus, saanucbiBaeMas B permcTpaumoHHble dalnbl, BKOYaeT
CKaHMpPOBaHWs, HOMUHarbl pacCYNTaHHbIX 3NeMeHTOB M Np. B nocneacteumn atu dannbl CNOMNb3YOTCSA
rpynnov TEXHUYECKOW NOAAEPXKKM ANS YCTPaHeHUs onpeaeneHHbIX HenonaaokK, CBA3aHHbIX C Na3epHbIM
DaT4YMKOM.

PervcTpauus BkntoUveHa - [laHHbIi onaXKok BKIKOYaET UKW BbIKIOYaEeT 3anncb JaHHbIX B
perncTpaunoHHble dannbl.

OTKpbITbL perncTpaunoHHyto nanky - [laHHas KHOMka oTKpbIBaeT nanky, rae CoxpaHeHsl
perncTpauunoHHble dannel. Hanpumep, ana PC-DMIS 2014 cogepxvMmoe nankm Haxoantca B
C:\ProgramData\WANPC-DMIS\2014\NCSensorsLogs\

YpanaTtb 3apeructpupoBaHHble AaHHble NPU 3anycke - ecnv oTMeyeHa aaHHas onuud, PC-DMIS
oyget yoanaTb dannbl C permcTpaunoHHbIMM AaHHbIMU U3 PETMCTPALIMOHHONM Nanku Kaxabl pas npu
CO34aH1M HOBOW NporpaMmmbl U3MEpPEHUS.

Oatyukmn CMS
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Setup Options [Eem]
General | Part/Machine | Dimension | 1D Setup |
Sound Everts | NC-100Setup  LaserSemsor | Animation |
Hardware. Software
Toolkit Version: cmSKt WV2.80 Jul 8 2010
Initizlization
IP address: | 152 . 168 . 150 . 100
Port H: |5'35E"-ll
General
Beep level: |E' (0..100)
Logaing
v Log Enabled Open Log Folder...
[ Delete logged data at startup

Bknadka JlazepHoili 0amyuk 044 wyna CMS

1.

B obnactn O6opyaoBaHue/l10 oTobpaxaeT COOTBETCTBYHIOLLYIO BEPCUIO Habopa MHCTPYMEHTOB
CMS B cnvcke Bepcus Habopa MHCTPYMEHTOB.

Mcnonbayiite okHa IP agpec n Ne nopta ansa onpegenexus IP agpeca u Homepa noprta
KoHTponnepa CMS.

B cnyyae HeobxoanMocCTh Ucnonb3ynTe OkHO YpPOBEHb 3BYKOBOIO CUrHana Asnsi yCTaHOBKU
rPOMKOCTU 3BYKOBbIX CUFHArNoB, nogaBaembix KOHTpornnepom CMS. 3aeck MOXHO BBeCTH Ntoboe
3HayeHue ot 0 go 100. 0 NONHOCTBLIO BLIKIMHOYAET 3BYK.

Mpu >xenaHMm MOXHO MCMonb3oBaTb 06nacTb Perncrpauunsa ansi co3gaHnst TEKCTOBbIX
perncTpaunoHHbiX annos, cogepxalmnx nHpopmaumo o cesa3m mexay PC-DMIS 1 naszepHbim
OaT4YMKOM BO BPEMSI BbIMOMHEHUS NporpaMmMbl namepeHus. MiHdopmauus, 3anvceiBaemas B
perncTpaunoHHble dannbl, BKIIOYAET CKAaHMPOBAHMS, HOMUHArbI PACCYUTAHHbIX 3N1IEMEHTOB 1 Np. B
nocrneacTBMmM 3T pansibl UICNONb3YTCA FPYMNNON TEXHNYECKON NOSOEPXKKNA NS YCTPaHEeHUs!
onpegerneHHbIX HENONaaoK, CBA3aHHbIX C Nla3epHbIM AaTYMKOM.

e Perucrtpauus Bknro4veHa - [laHHbIi oniaXKok BKIKOYAET UKW BbIKIIOYaET 3anncb JaHHbIX B
perncTpaunoHHble dannbl.

e  OTKpbITb permcTpauMoHHy nanky - [laHHas KHoMka OTKpbIBAET Narnky, rae COXpaHeHbI
perncTpauunoHHbie dannel. Hanpumep, ana PC-DMIS 2014 cogepXvMmoe nankm Haxoantcs B
C:\ProgrambData\WANPC-DMIS\2014\NCSensorsLogs\

e YpanAatb 3apernctpMpoBaHHble faHHble NPU 3anycke - ecliv OTMeYeHa AaHHas onuus,
PC-DMIS OyneT yaansitb hainbl ¢ perMcTpaumMoHHbIMU JAHHBIMU N3 PErMCTPAaLMOHHON Nanku
KaXkabl pa3 npy co3gaHum HOBOW NPOrpamMmbl U3MEPEHUS.
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Bknagka JlazepHbIn gaTtumk Tarke oTobpakaeT BEPCUI0 YCTaHOBEHHOMO NporpaMMHOro obecneveHus

"CMS Toolkit".

LWar 4: KanubpoBka nasepHoro wyna

Mpouecc kanMbpoBKKU, ONUCLIBAEMBLIN B JAHHOM LUare, MOXeT OTNn4aTbCs, B 3aBUCUMOCTM OT "Onuui
N3MepEeHUs NasepHbIM LLYyNoM" 1 TUna yCTaHOBMEHHOTO UHTepderica. s nonyyeHus nogpobHomn
NMHpopmauumn 06 onumsix kKanmbpoBkM obpaTUTech k TeMe "Onumnmn n3mMepeHns NasepHbIM LLyNom".

Kanubpoeka damyukos Perceptron

Mpumeyanue: Mpu Kannbposke PC-DMIS 6yaeT MrHOPUPOBATb TEKYLLME 3HAYEHWNS SKCMO3ULMM U CYMMbI NOSYTOHOB,
MCMONb3YA 3HAYEHMA IKCMO3ULUN U CYMMbI MONYTOHOB MO YMOIYAHMIO, YKa3aHHble B Teme "HacTpomKM aKCno3mumm un
CYMMbI NOJIYTOHOB BO BpeMA KannbpoBku'. Nocsie oKOHYaHUA KaAMOGPOBKM NPOrpamma BOCCTAHOBUT UCXOAHbIE
3HayeHwuA.

B cnegyolumx Wwarax onucaHa npoueaypa, ucrnonb3yeMasi npu nepeoi kannmbpoBke Ballero fiasepHoro
Lyna:

1. BbibepuTe HaKOHEYHWK, 3aAaHHbIN B Lare 3, n3 okHa CMCOK aKTUBHbLIX HAKOHEYHUKOB
[AMaroroBoro okHa YTunuTbl wyna.

2. HaxmuTe Ha KHomnky U3mepeHue B ouanoroBoM okHe YTunuTtbl wyna. bygeT oTkpeiTo gruanorosoe
OKHO /3MepeHMe NnasepHbIM LLYMOM.

3. Bbibepute Tun onepauumn KanubpoBKM, Nocne Yyero Bbibepnte CMelleHne AN 4aTYMKOB
Perceptron.

4. Bblbepute apyrve Tpebyemble onuum kanubposku: Tun MepemeweHnsi, CkopocTb
nosuumnoHupoBaHusi, Habop napameTpoB 1 KanubpoBouHoe npucnoco6reHue.

Mpumeuanume: MNpu ncnonb3oBaHum KUM ¢ HECKOIBKMMU AaTYMKaMKU MeCTOMNoIoKeHMe cdepbl A4 N1a3ePHOro
KannMbpoBOYHOro NpmucnocobneHns cHavana byaeT HallLeHO C NOMOLLLbIO OTKa/IMBPOBAaHHOTO KOHTAKTHOTO
[aT4MKa € Tem, YToObl faHHbIe U3MEPEHMA AATYMKA MOXKHO 6bl10 Bbl CONOCTaBUTL C KAIMOPOBKON KOHTAKTHOIO
AaTymKa.

5. LenkHute U3smepuTtb, 4TOOLI HAYaThb Npoueaypy Kanuéposku. CreaynTe UHCTPYKUMSIM Ha 3KpaHe.
MepBble HECKOMNbKO BbIBEAEHHbLIX 3aMpOCOB UAEHTUYHBI NPOLIEAYPE HAaCTPOMKM AATYMKOB KacaHus.

Mpumeuanue: B cnyyae ncnonb3osaHua nepemeteHns MAN nan MAN + DCC, ninbo otseTa [la Ha coobuieHume
“Mepemewanacb nu chepa?”’, HEOHXOAMMO BPYUYHYIO Pa3fennTb KannbpoBouHyto chepy nononam. Cm.
"[leneHne KanMbpoBoyYHOW chepbl Nonosam Bpy4Hy". MNocsie BbINoJHEHUA KaMBPOBKN CMELLLEHUSA

coobLeHMe 0 HEOBXOAMMOCTHU Pa3genuTb chepy bonblue He byaeT BbIBOAWUTHCA 40 TeX Nop, NoKa Ha BONPOC
“Mepemewanacb nu chepa?” He byaeT aaH oTeeT "[a".

6. [Ona gatumkos Perceptron ¢ YIMY npu HEKOTOPbIX yriiax HAKOHEYHUKA Lyna na3epHbIn ny4 MOXeT
nagaTb Ha 4acTb OCHOBaHUA kanubpa. B HekoTOpbIX Cnyvasx cTaHAapTHOE OTKMOHEHWE KanMbpoBKu
LLyna 9TMX HAKOHEYHWNKOB NpPEeBbLILLAET pacyeTHoe 3HadveHue. B Takux cnydyasx PC-DMIS BbiBegeT
coob6LLieHne ¢ BONPOCOM, XOTUTE N Bbl NOBTOPUTL KannbpoBKY 3TUX HAKOHEYHWNKOB. Ecnu Bbl
HaxkmeTe [a Ans noBTOpa KanMbpoBKM 3TUX HAKOHEYHMKOB, cuctema ByaeT ucnonb3oBaTb
CMeLLEHUs 1 OpUeHTaLumio, 3aaHHble NepBbiM U3MEepPEeHNEM, BMECTO UCMOMb30BaHUS TEOPETUYECKMX
3HaYeHUn. 3TO NPUBOOUT K OTCEYEHUIO BOKPYT Bornee TOYHOM Lenn Bo BpeMs MOBTOPHOM
KanmbpoBsku.
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11.

12.
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Hayano paboTbl
Mocne 3aBeplieHus BoinonHeHus PC-DMIS BosBpallaeTcs B pexumM obyyeHuns n otobpaxaeT
Ananorosoe okHO YTURUTBI Lyna.

Mocne 3aBeplueHns kannbposku gatunka PC-DMIS oTo6pa3nT guanoroBoe OKHO YTUNUTBI Lyna.

B cnyyae Heob6xoaMMOoCTH, BEINOMHUTE LLENYOK No KHoMke Jlo6aBuTb yrnbl A4ns onpeaeneHns
noBbIX OPYrMX YrNoB HAaKOHEYHUKa, TpebyloLwmx kannbpoBKw.

Bbl6€pI/ITe HaKOHEYHMKM N3 OkHa CNMUCOK aKTUBHbIX HAKOHEYHUKOB B AManoroBoM OkHe YTUNuTbl
wyna, ana KOToporo Bbl XoTenu Obl BbINOSTHUTb KaJ'IMGpOBKy. an/l nepBOHaqaanon Kanvl6p03|<e
HaKOHEe4YHMKa Nnosy4ynnochb 06Hapy)KI/ITb nnb I/IH(*)OpMaLI,I/ﬂO O cMelleHnn anAa KOH(bVIpraLI,VII/I wyna.

LLenkHnTe U3MepuTb, 4TOOLI HaYaTb Npoueaypy KanMbpoBKkKM Arst BCeX BbiGpaHHbIX yrros. Ecnu
yrnbl He BblbpaHbl, OyaeT BbiBeAEH 3anpoc 0 HeoOXoanmMocTn yoeanTbecsi B TOM, YTO criegyeT
BbINOSNHUTL KanMbpOBKY BCEX HAKOHEYHUKOB.

Bbibepute onumio HakoHeYHMKM 13 ananoroBoro okHa MamepeHue nasepHbIM LLyNoOM.

Y6eantecb B TOM, YTO BbIOpaHO TO ke KanMbpoBoYHOEe npucnocobneHune, KOTopoe
MCMorb30Banochk Ans KanMbpoBKM HaKOHEYHMKA.

LLenkHnte U3mepuTb. PC-DMIS BbINOMHUT KanMOpOBKY HAKOHEYHMKA U NOCIe OKOHYaHUS
0TO6pasnT AManoroBoe OKHO YTUNuThI wyna.

MpumeyaHus:

CmelLeHUs Kaxkaon ocu ans aatunkos Perceptron coxpaHatoTcsa B peecTpe Kak HotSpotErrorEstimateX,
HotSpotErrorEstimateY n HotSpotErrorEstimateZ.

Mocne 3aBepLieHUsA KaAMBPOBKM CMELLLeHUMA UM AaTUMKA (B 3aBMCMMOCTM OT TUMA LLyna) cneayeT BbINOJHUTD
Wb warun 8-13 Ha HoBOM daine Lyna, UCNOoNb3YIOLWEM TOT e AaTuuKk u KNUM.

Mpw Kannbposke PC-DMIS 6yaeT UTHOPMPOBATb TEKYLLME 3HAYEHMA SKCMO3ULMU U CYMMbI MONYTOHOB,
MCMONb3YA 3HAYEHMA IKCMO3ULUN U CYMMbI MONYTOHOB MO YMONYAHMIO, YKa3aHHble B Teme "HacTpoiiku
3KCMO3MLMM U CYMMbI NMOYTOHOB BO BPeMsA KaanbpoBku'. Mocsie oKoHYaHMA KanMbpoBKM Nporpamma
BOCCTAHOBUT UCXOAHbIE 3HAYEHMUA.

Kanubpoeka nopmamueHbix nasepHoix wyynoe CMS

B cnepytowmx warax onncaHa npoueaypa, ucnonb3yemas npu kanMbpoBke NOPTaTMBHOIO Na3epHOro Lwyna
CMS c ncnonb3oBaHMeEM MNiaHapHOro aTanoHa:

1.

Haxmunte Ha kHonky U3mepeHune B AnanoroBom okHe YTUnuThbl wyna. byaet oTkpbITO Ananorosoe
okHO U3mepeHune nasepHbIM wynom. Cum. "Onunm namepeHns nasepHbIM Lynom".

BbiGeprTe COOTBETCTBYIOLLMIA PEXUM AaTYMKa. 3HAYEHNEM MO YMOMNYaHuio ABnaeTca Zoom2A.
MomecTnTe NnaHapHbI 3TanoH B MecTe, rae ero 6yaeT yao6HO N3MepPUTb C NMOMOLLBIO PYKU.

LenkHute U3mepuTb, 4TOOLI HaYaTb Npouenypy kanmbposku. CriegynTe MHCTPYKUMAM Ha SKpaHe.
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MpumeyaHue: ana npoueaypbl Ka!'ll/l6pOBKVI I'IOTDE6VETCH BbIMOAHUTL 3axBaT 17 NONOC Ha NIaHAaPHOM 3TaJIOHe.
JaHHble nonocol 6\/[l,yT 3axBa4yeHbl 1a3€POM B PA3/ZIUYHbIX NONTOXKEHUAX U OPUEHTAUNAX OTHOCUTE/IBHO MNJIaHAPHOIO
3Ta/IOHa.

[ins 3axBaTta KaXkgon CTPOKM cUCTEMa OCYLLECTBsieT MPOPUCOBKY NIMHUN BU3UMPOBAHWS XEeNToro LBeTa B
KMBOM M306paeHnu, ans Toro, 4ToObl MOMOYb B BU3yanusauum Mecta 3axsaTa.

Kanubpoeka nasepHoix wyynoe KUM CMS

Mpouecc kKanMbpoBKM, oNMcbIBaeMbI B JAHHOM LUare, MOXXeT OTNMYaTbCs, B 3aBUCMMOCTU OTOMLMIA
nasepHOro Lwyna v Tuna ycTaHoBMeHHoro nHTepdeica. [Ana nonyyeHns nogpo6Hoi nHdopmauum o6 onumsax
KanuGpoBKku obpaTmTeck kK TeMe "Onumnm nsmepeHmnst NasepHbIM LLMoM".

B crnegyowmx warax onucaHa npoueaypa, ucrnonb3yeMasi npu nepeoi kannmbpoBke BaLero siasepHoro
wyna:

1. Bbibepute HakoHeYHUK, 3aaaHHbIN B Lare 3, n3 cnucka AKTUBHbIA HAKOHEYHUK ManoroBoro okHa
YTunutbl wyna.

2. Haxmute Ha KHOTMKY I/I3mepeHV|e B OManoroBoM OKHE YTUNUTDI wyna. BYﬂ,eT OTKPbITO gunarnorosoe
OKHO U3mepeHue na3epHbIM LLYNOM.

3. BbibepuTe COOTBETCTBYIOLLMIA PEXUM AaTUMKA. SHAYEHMEM MO YMOSTYaHMIO ABMsieTcs Z0om2A.

4. Bblbepute gpyrue Tpebyemble onuun kanubposku: Tun NMepemelueHuns, CKopocTb
nosnuynoHupoBaHus, Habop napameTpoB 1 KanubpoBouHoe npucnocoobneHue.

Npumeuanue: Mpu ncnonbzoBaHnn KMM ¢ HECKONBKMMU AaTYMKAMU MECTOMOJIOKeHMe chepbl 411 1a3epHOro
KannbpoBo4vHOro npmucrnocobneHmsa cHavana byaeTt HanaeHo C NOMOLLbIO OTKaIMBPOBAHHOIO KOHTAaKTHOrO
AAaTYMKa C TeEM, YTOObI AaHHbIE U3MEPEHMA AATYMKA MOXKHO Bbls10 Bbl COMOCTaBUTb C Ka/IMGPOBKOM KOHTAKTHOrO
OaTumKa.

5. UWenkHute U3mepuTb, 4TOOLI HaYaTb Npouedypy kanmbposkn. Cnegynte MHCTPYKLUMAM Ha SKpaHe.
lMepBble HECKOMNBLKO BbIBEAEHHbIX 3arnpocoB MOEHTUYHbI NpoLleaype HacTPONKU OAaTYMKOB KacaHus.

MpumeuaHue: B cnyyae ncnonb3oBaHusa nepemetteHns MAN nav MAN + DCC, anbo oteeTa [a Ha coobuieHue
“Mepemewanacb nn chepa?’ HeobXOAMMO BPYUHYIO Pa3fennTb KannbposouHyto chepy nornonam. Cm.
"OeneHvie KannbpoBoYHOI chepbl MoNoaam BpyUYHYH".

6. [llocne 3aBepLueHUs BbinonHeHnss PC-DMIS Bo3BpaLlaeTcs B pexum o0yyeHusa n otobpaxaet
Ananorosoe okHO YTURUTBI wwyna.

7. B cny4yae HeobXo4MMOCTU, BbINOMHUTE LLENYOK NO KHOMKe ﬂOﬁaBMTb yrnbl Ana onpeneneHna
nobbIX OPYrnx yrnoB HakOHe4YHUKa, TpeGyIOLLI,VIX KaJ'II/I6pOBKI/I.

8. Bbibepute HakOHEYHMKN U3 criMcka AKTMBHbIN HAKOHEYHMK B AMAriOrOBOM OKHe YTUNUTBLI wWyna,
AN KOTOPOro Bbl XoTenu 6bl BbINONHUTL Kannbposky. Mpy nepBoHayanbHoOW kannbpoBske
HaKOHEYHMKa NOMy4YnIocb OBHAPYXWTb NULLb MHOPMALMIO O CMELLEeHMN AN KOHUrypaumm wyna.

9. LUWenkHuTe U3mepuTb, 4TOOLI HaYaTb Npouedypy KanMbpoBkn Anst Bcex BbibpaHHbIX yrros. Ecnu
yrnbl He BblOpaHbl, 6yaeT BbiBeieH 3anpoc 0 HeobxoamMmocTh yoeanTbesi B TOM, YTO cneayeT
BbINOSHNTb KanMbpoBKY BCEX HAKOHEYHWKOB.

10. BeiGepuTe COOTBETCTBYIOLLUIA PEXUM AaTYMKa. 3HAYEHUEM MO yMONYaHUo SBnsaeTca Zoom?2A.
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11. Bbibepute onumio HakoHe4YHUKM 13 gruanorosoro okHa U3amepeHue nasepHbIM LLYyNnoMm.

12. Y6egutechb B TOM, 4TO Bbl6paH0 TO Xe KaJ'IVIGPOBO'-IHOG npmcnoco6neHMe, KOTOpO€E 1CnoJib3oBasrioCb
ana KaJ'IVI6pOBKVI HaKOHEe4YHUuKa.

13. WenkHute U3meputb. PC-DMIS BLINONHAET KanmMbpOBKY HAKOHEYHMKA U MOCIe OKOHYaHWs
oTobpaxaeT uanoroBoe OKHO YTUNUTBI Lyna.

14. Ons natynkoB CMS ¢ UIMY npu HEKOTOPbLIX yrriax HaKoOHeYHMKa Lyna nasepHbIi nyy MOXeT nagaTtb
Ha YacTb OCHOBaHWsi Kanubpa. B HekoTopbIX cryvasix cTaHOapTHOE OTKIMOHEHME KanMbpoBky Lyna
3TUX HAKOHEYHWKOB MpeBbILLaeT pacdeTHoe 3HaveHue. B Takmx cnyyasax PC-DMIS BbiBegeT
coo06LLieHMe C BONPOCOM, XOTUTE M Bbl MOBTOPUTL KannbpoBKY 3TMX HAKOHEYHWUKOB. Ecnu Bbl
HaxkmeTe [Ja 4ns noBTOpa KanMbpoBKM 3TUX HAKOHEYHUMKOB, cucTeMa GyaeT UcnonbL3oBaTb
CMeLLEHNs N OpUEHTaLNIO, 3aaHHbIe NEPBbLIM U3MEPEHNEM, BMECTO NCMNOSb30BaHNSA TEOPETUYECKNX
3Ha4YeHun. OTO NPMBOOUT K OTCEYEHMIO BOKPYT Dornee TOYHOM Lenn Bo BpeMsi MOBTOPHOM
KannbpoBKMu.

ABTOMAaTHUECKaA CAaMOLLEHTPOBKa chepbl MHCTPYMEHTa BO Bpems Ka/iMbpoBKu

ABTOMaTUYECKYIO CaMOLIEHTPOBKY chepbl MHCTPYMEHTa BO BPEMSs KanmbpoBKu B criyvasx, korga cdepa
Oblna nepemelleHa, Tenepb MOXHO BbINOMHATL TOMbKO AN NasepHoro gatymka CMS.

PyHKUMS Nasepa NPUMEHSIETCS B Crny4asx, korga Bo BpeMs KanmbpoBky gaTtyvka ccpepa nepemelleHa, n PC-
DMIS npegnaraeT pasgenuTb KannbpoBoYHyto cchepy nononam.

B Takmx cnyyasix BmecTo 3anpoca PC-DMIS pasgennTtb cdepy Bpy4dHyto nonb3oBartesnb OyaeT MMeTb
OOMOSTHUTENbHYI0 BO3MOXHOCTb OTOBpaXkeHns npouecca kanmbpoBKU B XXMBOM M306paKeHn 1
nepemMeLLeHns NasepHoro Aartynka B LEHTp cdepbl aBTOMATUYECKM.

Ha paHHbI MOMEHT Yy Bac nMmeeTca ABe BO3MOXHOCTU!:

o BpyuHyto pasgenuTb cdepy, npmeeas ee B LeHTp Tpaneuun, a 3ateM Haxatb OK gns 3anycka
KanvbpoBkn nasepa

e OtobpasnTe YacTb KanmbpoBOYHOW cdepbl B XXMBOM N300paKEHUN U HAXKMUTE KHOMKY BkniounTtb
Lyn AN aBTOMaTUYeCKOro LeHTpMpoBaHust ccpepsbl. Mo okoHYaHUM Haxmute kHonky OK ansi
3aBepLUeHNs KanMbpoBkM nasepa.

ABTO-LeHTpUposaHue CMS

Ounanor CoobuweHne PC-DMIS nosiButcs, kak Tonbko PC-DMIS onpegenut, 4To kanMbpoBoYyHas cdepa
Oblna nepemelleHa.

PC-DMIS Message m

Plaase bisect the calibration sphere and position it in the cenber of the keystone
Or poition the sphere in the keystone and press "Probe Enable” on jogbox o stant auto-cendenng
Prass QK whan ready

cvs

Cnepnyvte MHCTPYKUMAM B OKHE COOOLLEHUS.
Mo 3aBepLueHnn Haxxmute kHonky OK.
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MpumevaHue: ana y,CI.O6CTBa BO BpemMA npouecca aBTO-LUEHTPUPOBAHMA NOJI0Ca NPUNACOBKU /1Ia3epPHOro AaTt4nKa 6y,u,eT
0To6pa>+<aTbc;| KeNnTblMm LLIBETOM.

lMpueaska naszepHobix wynoe CMS Henpepbi8HbIX MOBOPOMHbIX 20/1080K HITY

LLlyn ¢ nasepHbiM gaTynkoMm CMS 1 HenpepbIBHO MHOEKCMPYEMOW rONOBKOW, Takon kak CW43L, naet
BO3MOXHOCTb KarnMbpoBKN HENPEPLIBHBIX OPUEHTALMI HAKOHEYHMKA, ONPEeAEnsemMbiX yriamMmu rofoBku A, B n
C c nomoubto KapTtel nasepHow ronoeku (LWM). LWM co3gaeTcs ¢ NOMOLLbO KanMbpoBKU CETKU
OpUeHTauMin HaKOHeYHMKa, OXBaTblBaOLLEN 3aAaHHbIM AnanasoH yrnos A, B u C.

Mocne cosgaHus LWM ans onpeneneHHoro Liyna Kaxablidi HOBbIi HAKOHEYHUK, Ao6aBnseMbli Ans wyna 1
HaxodALWMIACA B NpeAenax yrinoBoro avanasoHa, 3a4aHHOro BO BPEMS CO34aHNsA KapTbl, aBTOMATUYECKU
KanuopyeTcs 1 roToB K U3MEPEHMIO.

Mpumeuanme: LWM Heo6xoaMMo co3faBaTh Kaxabli pas npu M3MeHEHMM KOMIMOHEHTA rofIoBKK (Hanpumep,
npu nameHeHunn CJoint). Takke HeobxoaumMo obpallaTbCs K CnpaBOYHOM MHGOPMAaLMK MO annapaTHOMY
obecneyeHuio n MHCTPYKUMAM npoaasLa, YTOOBI onpenennTtb COOTBETCTBYHOLLME CPOKU ANA COCTaBlieHNA
KapTbl FOJIOBKU, MOCKOJIbKY 3TWU NapamMeTpbl MOTYyT MEHATbCA B 3aBUCUMOCTU OT KOHCTPYKLKN npm6opa n
peKkoMeHaauun Npom3BoanTens.

Hwxe npvBedeHb! Wwarn, onucbiBaroLwmne NpoLecc NpuUBA3K/ nasepHbix wynos CMS HenpepbIBHbIX
NMOBOPOTHbIX rofioBok YIy:

1. OnpegenuTe Lyn:

a. B gwanoroBom okHe YTUNuTbI Wyna co3ganTte Uiu BCTaBbTe FOTOBLIN LLYMN CrEAYOWMM
obpasom:

e HenpepbiBHO nHAekcupyemas rornoeka, Takas kak CW43L
e CJoint
e JlazepHbii gatymk CMS

Hanpumep:
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Probe file:
ARMZ_CMS

Active tip list:

-

4 il

*T1AQBOCO BALL-81,535.7,20,1,00 0 0

Frobe description:

PRIMA_TO_WRIST_FLANGE_FIVE_14mm
Connect: C\W43L_Multiwire_A 170
Joint:b cw43l angle
Joint:a cow43l angle
Connect:C_JOINT _CW43L
Joint:c angle
Tip #1:CMS 106Ac_REN

Probe Utilities C:\Users\Public\Documents\WALPC-DMIS

[ Edt.. | | AddAngles...
| Tolerances... | | Resuits...
| pontlist... | | GlobalUsed

S S R S SN S__

Use partial calibration
[+ Use wrist map if available
Use TRAX calibration
[¥] user defined calibration order

=

ok || cancel

Obpasey 0uano208020 OKHA Ymuaumesl wyna

b. Bribepute cnaxok Ucn. kapTy ronoBku, ecnm nMmeeTcs.

C.

Whekture Prcbe

Type of operaton

 Crantn Mew Mag
& By Elareie

Start: -5

Eesum

Calibration tool
List of avalsbie mos:
laser 2 SPHERE 0,10 0.2 0 =

[udTnd.,. ] .'numm] [ndﬂaql... ]

Pgr pemay b garby

" [ e |

(hesmse ] [ concet ]

Hayano paboTbl

LLenkHnte U3mepuTb. MNoseutca ananorosoe okHo U3mepeHue wyna. Hanpumep:

15
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2. CospanTte KapTty:
a. Bbibepute onumnto Co3paTb HOBYHO KapTy.

b. BseguTe HyxHble 3HayeHne HayanbHbIf 1 KoHe4uHbIn ons Ouana3oHa yrna A. [1aHHbI
AunanasoH onpeaensieT KoHyc, B NpeAenax KOToOporo Bce OpuMeHTauumn HakoHeuHrka oyayT
KanmbpoBaTbCs C MOMOLLbIO KapThbl.

Mpumeuanume: Yol B n C Bcerga npuBA3aHbl B npeaenax rnojiHoro q.)l/|3|/1‘-|eCKOFO Onana3oHa

(06bl4HO OT -180 oo +180

c. [Ons ToyHOCTU BbIGEPUTE HYXKHYHO OMLIMIO:

e [MpubnuantenbHbIN - Yrnbl wara: A ~40, B ~40, C ~40
e CpepgHun - Yl wara: A ~30, B ~30, C ~20
e Bbicokun - Yrnbl wara: A ~20, B ~20, C ~10
B noneHakoHe4yHukn oTobpaxaeTcs obLiee KONMYecTBO N3MepPSeMbIX HAKOHEYHUKOB A4

CO30aHnst KapTbl.
d. LWenkHute U3meputb. PC-DMIS aBTOMaTMYECKM BBINOMHAET ABa Llara:

o ByayT namepeHsbl NATb OpMEHTALMI gaTuuka BOKpPYr kanubpa cdepbl.
e byayTt nsamepeHbl BCe HAKOHEYHUKN Ha CEeTKE NMPUBHA3KN.

O6HOBNEHUE CYLLECTBYIOLLEN KapTbl

Mo>xHO BOCCTaHOBUTb npaBUIibHYIO KaJ'IVI6pOBKy Aana BCeX HaKOHEeYHUKOB Npu USMEHEHUN TrEOMEeTPUYHECKUNX
nnn TepmMarlbHbIX NapamMeTpoB CUCTEMbI HaTumk - Nonoeka, kKak nocne (*)I/I3I/1‘-IeCKOF0 CTOJNIKHOBEHUA AaT4yunKka
nnn npun nsSMeHeHnn KOMHaTHOM TeMnepaTtypbl NoCrie co3gaHnd KapTbl.

[ns BoccTaHOBMNEHUS NpaBUIbHONM KannopoBKu:
1. Bbibepute onuuio O6GHOBUTL KapTy M3 AManoroBoro okHa MamepeHue wyna.

2. UWenkHute U3meputb. PC-DMIS Ha4yHeT NOBTOPHOE U3MepeHne NATU OpUEeHTaUUn gaTtymka BOKpyr
kannbpa cdepsbl, Kak NPy U3mMepeHnn BO BpEMs npoLecca Co3gaHns KapThbl.

Bo3o6HoBNeHMe CO3A4aHUA KapTbl

Ecnu npouecc co3gaHnAa KapTbl npepBaH (VI3-38 BbIKJTIO4YEHNA MallWHbI, NPUOCTAaHOBJ1EHUA pa6OTbI
nonb3oBartena unn, Hanpumep, KaKnx-NMbo MaTteMaTuyecKkmnx owmbok KaJ'II/I6POBKI/I), onuusi Boso6bHoBUTL
NnoABUTCA B ANasioroBOM OKHe I/I3mepeHV|e wyna. ,D,aHHYIO onun MOXHO Mcnofib3oBaTb ANA NPOAOJKEHUA
CO34aHuA KapThbl.

[1ns BO30OHOBNEHNA NpoLecca co3gaHns KapThbl:

1. Bbibepute onumio Bo3obHoBUTbL 13 AnanoroBoro okHa U3mepeHue wyna. PC-DMIS
aBTOMaTUYECKM BbIYUCIIUT HAKOHEYHWKW, OTCYTCTBYIOLLME B TEKYLLEN KapTe, U CO34acT CNNCOK
OTCYTCTBYIOLUNX HAKOHEYHUKOB AN U3MEPEHMSI.

Mpumeyanume: onumio Bo306HOBUTb MOXKHO MCMNOJIb30BaTb 40 TEX MOP, NMOKa KapTa He ByaeT ycnewHo

3aBepLleHa.

2. UWenkHnte U3meputb. PC-DMIS HavyHET namepeHne HakoHEYHMKOB 41151 3aBEPLUEHMNS KapTbl.

OnpepgeneHne HabopoB NapameTPOB A8 CO34aHMA KapTbl
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Hayano paboTbl

MoxxHo onpenenntb Ha6op napameTpoB ONA CoO3aaHNA KapTbl. Takke MOXHO BOCMOSb30BaTbCA KOMaHAOM

AUTOCALIBRATE B nporpamme namepeHus ans 06HOBMNEHUS KapThbl.

[lns onpeneneHusi Habopa NapaMeTpoB:

1. BbibepuTe 1 BBeaUTe HeobXoOUMblE 3HAYEHVS B AMANoroBoM okHe U3sMepeHue wyna.

2. B none Uma Beegute umsa Habopa napaMmeTpoB.

3. HaxmuTe CoxpaHuTb.

4, LenkHute kHoMky OTMEeHUTB, YTOObI 3aKPbITb 3TO ANANOrOBOE OKHO.

Ons nony4yeHns 6onee nogpobHoN nHdopmaumm o Habopax napameTpoB U UCNOMb30BaHNM KOMaHbI
AUTOCALIBRATE cm "Tpumep kanubpoBku ABYX PYK C ronoBkamu" B 4okymeHTayumn PC-DMIS Core.

OnumMmn namepeHUs NasepHbIM LYNom

Onuun, OOCTyMNHbIE B AMANOroBoM okHe M3amepeHue nasepHbIM WYyNoM, onpeaensoT npoueaypy,

BbINOJTHAEMYO O51A KaJ'II/I6POBKI/I NasepHoro wyna.

Msbion Measure
an
@ DCC
a1+ L

Type of calbration cperation
o Tios

Operation Settngs
- Densiny

;

._
I
ki
-
]
i
-
&
=
W
I
ia
-
I
\a
-
o
ia

M 8 = G- & 1
B C &8 C O OO
E g3 ¢ C @ & O O
M- ¢ O ¢ & O
§ s O O O &
Move speed (mmfsec): =0
Farameter sets
Parmes; Save
= Delcte
Calbrabion tedl
List of avallsble tooks:
[ addTool... | [ Deletetool | [ EdtTodl..

ke

Measure Laser Probe ﬁ

Juanoz2oeoe 0KHO MamepeHue na3epHbIM Wyrnom

MameHnTe cnegyrowme onumm no Mmepe HeobxogmmocT Nnbo B COOTBETCTBUM C yKazaHusimu B "LUar 4:

Kannbposka nasepHoro Lyna“.

MepemeuieHue

e Pyu - noTpebyeT yCTaHOBKM PYKV BPYYHYIO B HECKOSBKO PasfiMyHbIX NOSIOXKEHWUN, AeNSALLMX
kanuéposoyHoe npucnocobrneHve nononam. MoxeT BapbMpoBaTLCA B 3aBUCMMOCTM OT
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npounssoanTena aatyumka. 370 €OVNHCTBEHHaA AOCTYyNHaA onuna nepemMelwleHnsa Ana MmallnH,
OCHaLLIEHHbIX PYKOW.

e DCC - pexvm DCC ncnonb3yeTtca B criydae, korga gns nasepHoro gatymka AOCTYMNHbl TOYHbIE
CMeLLleHMs, YKka3aHHble Npon3BoAMTENEM AaTynka, nMbo nocne Toro, Kak yxe Obina nposeaeHa
npoueaypa "cmelLeHunsa" kanmbposku. [pu 3ToM MallMHa nepemMeLlaeTcs Yepes psag NonoxeHun,
peKkoMeHA0BaHHbIX NponsBoauTenemM gatymnka. [ins kaxaoro HakKOHeYHMKa, Ans KOTOporo
ocyllecTBnsieTcs kannmbpoBka, NnepemMeLlaTsb Lyn BPyYHYO He NoTpebyeTcs.

e Pyuy+DCC - gaHHbI pexum aHanornyeH pexumy DCC 3a UCKMnoYeHneM Toro, YTo YTobbl HavaTb
npoueaypy kannmbpoBKU AN KaXKO40ro U3 HaKOHEYHUKOB, KanMbpoBka KOTOPOro OCyLLeCTBAseTC s,
noHagobutcsa pacnonoxuTb gaTymk Hag cdepon. MNMpunoxeHne BbIJACT 3anpoc pacnonoxuTs cdepy
B Hayane npouecca kannbposku.

Tun onepauumn KaanbpoBKU

Mpumeyanme: ONumMmM B JAaHHOM pa3gene AOCTYMHbI B 3aBUCMMOCTM OT J1a3epHOoro Lyna. Onuua HakoOHeYHUKM
paboTaer 414 Bcex Wynos, CMeLLeHue - TONbKO 414 AaTYMKoB Perceptron.

° HakoHeu4Hukwu - [laHHas onuuns ncnonb3yeTcda Angd BbliNONMHEHUA CTaH,EI,apTHOﬁ KaJ'II/I6pOBKM Ha BCeX
MapKMpoBaHHbIX HAKOHEYHUKAaX A1 Ballero nasepHoro wyna.

e CwmelueHMe - JaHHasa onums ncnonb3yeTcd Ana oueHKM CMeLleHNA na3epHoro wyna ana nas3epHblX
LynoB Tuna Perceptron. KaJ'II/I6pOBKI/I CMeLLleHMst HeobxoauMbI NULLb ANst TOro, YToObl MalunHa bbina
npaBuIibHO pacnoJioXeHa and Kaﬂl/l6pOBKM HaKOHEeYHUKOB. Ecnv gaHHbIN Wwar 6y,u,eT nponyLieH,
BO3MOXEH Nponyck C(bepbl BO BpeEMA KaJ'II/I6pOBKI/1 HaKOHe4YHUKa.

Kanu6posKa wynos Perceptron B nepBblii pa3: BO-NepsbiX, HEO6XOAMMO BbINONHUTL KaMBPOBKY O4MHOUYHOTO
HaKOHEYHMKa C MCroNb30oBaHMeMm onuun CMmelleHue. Bo-BTOpbIX, HEOBXOAMMO BbIMOJHWUTL KaNMBPOBKY yria
MepBOro HAKOHEYHMKA U /IH0BbIX APYTUX YI/I0B HAKOHEYHWKOB C MCMO/Ib30BaHMEM onuuy HakoHeuHUKK. Jia

nony4yeHus 6onee nogpobHoi MHGopmaumm cm. "Lar 5: Kannbposka nasepHoro wyna'.

Hacrtpoiiku onepauuu

OnemeHThI, 0To6pa>KaeMb|e B JaHHoM obnacTu, BapbMPYKTCA B 3aBUCMMOCTU OT TUMa Na3epHOro aat4umka.

e Pexumbl patumka - kak 1 B Teme "Pexnmbl MacluTabupoBaHMs CKaHMPOBaHUS (ANs AaTYNKOB
CMS)", paHHast KONneKuus OnLUMOHHbIX KHOMOK BbIBOAUTCA NULLb Ana AgaTymkoB CMS. OHa
no3BonsieT BblbpaTh NpeaBapuUTENbHO 3afaHHbIN PEXUM AaTynKa, NPU 9TOM KaXKAbIN PeXnm
BKIMOYaET cneyunanbHyo KOMOMHaLMIO YacTOTbl AaTyuKa, NAOTHOCTU AAaHHbIX U LUMPUHBLI MO
3peHus (FOV).

e Ckop.no3uu. [%] - OnpegenseT NPOLEHTHOE OTHOLIEHME K MaKCUMaIribHOW CKOPOCTM MalLUUHBI,
KoTopasi 6yAeT 1UCcrnonb3oBaThCs B X04e npouecca KanmbpoBKu.

Ha6op napametpos

Habopbl napameTpoB NO3BONSAKT CcO34aBaTh, COXPaHATb U NCMOMb30BaTh COXPaHEHHbIE Habopbl
napamMmeTpoB 4S8 Bawlero wyna Laser. [laHHasg nHopMauna coxpaHaeTcs B Buae Yactu ganna wyna m
BKITIOYAET YCTAHOBKM AN Ballero nasepHoro wyna.

[na cospgaHuna cobCTBEHHbIX Ha3BaHHbIX HABOPOB NapameTpoB:

1. W3meHute ntobble napameTpbl B 4ManoroBom okHe M3amepeHune nasepHbIM LLYMOM.
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Hayano paboTbl

2. B obnactn Habopbl napameTpoB, BBeAMTE NMs HOBOro Habopa napameTpoB B OkHe UMsi 1
BbIMOSTHUTE LWEeNYOoK No kHonke CoxpaHutb. PC-DMIS oTobpakaeT coobLleHune, ykasbiBaloLLlee Ha
TO, YTO ObIN CO34aH HOBbIV HAboOp NapamMeTpoB. Bbl MOXxeTe nerko yaanuTb COXpaHeHHbIn Habop
napameTpoB, BbIbpaB ero u LWernkHyB No KHomnke YaanuTb.

Kannbp. npucnocobn.

BbiGepute cooTBETCTBYIOLLEE KAanNnMBPOBOYHOE Npucnocobnenne. Ecnv 3To nepeasi BbinonHsiemasi
kannbpoBka, cHa4ana Heobxoanmo 3agaTtb npucnocobneHne, Bbidopas onumio JJo6aBuTb NnpucnocobneHue.
[na nonyyeHnst nogpobHon nHdopmMaumm 06 onpegeneHnn KanmdbpoBOYHOIo NPUCNOCOBNEHNA CM. pasaen
"OnpepgeneHne annapaTtHoro obecneyeHnsa" B OCHOBHOM AokymeHTaumm PC-DMIS.

BaxkHo: CnesyeT yb6eauTbca B TOM, YTO BO BpeMs Ka/iMBpOBKM J1a3epHOrO Lyna Ucnosb3yerca chepurueckoe
KannbpoBoyHoe npucnocobneHme. XapakTePUCTUKM NMOBEPXHOCTU AAaHHOTO NPUCNOCobIeHNa NpesHasHaYeH bl
obecneunBaTb NOAyHEHME ONTUMAJIbHBIX PE3YNbTAaTOB CKAaHMPOBAHMA. Micnonb3oBaHKe NpucnocobieHuns,
npousBeAeHHOro APYrMM NMPOU3BOAMUTENIEM, MOXKET MPUBECTU K NONYYEHMNIO HETOYHbIX Pe3y/1bTaTos.

HeneHune kannbpoBo4HOM chepbl NONONIaM BPYUHYHO

Mpu ucnone3sosaHuu onuum nepemeteHns MAN (Bpy4nyto) nnn MAN + DCC (Bpy4Hyto + ABTOMaTu4eckn),
HeobXo4MMO BPYYHYIO NOAENUTbL KAanMbpoBOYHYO cchepy nononam. Takke aTo HE0O6X0AMMO B Crnydae ecnu
chepa nepemeLtanach Unu xe ecnv MectononoxeHne cdepbl BaM HenssecTHO. [pu nposegeHuu
npoueaypbl kanubposku ByaAeT BbIBEAEH 3anpoc B cryyae, korga dyaet Heo6xoamMMo BbINOMHUTL
nepemMelleHme MaLlnHBbI.

PC-DMIS Mossape

Flease bisect the calbraton sphere and positon d in the center of the keysbone

Ok Cancel

CoobuweHue PC-DMIS
HeneHve cdepbl NoNnonam Bpy4vHyHo:
1. OcraBbTe coobuieHne PC-DMIS oTKpbITbIM.
2. Tlepengute Ko Bknagke XXneoe nsoodpaxeHue B okHe Mpachmyeckoro gucnnes.

3. BbinonHuTe wenyok no kHonke Bkn/Bobikn. Mpu aTom ByaeT BkNtoyveH nasep. B rpaduyeckon
obnactu Bknagky NMpocmoTp nasepa otobpaxaeTcs Muratowasi fyra KpacHoro LeTa u
nepekpecTbe 3eneHoro LeeTa. [lyra KpacHoro LueTa oToOpaxaeTcsi B MeCcTe KOHTaKkTa nasepa ¢
KannbpoBOYHOW CepOo.

4. Pacnonoxute nepekpecTbe Mo LeHTpy Kpyrnonm obnactu, coopmMmMpoBaHHOM OYron, nyTem
nepemMeLLeHUst MallUHbI C MOMOLLbI0 MaHunynaTopa. [yra KpacHoro LiBeTa nepemMeLLaeTcsi BMECTE C
MalumHon. Ecnv npeactaBuTh, YTO MUratoLLas ayra ykasblBaeT Ha KPOMKY OKPY)XKHOCTU, LieHTparnbHas
TOYKa JaHHOW BOOBpaaeMon OKPY>KHOCTU AOIMKHA BU3yanbHO cOBNagaTth C LLEHTPOM NepekpecTbs.
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CAD View M Lim View T Laner Yirs

BoipasHusaHue dyau

5. Tlocne BbipaBHMBaHWSA Oyrn criefyeT BbIMOMHUTL MOBTOPHBIN LEenYoK no kHonke Bkn/Bbikn. Mpu
3TOM Jlasep oTKMYaeTcs.

6. LlenkHute OK B coobleHun PC-DMIS ans 1oro, YtoObl NPUHATL UBMEHEHUS], BbINMONTHEHHbIE NP
BblpaBHMBaHUn ayrn. PC-DMIS ocTaeTcs B peXXuMe BbIMOMHEHUS, U asepHbli AaTyuK
nepemMeLLaeTcs Yepes psg 3agaHHbIX NOMOXEHUN, UCMONb3yeMbIX AN KannMbpoBKM HAKOHEYHNMKA.

7. B kaxgom nonoxeHun Nyd nazepa nonagaet Ha ccbepy B nonoce n nasepr||7| 0aTyuK ocyulecTBrndeT
C60p OaHHbIX U3 JaHHOM NOMOChI. C06paHHbIe OaHHble U COOTBETCTBYHOLLEE MOJIOXKEHNE MaLUUNHbI
onpenenarT OpueHTauunto yCTaHOBKM AaT4MKa Ha MallnHe.

8. T[locne 3aBeplueHust BbinonHeHnst PC-DMIS Bo3BpallaeTcs B pexum 00y4yeHus n otobpaxxaet
Ounanorosoe OkKHO YTUNUTbI wyna.

Lar 5: NMpoBepka pe3ynbTaToB KanubpoBKu

LLar 5: NMpoBepka pe3ynbTaToB KanMGpoBKU

BeinonHuTte wen4yok no kHonke Pe3ynbTaTbl B 4ManoroBom okHe YTunuThl wyna. lMossutcs guanorosoe
OKHO Pe3ynbTaTbl KanMbpoBKMU.
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Calibration Results

Frobe file=/40_1_4_PERCEP Date=5/25/2005 Time=3:22:53 PM FS

T1A0BOCO

Offzet

123.00000 -434.00000  0.00000
Fotation katris

0993957 002523 000057
-0.00064 0.00240 1.00000
002923 -0.99557 000242
b awirmum Ermor - 0.07345
Average Eror - 0.02030

Error Standard Dewviation 0.01679

Frobe file=/40_1_4_PERCEP Date=5/25/2005 Time=3:44:53 PM

T1AQBOCO
Offzet w

LRt R tnt Nl b R RE R ot Ku Tn S B i Ta X Ta ]

£ b

0k, | Cancel Frirt

Pe3ynbmamel KanubposKu

B gaHHom gnanorosom okHe PC-DMIS ocyulecTBnsSeT 3anncb paga AaHHbIX, MONYyYeHHbIX B X04e
kannbposku. OOpaTUTE BHMMaHME Ha 3HAYEHNST MAaKCUMMarnbHOIo, CPEAHEro U CTaH4APTHOMO OTKITOHEHWS.

3HayeHne MakcuMarnbHOro A0MmkHO HaxoanTbes B npeaenax 20-100 mukpoH. CpefHee u ctaHgapTHoe
OTKITOHEHUE OOIMKHO HaxoauTbed B npeaenax okosio 20 MUKPOH.

Mo 3aBepLUEeHMN BLIMOMNHUTE LWEMYOK No kKHomnke OK ans Toro, YToGbl 3aKpbiTh AMAanoroBoe OKHO
PesynbTaTbl KanmGpoBKuU.

KannbpoBka 1 HacTponKa na3epHOro Lyna 3aBepLUeHbl. Tenepb Bbl CMOXETE NONy4YUTb AOCTYN KO BCEM
DYHKLUMAM, OTHOCALLMMCS K nasepy.

21






Ucnonb3oBaHne naHenu nHctpymenTos LLlyn 8 PC-DMIS Laser

Ucnonb3oBaHue naHenu uHctpymeHToB LLlyn B PC-DMIS Laser
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MaHens uHcmpymeHmoe LLyn co 8KaAa0KAMU, OMHOCAUUMUCA K 103ePHOMY Wyny

C nomolubto komaHabl Bug | MaHenb MHCTPYMEHTORB LWyna OTKpbIBaAeTCA MaHenb MHCTPYMEHTORB Ljyna.
MaHenb UHCTPYMEHTOB LI.I,yn COAEPXUT pasinyHble napaMeTpbl JTa3epHOoro wyna ansa cﬁopa TOYeK
AaHHbIX, Tpe6yeMb|x nporpaMmmMme n3amMepeHus.

BaykHo: YTO6bI MMETb BO3MOXKHOCTb ﬂepeVITM K PA3NMYHbIM BKIaAKaM Ha MaHENM MHCTPYMEHTOB, OTHOCALMMEA K PC-

DMIS Laser, Ball 3/1€KTPOHHbIN KAtOY A0/KEH BbITb 3aNPOrpaMmmUpPoBaH C MCMNo/ib30BaHMEM onumm flasep, 1 Bbl

OO/1KHbI pa6OTaTb C Ucnosib3oBaHNem HO,D,,D,ep)i(MBBEMOVI Mo4en i N1a3epHOro wyna.

MaHenb UHCTPYMEHTOB LI.I,yn COoAEepPXUT napamMeTpbl Na3epa B creayrunx Tabnuuax:

[ns nopTaTMBHbIX KOHGUrypaLUii:

O HacTpoWiku1 CKaHWPOBAHMWS Na3epoM —

LT ey
CaolicTBa hunbTPOB fa3epa —

CBoIiCTBa NovcKa nvKcena fasepa -

8 M3BreyeHve anemeHTa =

Ana koHpurypaumin KUM:

\; TekyLliee NonoXeHue Lyna

e
1 JlokaTop anemeHTa

O HacTpolikmn ckaHMpoBaHUsI Nasepom

) -
= CBolicTBa (hnJIbTPOB nasepa

CBolicTBa novcka nukcena nasepa

=’ CgoiicTea 06nacTy oTceyeHns nasepa
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° 8 MN3BneyeHne anemeHTa

. ‘ MNapametrp CWS

—

:& B cnucKe Bbille NOKa3aHbl BCe BO3MOXKHble BKAAAKM NaHeNn HctpymeHTos LLlyn. joctynHble BKAagku byayt
3aBMCeTb OT AATUMKa, YCTAaHOB/NIEHHOTO B Ballieli cucteme. B cnyyae eciv BOSMOXKHOCTU ANA BKAALKMN He
pPacnpoCcTPaHAOTCA HAa UCNONb3YEeMbI BaMW AATYUK, BKAaAKa OyaeT HeaoCTynHa.

* [1na wynos Perceptron 3Tv BKAaAKN BUAMMbI, €CIV ANAN0TOBOE OKHO ABTO-3/1EMEHT 3aKpbITO.
A [1ns wynos Perceptron 3Ty BKNaAKM BUAWMbI, €CIM AMANOTOBOE OKHO ABTO-3/1IEMEHT OTKPbITO.

+/1na wynoe CMS 3T1 BKNaAKWU BUAUMBI, €CIN ANAIOFOBOE OKHO ABTO-3/IEMEHT 3aKpbITO.
I Ona wynoe CMS 3T BKNaZAKN BUAUMbI, €CAU ANANOTOBOE OKHO ABTO-3/IEMEHT OTKPbITO.

NMaHenb MHcTpymeHTOB JlaszepHbin Wwyn: Bknagka No3muynoHnpoBaHue
wyna

o
F|O|=| - |~
|-,k- CONTOUR =] |T14080 |
| = iz
e =
F b = iz
Tl 3 iz

@

Maxens uHcmpymeHmos Lyn: Bkaadka [Mo3uyuoHuposaHue wyna

Bknagka MNo3nuymoHupoBaHuMe Lwyna no3sonsgeT BaM BblOpaTh TEKYLLMIA dhais LWyna 1 HakoHeYHUK. Takke
no3eonsieT oTobpasnTb TEKYLLEE NOSOXEHME LLyNa B KOOpAMHATaxX akTMBHOM CUCTEMbI koopamHaT. [Ansa nx
penakTMpOBaHUSA MOXHO BbINOMHUTE OBOVHOW LLENYOK No 3HaveHuam X, Y unum Z.

L\.Cnep,ye'r NOMHUTb O TOM, YTO NPU PeAaKTUPOBAHMM TEKYLLLETO MECTONOJIOXKEHMUA Lyna 6yaeT ocyLecTB/ieHO
nepemelLeHne MaLLMHbI K HOBbIM KoopauHaTtam. Cneayet cob6a104aTb OCTOPOXKHOCTb NPU UCMOb30BaHUM AAHHOM
onuuK, NOCKO/bKY NnepemeleHne 06opyaoBaHua ocyLuecteaserca 6e3 npegynpexaeHus.

B cnyyae ecnn nHcopmaums B cnuckax LWynsl 1 HakoHeYHUKM WynoB Ha naHenu MHCTpymeHToB Lllyn
OTCYTCTBYET, BHayane Heobxoanmo 3agath wyn. [na nonyYyeHnst 4ONOMHMTENBHOW MHAOpMaLnUn CM.
pasgen "Onpeaenenne annapaTtHOro obecneveHns’" B OCHOBHONM AokyMeHTaumm PC-DMIS.

=
;g B TO Bpems Kak AaHHas BK/a[Ka MOXET UCMO/Ib30BaTbCA CO BCEMU TUMAMM LLYNOB (KOHTaKTHbIE, 1a3epHble UAKx
ONTUYECKKE), B 4AHHOM AOKYMEHTE PacCMaTPUBAKOTCA /IMLLb 3IEMEHTbI, OTHocAlmMeca K PC-DMIS Laser. Ans
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nosly4yeHnsa MHPOPMaLMM O MaHENU MHCTPYMEHTOB, MOCKO/IbKY OHA OTHOCUTCA K LLyMam B 06LLeM, CM. TeMy
"Mcnonb3oBaHue MaHenn MHCTPYMEHTOB Lyna" B OCHOBHOWM A0KyMeHTauum PC-DMIS.

Mo3uunoHupoBaHue nasepHoOro Lyna

. z I'I.EI

1. HactpoiiTe 3HauyeHMe NpupalLeHns B peakTupyemomM rnose I'Ipl/lpau.|e|-me3 ANS yKkasaHusi
BENMYMHBI, Ha KOTOpYIo OyaeT yBENMYEHO Ui YMEHbLUEHO pefakTupyemMoe rnore Tekyulee
nonoxeHue.

2. Bocnonbsyntech ctpenkamu BeBepx 1 BHM3 Ans nuameHeHus 3HavyeHunsi B pegaktMpyemMom none
=[5 = [ 5
TekyLiee nonoxeHme= —. [pn aTOM Baw nasepHbIM Wyn OyaeT nepemeLlaTsCcs B
pexvmMe peanbHOro BpEMEHU Ha yka3aHHOe 3HayeHve. B kadecTBe anbTepHaTyBbIl, AN TOro, YTobbI
3acTaBuTb Ball NasepHbIN LWyN nepemMeLlaTbes, cneayeT BBECTU 3HAYEHNE U HaXaTb Ha Knasuily
Enter.

OnemeHTbI ynpaBneHunsa Ansa BKNagku MonoxeHue wyna

= !I‘Iepemmqeuue nokasaHuu wWwyna - [laHHas KHonka-nepeknoyaTens NokasbiBaeT UNn cKpbiBaeT
OKHo [NokasaHusa wyna. [laHHoe OKHO MOXHO C NErkocTbio NepeMecTuTb NMMBo N3MEHNUTb €ro
pa3mepbl. OCHOBHasi YacTb MHdopMaLmmn o6 okHe MNokasaHus wyna SBNAeTCA aHanorM4yHon Ans
BCEX TUMOB LLYMOB U y>Xe onncaHa B Teme "/cnonb3oBaHune okHa [NokasdaHus uyna" pasgena
"Micnonb3oBaHWe NPoOYnX OKOH, peakToOpOB U UHCTPYMEHTOB" B OCHOBHOW AoKyMeHTauun PC-DMIS.

. ﬂBKH/BbIKH nasepa - [aHHas KHOMKa-nepekn4yartesb NCNOoJib3yeTCA ANnA BKIMHYEeHNA U
BbIKITIO4YEHUA NNa3epa. OHa OOCTYyMNHa TOJIbKO AJ14 JTa3epHbIX LWYnoB.

" @Muwuuanusupoaam wyn - [laHHasa KHoMka 3anyckaeT Unu nHuumanuampyet nasep. Pabdota c
na3epom HEBO3MOXHa 0 TeX Nop, Noka OH He ByAeT MHULManM3npoBaH. OTOT NpoLecc 3aHMMaeT
okoro 15 cekyHa. (JaHHasi KHOMKa NOSIBNSieTCA B 3TOW BKagke Ans KoHgurypauun Yry.)

MaHenb MHCTPYMEHTOB ﬂaseprlﬁ wyn:. BKnagka NMounck anemeHTa

& i|0|| - |~
Bl |F &

teazure Circle 1
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MaHens uHcmpymeHmoe LLyn: eknadka Mouck anemeHma

Bknagka nOKaTOp AJIeMeHTa No3BOoNAeT AaBaTb onepaTtopy MHCTPYKUUK ONA TEKYLEero arneMeHTa. 310
JenaeTcs C NoOMOLLbLO BbiBOAA Of4HOro unu 6onee cnenyrLwmx 3anpocoB BO BpeMs BbINOJTHEHUA 3NeMeHTa:

PacTtpoBoe nsobpaxeHne cHMMKa akpaHa, oTobpaxatoLiee MeCTONOSNOXEHNE 3reMeHTa.

3BYyKOBOI 3anpoc, NpeoCTaBsSoLWMN 3BYKOBbIE UHCTPYKLMU NMPY NOMOLLM NpeasapuTensHO
3anuncaHHoro danna .wav.

TekcToBbIN 3anpoc, NPeACTaBNASIOLNA MHCTPYKLUMM B TEKCTOBOM BUAE.

[Ona npepoctasneHuna VIHC')OpMaU,VIM AnAa NoOUCKa anemeHTa:

HaxmuTe Ha KHoMKy |_| PSAOM C KHOMKOW M (rpomkoroBopuTenb) ANa yKasaHusa nyTv K danny .wav,
KOTOpbIM ByAeT NCNOoMb30BaTbCA C AaHHBLIM aBTO-aneMeHToM. KHOMNKy ¢ n3obpaxeHuem
rPOMKOroBOpUTENS criegyeT BblbpaTb Ans BOCNpou3BedeHus ayamodanna.

. . %
HaxmuTe nepeksovaloLLyto KHomnky PacTpoBblii dpaitn noucka 3neme|-|'rag ANs NepeknoyeHns
0TOBpaXeHNs COOTBETCTBYIOLLLErO PacTPOBOrO M300paXeHus.

HaxmuTe Ha KHoMKy |_| PSAOM C KHOMKOW ﬂ (3axsaT BMP nowvcka anemeHTa) 4ns ykasaHus nyTm K
daviny .bmp, koTopbin ByaeT Mcnonb3oBaTbCA C JaHHBIM aBTO-3nieMeHToM. KHomka pacTpoBoro
n3obpaxxeHns JormkHa BbITb BbibpaHa Ans otobpaxeHus pacTpoBoro U3obpaxeHns BO BKNaake
JlokaTop anemeHTa.

BmecTo noucka pactpoBoro n3obpaxeHns MOXHO BbIMOSTHUTD LLEMYOK MO KHOMKe ﬂ ans
BbINONHEeHUs cHUMKa Tekylero O63opa CAD unu NpocmMoTpa nasepa (B 3aBUMCUMOCTU OT TOrO, Kakas
onuus sBnseTcsa akTuBHOM). [laHHbI dann 6yaeT NPOUHAEKCMPOBaH N COXPaHeH B YCTAHOBOYHOM
katanore PC-DMIS. Hanpumep, Ans nporpaMmmbl U3MepeHus ¢ uMmeHem Laser.prg 6yayT nonyyeHsi
pacTpoBble nsobpaxeHus ¢ umeHamm Laser0.bmp, Laserl.bmp, Laser2.bmp u 1.4.

BeeguTe coobuyeHne, KoTopoe ByaeT oTobpaxaTbCcs B BUAE NOANMCK AN TEKCTOBOIO OKHa.
Hanpwumep, coobLueHune "N3amepbTe OKpyXHOCTb 1" ByaeT oTobpaxaTbCsi B AaHHOW BKMNaake C
nocneayoLmMM BbINONIHEHNEM 3NIEMEHTA.

NaHenb nHcTpymeHTOB JlasepHbiu Wwyn: Bknagka CeBoncrtea
CKaHupoBaHuA

Glw Ol - |~

(]
. Sensor Frequency |30« |Herz

m Row Ovedap |1.00 3: mim

=

:}) Exposure |3I}'I El:
Point Cloud |Disabled

|5.DI} El: mm

Maxens uHcmpymeHmos Lyn - eknadka Ceolicmea CKaHUPOBAHUA NA3EPOM
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Bknagka CBoncTBa CKaHMpPOBaHUS ylasepa onpegenseT 10, Kakum obpasom 6yayT nonyyveHbl AaHHbIE

CKaHMpoBaHNA N 6y£l,yT nn OTO6pa)KaTbCF| CTPOKN CKaHUpoBaHUA U BU3yanmsauuna ariemMeHTa B FpaCbVI‘-IeCKOM
OKHe.

" EIOTOGpasuTbICKpblTb cTpokM - OcyLlecTBNsET NepeKoYeHne oTobpaxeHnsa CTPOK nasepa Ha
mMogenu getanu. MNMpu Lwen4yke No 4aHHOW KHOMKE CTPOKM CKaHMPOBAHWUS Na3epoM oTobpakatoTcsi B
peanbHoMm BpemeHu. PC-DMIS orpaHuynBaeT TO, Kakum obpa3om CTpOku oTobpaxkatoTcs B
Mpadmnyeckom OKHe Ha pacCTOsIHUE TEOPETUYECKOTO 3HAYEHUS SNIEMEHTA NIKOC 3HAYEHME
MNepekpbITUA ckaHUpoBaHusA. 3HayeHVe MNepeKpbITUe CKAHMPOBAHUS KOHTPONMPYET, Kakasi 4acTb
CTPOKM ByaeT oTceyeHa u bygeT BUOUMOW Ans nonb3oBaTtensi. Ha n3obpaxeHnn Huxe nokasaHo,
KakMM 00pa3oM oTobpaXkatoTcsl JaHHbIe CTPOKM.

SnemeHMbl CKAHUPOBAHUSA, OMobpaxcaroujue CmpoKu

" ﬂBKHIBbIKH 3BYK - BkntoyaeT nnu BbikntoyaeT 3Byk. CM. "/icnonb3oBaHne 3BYKOBbIX OMLMNA".

= gBKHIBbIKH MHCTPYMeHTbl Busyanusauum - OcyLLeCcTBNAET NepekoyYeHne UBETHbIX

WHCTPYMEHTOB BM3yanusaumn. [Ana nony4veHusa 6onee nogpobHon nidopmauum cMm. "MiHdopmaums
00 MHCTpyMeHTax Bn3yanmsauun'.

Moka3aTb/CKpbITL pa3peneHHble TOUKK - [lepeknioyaeT omobpaxeHue mex moyek, KotTopble
OyaoyT nepefaHbl Ha YCTPOWCTBO U3BIEYEHNS 3TIEMEHTOB HA OCHOBAHMUW TEKYLLMX HACTPOEK.
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%Muwuuanuauposam wyn - [laHHasa kHoMkKa 3anyckaeT unu nHuumanusmpyet nasep. Pabota ¢
na3epom HeBO3MOXHa [0 Tex Nop, Noka OH He ByaeT MHULManM3npoBaH. OTOT NpoLecc 3aHnMaeT
okorno 15 cekyHa. (JaHHast KHOMKa NOSABRSETCA B 3TOW BKNaake Ans NopTaTUBHbLIX KOHUIypaLuui.)

% MpoekTop: faHHas onyus docmynHa mosbko 055 wynoe V5 Perceptron Ha pydYHbix pykax. Mpu
LLenyKe Mo AAHHOW KHOTMKE OCYLLECTBSAETCS BKMIOYEHNE NPOELIMPYEMON CemKU KpacHo20 ygema,
koTopasi byaeT cBeTUTb Ha AeTanb. OHa BhICTYNaeT B KayecTBe nepekpecTust Ha uenu. Mpu
nepemMeLLeHNM LLyna B HanpaBneHnn Uy oT Ballel feTanu, CTpoka CKaHUPOBaHWS Nnasepa Ballero
Lyna nepemeLLaeTcs Yepes JaHHyo Lenb. [Ins nonyyYeHusi onTuMarbHbIX pe3ynbTaToB CTPOKa
CKaHMPOBaHWA Ballero nasepa JoskHa ObiTb BIPOBHEHA C LIEHTPAnbHOW NUHWEN AaHHOM Lenu. 3To
CNYXXUT ANsl TOW e Lenu, YTo U MHANKATOP CTPOKM CKaHVPOBAaHWS, MO3BONSOLLMNIA YAEPXUBATb LLYT
Ha ONTUManbHON BbICOTE BO BPEMSI U3MePEHUs AeTanu. MNockonbky AaHHas onums yHKUMOHMPYET
NMULLb B PYYHbIX MPUINOXEHUSIX, AaHHasA NUKTOrpaMMa GyAeT OTKIYeHa nNpy UCMoSb30BaHUU NaHenu
uHcTpymeHToB Lyn B AManoroBoM okHe ABTO3MeMEHT.
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Qakmu4eckoe u3obpaxceHue NPoeKkmMopa omobpaxcaem nPSMoy20/bHYH MPOEKYU c8ema 8 hopme Cemku.
bosiee ApKas 20pU30HMAAbHAA CMPOKA MPedcmasnsaem CmpoKy CKaHUPOBAHUA 1a3epd.

= ﬂABTO-MaCIﬂTaG ON/OFF - Bk/itouaeT nnm BbikaovaeT GpyHKUMIO aBTo-MacluTaba nasepa. Mpu Havane
CKaHMpPOBaHMA ABTO-MACLITab AMHAMMUYECKM NAHOPAMUPYET, U3MEHAET MacluTab, NOBOPAYMBAET U U3MEHAET
pa3mep NPOCMOTPa AaHHbIX fia3epa B Mpaduyeckom OKHe A5 NoKa3a BXOAALLMX AaHHbIX.

CBoOIACTBA CKaHMpPOBaHuUA nasepom ans Leica T-Scan

[nsa nopTtatueHoro wyna Leica T-Scan Bknaaka CBOMCTBA CKAaHMPOBaHMUSA Na3epom COAePXKUT criedytoLime
onuuu:

ol
Poirt to point distance: 1*114 __%1

Line to line distance: 1.00 ___J
Use Angle of incidence: ¥ |55 =

MaHens uHcmpymeHmos LLyn - sknadka Ceolicmea cKaHUPOBAHUA na3epom 014 Leica T-Scan

* PaccTofiHMe OT TOUYKM A0 TOUKM - YKa3bIBaeT PacCTOsTHUE MeXAY ABYMSs NocneoBaTeNbHbIMM
TOYKaMM Ha CTpoke nukcenen. Paspellaetcsa yctaHaBnuBatb 3HadveHns ot 0,035 mm go 10 mm ¢
MOMOLLLbIO CTPENOK BBEPX U BHUS3.

" PaccrosiHue ot CTPOKU A0 CTPOKM - YkasbiBaeT paccTtoaHne mexay oBymMa nocrnegoBaTtesibHbIMU
CTpPOKaMun CKaHUpoBaHUA. PaspeLuaeTCH yCTaHaB/1MBaTb 3HAa4Ye€HNA OT 0 mm go 50 MM ¢ noMOLLbIO
CTPENOoK BBEPX N BHAUS.

* Wcnonb3oBaTb yron oxsaTa - YKka3biBaeT MakCUMarbHO pa3peLleHHbIN Yror, UCMoMb3yeMblin Mpu
CKaHMpoBaHuU. [laHHOe 3Ha4YyeHue nomoraeT n3bexaTtb NOXMX YCNOBUIN BO BPEMS CKaHMPOBAaHWS
(oTpaxeHust NTOBEPXHOCTEN, reoMeTpus 1 T.M.). JaHHbIA yron SBAseTca yrinoM Mexay fy4oMm u
HOopMarbHbIM BEKTOPOM MOBEepXHOCTU. PaspeluaeTcsa yctaHaBnueaTtb 3HavyeHunsa ot 0 go 80 rpagycos
C NMOMOLLbI0 CTPENOK BBEPX 1 BHU3. [Npn ycTaHOBKE AaHHOrO hnaxka cnesa ot nona PC-DMIS
NPUMEHNUT 3Ha4YeHne yrna ansa nons. Ecnu Bol yoepete dnaxok, PC-DMIS npumeHnuT yron 90
rpagycos kK gucnetdyepckoMy nHtepdency. Npn Beoae 3HaveHns 90 rpadycoB BbINOMHAETCH Ta Xe
ornepaums, 4To U NPU CHATUM JaHHOrO hnaxka.
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*  WHunuymanusaumsa ckaHepa - ﬂ C nomoLLbio AaHHON MKOHKK 3anyckaeTcs NporpaMmMHoe
obecneyeHne T-Collect n nHMLManu3anpyeTcsa ckaHep ¢ MOMOLLbIO 3HAYEHUI, 3afaHHbIX B 3TOM
BKIagke.

*  [lpUMeHUTb - [laHHas KHOMKa NpUMEHSIET 3Ha4YeHUs, onpeaeneHHbIe B 3ToW Bkraake, 63 ocTaHOBKM
ckaHepa.

MpumeyaHue: HecMmoTpa Ha TO, YTO OrpaHUYEHNE 3HAYEHU, 334aHHOE ANS CTPEIOK BBEPX U BHU3, MOXKHO 060M1TH,
BBe/AA 3HaYeHWe HeNnocpeaCTBEHHO B O4HOM M3 NOJEN Bbille, HEAOMYCTUMbIE 3HAYEHUA ByAYT OTKIOHEHbI MaLLUHOM, 1
[0MNyCTMMOe 3HayYeHue byaeT UCNO/1b30BaHO MPUHYAUTENBHO.

[pyrue cBoicTBa

YacToTa gaTtumka

[aHHbI napaMeTp KOHTPONMpyeT BHYTPEHHIO YacToTy AaTtyumka wyna. OTobpaxaemoe 3HadyeHue
npeacrtaendeT KONn4ecTBO MMNYJIbCOB AaT4yMKa B CEKyHAY. ,U,J'Iﬂ 0aTyUKOB, UCMOJb3YLWNUX NepeMeHHYo
4acToTy, 4YeM Bbille 4YacToTa, TeM oonblue AaHHbIX 6y,qu nony4yeHo. Ba)xHO noHumaTb 1 TO, YTO nonyyeHune
bonbliero obbema faHHbIX He Bceraa byaet xopouuo. Mpu paboTte co ckaHepamu ¢ nepeMeHHON YacToToN
HeoOX0AMMO UCMNONbL30BaTh YacTOTy, HAXOAALLYOCSA NocpeanHe NoAAEPKMBAEMOrO AnanasoHa. 3T1o
Nno3BonNuT 06ecneynTs paBHOBECUE MEXOY CKOPOCTHIO U TOYHOCTbIO.

MepekpbiTne CTpokK

Ecnu anemMeHT nnm ckaHnpoBaHue NOBEPXHOCTW MPEBbILAET LWMPUHY NPSIMON CKaHMpoBaHus, byaeT
BbINOMHEHO HECKOMNbBbKO NPOX0AO0B wWyna. B gaHHoOM criyyae, AaHHbIN NapameTp KOHTPONUPYyeT, HACKOMbKO
Aaneko npu KaxaoM npoxofe OCyLLEeCTBNAETCA NepekpbiThe npeablayLero npoxoaa. 3HavyeHune no
ymonyanumio - 1,0 mm.

MepeKkpbIT. CKaH.

Ons cuctem ¢ KMM, gaHHbIM napaMmeTp KOHTPONMPYET, Kak Aaneko 3a npegenamMmm pasmepos HOMUHaNbHOro
afiemMeHTa OCyLLECTBIISIET CKaHMPOBaHWe Lyn BAOMb MaBHOW M BCMOMOraTenbHON OCU 3rieMeHTa. 3HavyeHne
no ymosnyaHuto - 2,0 mm. B cnyyae nsmepeHus aneMeHToB, oakTuyeckoe NonoXeHne KOTopbIX MOXeT
3HAUYUTENBHO OTNNYATLCA OT UX TEOPETUYECKUX 3HAYEHWNA, AaHHOW 3Ha4YeHWe cnegyeT yBenuinTb, C TeM,
4yTobbI Y6EeauTbca B TOM, UTO PC-DMIS ocyLiecTBnsieT M3MepeHne BCEro SrieMeHTa.

B Bepcuun 2010 n 6onee no3gHux Bepcusax sHavyeHue MNepekpbiTne ckaHnpoBaHUA 60MbLUe He BbIMONHAET
oTceYeHne AaHHbIX. PYHKLMS OTCeYeHUs Tenepb BbINOMHAETCH B HOBOM obnactn OTceyeHne No afeMeHTy
BO Bkraake U3BneyeHue anemeHTta. CM. Temy "[MapameTpbl 0TCEYEHMUS NO ANEMEHTY".

Ona anemeHTta Unnuugp vnn Konyc nasepa Yy 3HayveHve MNMepeKpbiTue CKaHMPOBaHUS LOIMKHO ObiTh
oTpyLaTENbHbIM.

[na sanemeHTa nasepa BbicTyn (4nsa nonyveHus nHgpopmaumm o Boictyne cm. LiunmHgp nasepa) 3HadeHne
MepeKkpbiTME CKAaHMPOBaHUSA LOIMKHO ObiTb MOMOXUTENBHBIM.
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lpumep anemeHma l1a3, MOKA3bI8AIOW,E20 MTEePEKPbIMUE CKAHUPOBAHUA 8 HeAmMom yseme

Jkcno3numus

[JaHHbIii napaMeTp KOHTPONMpPYeT 3KCMOo3uUUMIo AaTuuka. 3HadeHre no ymonyaHuio, pasHoe 150, 6yaet

Ucnonb3oBaHne naHenu nHctpymenTos LLlyn 8 PC-DMIS Laser

XopoLwlo pa6OTaTb Ans 6oNbLUMHCTBA YacTewn, HO Ansi YacTen, KOTOpble nornowarT MHOro ceeTa (Hanpmmep,
4YyepHada aHoaMpoBaHHaA I'IOBerHOCTb), MOXeT NnoHagobutbca YBENNYNTb 3HAYEHNE. Ecnu Bbl ncnonbsyete

JaTyuuK, KOTOpbIN NoaaepXnBaeT CPeacTBO noncka nukcener tuna Gray Sum, PC-DMIS yctaHoBuT

3Ha4YeHne aKkcno3nunm Ha matepuarnbHoO-onpeaeneHHoe 3Ha4eHne npum Bbl60pe TUna Matepuana n3 cnmcka

MaTepuman Bo Bknagke CBoucTBa cpeacTBa noucka nukceneun CG nasepa Ha [NaHenun MHCTPYMEHTOB

Lyna.

B cnegytolleit Tabnuue nokasaHbl UMeOLNECS MUHUMAaTbHbIE U MakKCUMarbHble 3HaYeHUs 9KCNo3uLmMmn ans
noaaepXxuBaembix Lynos Perceptron:

NasepHble wynbl Perceptron

HopmanusoBaHHas . . .
V4i (nopTaTUBHbDIiA) Vaix (4ny) V5
aKcnosuuma
MuHumanbHoe 3HayeHue: 32 1 1
MakcumanbHoe 3HayeHue: 627 627 1716
3HayeHUe NO YMONYAHUIO: 150 150

YcTaHOBKa HeHagnexallero 3HadyeHns MoXeT npunBecTtn K MeHee TO4YHbIM U3MEPEHUAM.

MpumeyaHue: [1na gatymkoB Perceptron MoXKHO MCMO/Ib30BaTb KHOMKY Mepek/ilo4eHne aBTO-9KCMO3ULUKN B MEHIO
Bua nasepa g1a pacyeta Havbonee NoAxXo4AWEro 3HaYEHMA IKCNO3ULUKN. Kpome Toro, Mpu yCTaHOBKE 3HAYeHUsA
aNleMeHTa peecTpa AutoExposeWithLiveView Ha BEPHO PC-DMIS aBTOMaTM4YeCKM 3a4aCT Hanay4yllee 3Ha4YeHme

9KCNO3MLUMN HA NaHe N MHCTPYMEHTOB LLyNa Npu Kaxk40om 3anycke onunu Bug nasepa.
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O6nako Touyek

[aHHbI napameTp 3agaet komaHay COP, n3 kotopown OygeT ussneyeH aBTo-anemMmeHT. [pu Bbibope onumm
"OTKMIOYEHO", AaHHbIEe U3 CKaHMpoBaHus ByayT coxpaHeHbl BHYTpu PC-DMIS. Bbl MmoxeTe yaanuTb
BHYTPEHHME AaHHble NMPU HEOOBXOAMMOCTM C MOMOLLBLIO NogMeHio Onepauus | ABTo-anemeHThbl nasepa. Cw.
"OuncTka AaHHbIX CKaHMPOBaHUS aBTO-3MeMeHTa".

‘I‘Ipumeqauue: Onuua "oTKNOYEHO" MCMONb3YETCA TONLKO NPY CKaHWPOBaHUKM nasepom ¢ YMY.

YcuneHue (gnsa gatunkoB CMS)

¥ O|=|~|

m Hmﬂverlapm ik gﬁlg
a Dverscan EDD _"::|_| i _l
*  con[lEEE 0 -

HIGH

Criucok ycuneHus

Ons natunkos CMS goCTyneH A0MNOMHUTENBHbIN CNUCOK Nof HasBaHueM YcuneHue, 1o6aBneHHbIN BO
Bknagke CBoMcTBa CKaHUPOBaHUA nasepoM Ha MaHenu MHCTPYMEeHTOB Lyna. OTo Nno3BonsAeT BbibpaTb
MeXay AaHHbIMU PeXMMamy 4yBCTBUTENBbHOCTY:

CMS106 n CMS108 nogaepxmeator NORMAL n HIGH. HP-L-20.8 nogaepxvnBaet NORMAL, HIGH n
XHIGH.

» HOPMAIJIbHAS 4yBCTBUTENBHOCTL - PEXXUM gaTtynka no ymonyaHuto, KOTopbI cnegyeT
ncnonb3oBaTh A8 6oNblWMHCTBA HOPMarbHbIX AeTanein. B gaHHOM pexnme nepeknovatollee none
OUNBbTP KAYECTBA B KOMaHOHOM pexume okHa PegaktmpoBaTb aBTOMaTMYECKM YCTAHOBIIEHO Ha
BKJ1, nokasbiBas cBs3aHHble Nons B okHe PegakTnpoBaTb, @ MKOHKa ®PUbTP KayecTBa CKpbITa.

= BbICOKASA uyBcTBUTENBHOCTDL - Pexkim BBICOKAS 4yBCTBUTENBHOCTL CTAHOBUTCA AOCTYMNHbLIM AN
BbiGopa B pexwume online. BBICOKWUM pexum 4yBCTBUTENBHOCTH CrieyeT UCMoNb30BaTh TOMbKO Npw
CKaHMpPOBaHMW aeTanen, N3roToBneHHbIX N3 NPobrneMHbIX MaTepuanos, Npyu paboTe ¢ KOTOPbIMK B
pexxume yyscTBUTENbHOCT HOPMAJIBHBIW 6yayT nonyyeHs! ckyaHble gaHHble. Hanpumep,
OaHHbIA pexxum MoXeT notpeboBaTbcs Npy paboTe ¢ geTansiMuy, NOrfoLaLWUMN CIIMLKOM MHOMO
cBeTa M3-3a TOro, YTO MX MOBEPXHOCTL GrecTswas, TeMHas unu YepHas. OgHako criegyeT NOMHUTb
0 TOM, YTO NPWU CKaHNUPOBaHMM HOPMarnbHOW AeTanu B pexmme YyBcteuTenbsHocT HIGH moryT 6biTh
nony4yeHbl 3aLlyMrneHHble (OLWNBOYHbIE) AaHHbIE.

= XHIGH (3kcTpa Bbicokast) 4yBCcTBUTENBHOCTL - XHIGH aHanornyHa HIGH. 3710 nossonseT
CKaHMpOBaTb MaTepuarnbl, KOTopble MOryT ObITb eLle 6onee NPodNeMHbLIMKU, YemM MaTepuansl, 4s
KoTopbIx ncnonedyetcs onuusa HIGH. Ecnn Bbl He yooBNeTBOPeHb! pe3ynbTataMu nocne
ncnone3oBaHus onumm HIGH, nonpobywnte ucnonb3oBatb onumio XHIGH. OgHako kak 1 B crny4vae ¢
onuuen HIGH, ckaHmpoBaHue HopManbHoOW aeTtanu B pexume XHIGH mMoxeT NnpuBecTy K NonyyeHuto
3alyMMeHHbIX AaHHbIX.

B pexnme HIGH n XHIGH nossutca nkoHka ®uUnbTp KayecTBa psgoM CO CNNCKOM YceuneHume:
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nﬂpm ncnonb3oBaHMu pexviva ®unbTp KavyecTBa PUMbTPYIOTCS TOYKN C HU3KUM
KayeCcTBOM, BKIHOYas ABONHbIE OTPaXKeHWs, JaHHbIe MIIOXOro kayecTsa Ha pebpax u
NMOCTOPOHHME 3HadYeHus. [laHHas KOHKa PYHKLMOHNPYET TaK e, Kak U py4HOe NCMOoNb30BaHne
nepekntoyvatoero nonda PUNBTP KAYECTBA (BKJT unun BbIKIT) B kKoMaHgHOM pexxume OkHa
PenaktupoBaTtb, TEM CaMblM NMO3BONSAS NOKa3blBaTb MMM CKPbIBATb CBA3AHHbIE NOMSA B OKHE
PepaktnpoBaTb.

Pexumbl maclwutabupoBaHusa ckaHupoBaHus (AnA gatynkoB CMS)

Ons natymkoB CMS gocTynHa AononHuTenbHas o6nacTtb nog HaseaHvem MU3amMeHeHue macluTaba,
nobaensiemasi BHM3Yy Bknagku CBoMCTBa CKAHMPOBaAHUS Na3epoM Ha NaHenu UHcTpymeHToB Llyn.
[aHHasa obnacTb coobLaeT gaTymky 0 He06X04MMOCTU paboThbl B NpeABapuUTENIbHO 3afaHHbIX pPeXMMax
n3MeHeHus MacluTaba, Npy 3TOM KaXKabI PEXUM BKIHOYaET crieumanbHyo KOMOMHaLUUI0 YacToThl AaTynka,
NAOTHOCTU AaHHbIX U LUMPUHBI Nons 3pexus (FOV).

Zoom

Density (Pts/In.}
— 101.6 211.7 4234 105.9
= - ' 1"'
| C ' C o
E 1 « o o {"'

Mpumep obaacmu YeenuuyeHue

[daHHasa obnacTtb oTobpaxaeT pacnonoxeHne KHOMOK onuMn no Tuny Tabnuubl ¢ MCNONb3oBaHUEM CTONBLIOB
n ctpok. Ceepxy, B "cTtonbuax" oTobpaxkaeTcs NNOTHOCTb AaHHbIX. 1o cTOpoHe, B "cTpokax" oTobpaxaeTtca
3HaYeHue WNPUHbLI Nons 3peHns. BoamoxeH BbIGOP NuLb NpaBuribHbIX KOMOUHaLUUIA (KHOMKU OMNLMIA ¢ POHOM
3eneHoro ugeTa). HenpaBunbHble KOMOMHALUM HEAOCTYMNHBI ANs Bbibopa.

Mpy HaBegeHUN ykasaTens MbllK Ha JoOY0 NPaBUIbHYO ONUMI0 OToGpaXkaeTcst MHpopMaL s No
BblIGpaHHOMY PeXuMy CKaHWMPOBaHUS C UCMOMb30BAHMEM BCTIIbIBAIOLLE NMOACKA3KW XKENTOro LBeTa.

Zoom

; 8 4 -1E- 2 4.2 EI.E; ;‘3.2
&0 Foom: 1 { (
A 7 P
= géﬂi?tﬂ?tﬁfifn?ﬁi}. (VS {
Frequency (Hz): 30

Mpumep nodcKasKku, HaxooAuielics o0 HagedeHHbIM yKaszamesem Moluiu

Umetowwmecs pexxmumbl macwitabupoBaHusa ckaHuposaHusa gna HP-L-20.8

WnpyHa MnoTHocCTb (TYK/MM)
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MaHenb MHCTpyMeHTOB JlasepHbin Wyn: Bknagka CBonctBa
unbTpaumun

GO 2| |2 Y]
Fiter type: | WEIGHTED AVERAGE -

Meighbor & ngﬂms

57895109875

[T Peint reduction fitter: 50.0

MaHens uHcmpymeHmoe LLyn - eknadka Ceolicmea ¢uasmpayuu nazepa

Bknagka ®unbTpauusa 6yaoeT NnonesHou B criyyae, ecrnv BaMm Heob6xoaMMOo OCYLLECTBUTL ounbTpaLuio
[aHHbIX MO Mepe nx cbopa.

TaK Kak MeToAbl CKaHMPOBAHMA NOPTAaTUBHbIM YCTPOMNCTBOM C MOMOLLLbIO /1a3epa Perceptron oTaMyaoTca OT MaLlWH C
YNY, npu OTKPbITUM ANANOTOBOrO OKHA ABTO-3/1IEMEHT M UCMO/Ib30BaHMM NOPTAaTUBHOMO YCTPOMCTBA C 1a3€POM
Perceptron faHHan BKNafKa byaeT ckpbiTa.

,D,OCTyﬂHbI cneaywume onunm (bVIJ'IpraLI,I/IM 13 Crnnucka:

Tun punbTpa: locTyneH TonbKO ANa gaTinkos Perceptron

e Hert - lNpwu BbIGOpe onumu 'HeT' counbTpauus He ocywecTensieTcs. [laHHas ycTaHOBKA MUCMOMNb3yeTcs
Mo yMOM4aHuio.

e [InMHHAasg cTpoka

e Cp. 3Ha4eHue

e BaBelleHHble cpeaHne

Tun punbTpa: [loctyneH TonbKo ana gatinkos CMS

e [lonoca

Tun nnotHocTK: [locTyneH TONbKO ANA AaT4nKos Perceptron
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o HeT - npu BbIGope onumu 'HeT' dmnbTpaums nNo NNOTHOCTM He ocyllecTBnsieTcs. [laHHast ycTaHOBKa
NCMNOMb3yeTCs N0 YMOMYaHUIO.

e MHTennekTyanbHOe ynpaBlieHne NnoTHOCcTLio (IDM) (Tonbko Contour V5)

Mpumeyanue: B PC-DMIS 2010 MR3 n 6onee no3gHux Bepcusax Tun ¢punbTpa Touka ans CMS 1 UHTepBan BbiI6OpKU
cronbua ana Perceptron 6611 06beanHeHbI B 6a308Bbiit Gp1axkoK PUNLTP COKpaLLEeHUA TOYEK, MOKa3bIBaAOWMIACA Ha
BCeX TMnax pUAbTPOB HE3aBUCUMO OT UCMO/Ib3YEMOrO /Ia3€PHOr0 AaTYMKa.

Tun dunbTpa: OTCcyTCcTBYET

* |

sy

Fiter Type: |N|:|NE j

[+ Poirt Reduction Fitter: |5I}_D -| %

Tun gpunbmpa omcymcmesyem
HauanbHbi ounbTp He 3agaH. OgHako MMeeTcst BO3MOXHOCTb (oUNbTPaLMM MO COKPALLEHUIO TOYEK.

PunbTp coKpaweHna Touvek: [aHHbIi draxok onpegensieT, 6yaet nu PC-DMIS dunbTpoBaTh TOUKM
BOOMb CKaHMPYIOLLEN CTPOKU. Ecnn oH oTMeyeH, Bbl MOXeTe BbibpaTb enaemoe 3Ha4yeHne B NpoueHTax oT
obuero konuyecTea Touek aAnsa puneTpauuun. Ecnv gnaxok yépaH, nonHbli HAGoP AaHHbIX hopmMmpyeTcA
6e3 kakon-nnbo unsTpaunm.

IMpumep omKaveHHol onyuu hunbmpayuu movek
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Mpumep 3Ha4yeHuA punempayuu movek 50%
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Ucnonb3oBaHne naHenu nHctpymenTos LLlyn 8 PC-DMIS Laser

Tun dmnbTpa: JnuHHaa cTpoka

‘,ﬂ,aHHaﬂ onuua AOCTYMHa AULb ANA AaT4MKOB Perceptron.

Q 2
Fiter Type: | LONG LINE |

Above (5000 3: Right |5DDE‘ 3:
Below |5000 3:

[¥ Poirt Reduction Fiter: |50.0 | %

Tun punempa [AuHHAA CMPOKaA

06b14HO AaHHbIl hunemp ®dunbTp ANUHHAaA cTpoKa HaxoauT caMyko ANMUHHYIO CTPOKY UMK nosiocy
ucrone3yemcsa auwe 4as [AaHHbIX B M300paXeHUn 1 He NpPUHUMAaET ocTaBlunecs AaHHble. PUnbTp
usmepeHus coep u pada [nuHHas cTpoka Takke NpUHYAUTENbHO UCMOSb3YeTCs BO BpeMms
YUAUHAPOS. kanuGpoBku. JlasepHas cTpoka MOXeT ObITb pa3opBaHa 13-3a reoMeTpun

namepsiemon getanu. JJaHHbIn PUNLTP HAXOAUT CaMyto ONUHHYIO
Hepa3opBaHHY CTPOKY. YacTo 3TO NCNONb3yeTcs NPy U3MEPEHUSAX
ccdepbl. HacTb CTPOKM cUMTaETCS HENPEPLIBHOM HA OCHOBaHUK
cnegyLwmnx napameTpoB:

Hap: laHHOe 3HaveHne onpegensieT KoNMYecTBO NUKCenen B 3obpaxxeHn, Ha KOTopoe paspeLLeHo
NOAHATBCA criegyloLlemMy NMKCento, SBNSLLEMYCH YacTbio HEMPEPbIBHOW CTPOKU. 3HaYeHne yKa3biBaeT Ha
KONMMYeCTBO MUNNUMMKCENEN Hag TeKyLLMM NuKcenem, kotopoe byaeTt npodorkaTb MCMONb30BaTbCH
hUNbTPOM.

Mopa: JaHHoe 3HayeHue onpedensieT KONMYEeCTBO NUKCenen B N3obpaxeHun, Ha KOTOpoe paspeLLeHo
ONYCTUTLCS CreayoLemMy NUKCento, ABMASOLEMYCS YacTbio HEMpepbIBHON CTPOKW. 3HavYeHne ykasbliBaeT Ha
KONMYECTBO MUSIIUMMKCENEN MO TEKYLLMM NMUKCENeM, KoTopoe ByaeT npodorkaTb UCMNoNb30BaTbCs
PUNLTPOM.

CnpaBa: [JaHHOe 3HayeHuWe onpeaensieT KoNMYecTBO AOMYCTUMbIX OTCYTCTBYIOLLUMX MUNIUMNUKCENEN cnpaBa
OT TEKYLLEro MUKCENS U NO-NMPEXHEMY CYMTAETCS HEMPEPLIBHOW CTPOKOM.

®dunbTp coKpalleHusa Touek: [aHHbI onaxok onpegenset, byget nu PC-DMIS dunbTpoBaTh TOYKM
BOOMb CKaHMPYIOLLLEN CTPOKU. Ecnn oH oTMeyYeH, Bbl MOXeTe BblbpaThb enaemoe 3Ha4yeHne B NpoueHTax oT
obLuero konmyecTBa Todek Anga dunstpaunn. Ecnu dpnaxok ybépaH, nonHbIn Habop AaHHbIX hopMUpyeTes
6e3 kakon-nnbo unsTpaunm.

Mpumep omkaoYeHHOU onyuu huabMpayuu moyex
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Mpumep 3Ha4yeHuA punempayuu movek 50%

Tun dunbTpa: CpegHee 3HaYeHune
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’,ﬂ,aHHaﬂ onumMA AOCTyNHa AnWb ANA AaT4nKos Perceptron.

O 2|
Fiter Type:  |MEDIAN |

Meighbor # 3 -

[+ Paint Reduction Fiter:

750 ~|%

Tun ¢punempa CpedHee 3Ha4eHue

dunbTp CpeaHee 3HaYEHUE CITIaXMBAET AaHHbIE NTA3epPHON CTPOKM MyTEM BblYMCIIEHMS HOBOTO
MEeCTOMNOSOXEHMS NS Kaxaoro nukcena. [ns kaxaoro nukcena B cTpoke, punbtp CpeaHee 3HayeHne
OCYLLECTBMNAET OTOOP HECKOMbKNX COCEAHUX MUKCENen, BbluMcrneHne MmeamnaHbl U UCNOMb3oBaHNe cpeaHero
3HaYeHus AN HOBOrO MECTOMOSOXEHNUA NUKcena.

KonuuyectBo coceaHux: [laHHOe 3Ha4yeHue onpenendet obLee KONMYEeCTBO COCEAHUX MUKCENEN,
paccmMmaTpmBaemMbIX Npu pac4eTe HOBOro MeECTOMNOJIOXEeHUA noboro 3agaHHOro NUKcens B 04MHOYHON CTpOKe.

Hanpumep, ecnv konn4ecTBo coceaHUX nukcenen 9, Ang Kaxgoro nuKcena B CTpoke unbTp ocyllecTsnseT
oTHOp YeTblpex TOYEK AaHHbIX CrieBa M YeTbipex TOYEK cnpasa (Bcero 9 nukcernen, BKoYasa TEKYLLMNA).
Mocne aToro ocyLlecTBNAETCS pacyeT CpeaHEero 3Ha4eHNst U OHO UCNONb3yeTCs ANs MECTOMONOXEHNS
TeKyLLero nukcena.

dunbTp coKpalleHusa Touek: [aHHbI onaxok onpegenset, byget nu PC-DMIS dunbTpoBaTh TOYKM
BOOMb CKaHMPYIOLLLEN CTPOKU. Ecnn oH oTMeyYeH, Bbl MOXeTe BblbpaThb enaemoe 3HavyeHne B NpoueHTax oT
obLuero konmMyecTBa Todek Anga dunstpauun. Ecnu dpnaxok ybépaH, nonHbIn Habop AaHHbIX hopMUpyeTes
6e3 kakon-nnbo unsTpaunm.

Mpumep omkaYeHHOU onyuu huabMpayuu moyex
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Mpumep 3Ha4yeHuA punempayuu movek 50%

Tun cunbTpa: BaBelweHHbIe cpeaHue
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’,ﬂ,aHHaﬂ onumMA AOCTyNHa AnWb ANA AaT4nKos Perceptron.

D o
Fiter Type:  [WEIGHTED AVERAGE =
Meighbor 23 - Set
Weights
910, 9

¥ Point Reduction Fiter? [75.0 ~| %

Tun ¢ounempa B3seweHHoe cpedHee

d)VIJ'Ipr Cpe,quB:’.BemeHHoe 3Ha4YeHwue CrinaxmBaeT JaHHble NoJioC nNyTeM pacyeTa HOBOIO MoJ10XKeHUA
ONs Kaxgoro nukcena. [ns kaxagoro nukcena B Nosioce AaHHbIN CbI/IJ'lI:Tp ncnonb3yet cpeaHeB3BELLEHHOE
3HayeHue ero coceaHnx nukcenen ans pac4yeTa HOBOIo NMONOXXEeHUA. [aHHbIn q.)MJ'Ipr ncnonb3yeTcd no
YMOI4aHuIo.

Konuuyecrso cocepgHux: [laHHOe 3HayeHue onpenenset o6u.|,ee KONMYECTBO NMUKCenen, paccmaTpunBaeMbIX Npn pacyeTe
HOBOr0 MECTOMNON0XeHUs N0b0oro 3a4aHHOro nnKcena B O,CI,MHOHHOﬁ CTpOKe.

YcTaHOBUTb BaXKHOCTb: C MOMOLLbIO AaHHOVI KHOMKW YCTaHaB/IMBAETCA OTHOCUTE/IbHAA BaXXHOCTb OTAE/1bHOIo B3ATOrIo
coceaHero nuKkcena.

Filter Weights

Cenker

B[ 7= e =i o [0z s 2 s 2] 7 2] 5 =

Zancel | Ik

Mcnonb3yite CTPENKM Kypcopa BBEPX M BHU3 41 03HAKOM/IEHMA C KaXKAbIM 13 HOBbIX MECTOMO/IOMKEHNA NUKcena.

LUenkHute OK gns coOXpaHeHUsA U3MeHeHU unm OTmepa 415 Toro, YTobbl BbINOAHUTL BbIxoZ 6e3 coxpaHeHus.

PunbTp coKpaweHna Touvek: [JaHHbIi doraxok onpegensieT, byaet nu PC-DMIS dunbTpoBaTh TOUKM
BAOMb CKaHMPYIOLLEn CTPoku. Ecnun oH oTmeyeH, Bbl MOXeTe BbIbpaTh enaemoe 3HayeHne B MpoueHTax oT
obuero konuyecTea Touek ansa punetpauuun. Ecnv dnaxok yépaH, nonHbii HA6oP AaHHbIX hopMupyeTcs
0e3 kakon-nnmbo unbTpauun.

Mpumep omkawYeHHOU onyuu huabMpayuUu moyex
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Mpumep 3Ha4yeHuA punempayuu movek 50%

Tun comnbTpa: Nonoca
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[aHHaa onuma goctynHa nnwb ana gatinkos CMS.

Cnucok ®unbTp Nonoc no3eonseT punbTPOBaTb CTPOKU CKAHMPOBAHUS BAOMb HanpaBneHusi
ckaHnpoBaHus. MoxHo BbiOpaTk umcno oT 1 go 10 (1 npeacTaBnsieT MMHMMAIbHBIN YPOBEHb bunbTpauun, a
10 - MakcuMarnbHbI ypoBeHb hmnbTpaumm). B cnyyae oTknioueHus 6yaeT nonyyeH NonHbin Habop AaHHbIX
0e3 kako-nmbo unbTpaumn.

Mpumep omkaoyeHHoU onyuu hunbmpayuu 011 Non0oc

IMpumep 3HayeHUs hunbmpayuu 041 Noaoc 5
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MpumeyaHue: Ecnm Bbl Ucnosibyete gatunk CMS c Habopom MHCTPYMEHTOB Perceptron B KauecTBe yCTPOMCTBA
U3B/IeYeHUA 3neMeHTOoB, GYHKUMA KBaapaTHaA AYeiKa aBTo-anemeHTa B Bepcum 2010 MR2 v Bbiwe no3sonset
MCNo/1b30BaTb TO/IbKO GUIBTPbI CTPOK C HEYETHbIMM 3HaYeHuAMM (1,3,5,7,9). PuabTpbl € YETHBIMW 3HAYEHUAMM
NPUBOAMUAN K CXOXKAEHUIO CTPOK B OZHOM TOYKE, U NPWU 3TOM Habop MHCTPYMEHTOB BbiN HE B COCTOAHUN U3MEPUTb
AYENnKy.

PuUnbTp coKpalleHUsa Touek: [aHHbI onaxok onpegenset, byget nu PC-DMIS dumnbTpoBaTh TOYKM
BAOJb CKaHMpYOLLLE CTPOKU. Ecnn oH 0TMeYeH, Bbl MOXeTE BblIOpaTh Xenaemoe 3Ha4yeHne B NpoLeHTax oT
o6Luero konmyecTBa Todek Ansa dounbTpauun. Ecnn conaxok yépaH, nonHein Habop aaHHbIX hopmmpyeTcst
6e3 kakon-nnbo unbTpaumm.

lMpumep omKawveHHol onyuu hunbmpayuu movex
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Mpumep 3Ha4yeHuA punempayuu movek 50%

Tun nnoTtHocTu: UHTennekTyanbHoe ynpaBrieHMue NOTHOCTbLIO
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’,ﬂ,aHHaﬂ onuma AoCTynHa TONbKO AnA aatymka Perceptron Countour V5.

F O 2| |~

Filter Type: INDNE j

Denszity Type: IINTELLIGENT DENSITY M.-’-‘-.N.-’-‘-.GEj

Flathesz Tal |15 3: bd & SpanI'IEIEIEI 3:

Tun naomHocmu: IHmessaekmyasibHoe ynpassaeHue naomHocmsio ¢ munom guaempa 'Hem'

Onums MHTeNNeKTyanbHOro ynpaeneHunsa nnoTHocTbo (IDM) gocTynHa mosibko Ans nasepHbIX LLynoB
Perceptron V5. CkaHMpoBaHue € BbICOKO CKOPOCTbIO OCYLLECTBNAETCA TOMBKO C MOMOLLbI0 IDM. DnemeHTbl,
OTCKaHMpoBaHHbIe ¢ nomoLlbio IDM, Takke MOryT NCMoONb3oBaTbCA ONA U3BMNEYEHUA aBTO-3/IEMEHTOB,
MOCKOSbKY ODHapyXeHne TOYEK KPOMKM OCYLLLECTBNAETCH C NOMOLL b0 IDM.

Tun counbTpa 1 TN NNOTHOCTU MOTYT UCMONBL30BaTLCH BMecCTe. Hanpumep, Hapsay ¢ NnoTHOCTbo IDM
MOXeT notpeboBaTtbcs punbTp “AnuHHas npamas”. OgHako, B cryyae, koraa HeobxoaAMMo NPUMEHUTbL NNLLb
nnoTtHocTb IDM, ans Tuna comnbTpa cnegyeT ycTaHOBUTL 3HaveHue "Het".

e yctaHoBku IDM paboTaloT BMecTe Ans onpeaeneHuns Toro, kKakue nopTbl crieayeT cokpaTuTb (YAanuTb)
Ha OCHOBaHUKM coceaHNX TodeK. Koraa Touky JaHHbIX CYUTAOTCA HAaXOAALLMMUCA Ha OOHOW U TOW Xe
NNOCKOCTU, HEOBXOAUMO NULLIL HECKONBKO TOYEK. TOUYKM COXPaHSIOTCH B Criyyae, ecrivi OHM HaxoOsaTcs B
npenenax OTKNOHeHUs1 NAOCKOCTU 1N GbINO AOCTUTHYTO paccTosiHMe MaKCUManbHOro UHTepBana.

Hanpumep: Ha pucyHKe HUXe MOXKHO YBUAETb, KAaKUM o6pa30M BAO/1Ib NPAMbIX NINHWUI COXpaHAETCA MeHblle To4YeK, B

TO BpeEMA, KaK BA0JIb KPUBbIX JINHWUI CoxpaHAaeTcAa 6onblLUe TOYek.

IDM ucnonb3yeT crieaytoLume yCTaHOBKU:

OTKNOHeHHne naockocTu (A): MNpeacTaBaseT KOMYECTBO MUKPOH, B KOTOPbIX COCEAHAA TOUKA He ByaeT
HaxXo4MTbCA HAa OAHOW W TOW e NAOCKOCTU. TOYKM BHE AaHHOIO AMana3oHa 6yayT BKAOUYEHbI B MOAMHOXKECTBO
ToueK. [laHHOe 3HayeHue A0MKHO 6biTb Mexay 1 u 60.

MaKcumanbHbIA MHTepBan (B): YKasbiBaeT MaKCMManbHOE PaccToAHUE (B MUKPOHAX), Ha KOTOPOM
BK/IIOYEHHbIE TOYKM MOFYT HaX04MTbCA APYr OT Apyra. [locne AOCTUXEHUA MAaKCMMaNbHOIO MHTEpBana ANA
TOYEK, HAXO4ALMNXCA B Npeaeiax OTKAOHEHMUA NIOCKOCTU, HOBAsA TOUKa ByAeT BKNOUEHa B MOAMHOMECTBO
ToyeK. [laHHOe 3HauYeHne O0NKHO HaxoamTbea B npegenax 150-2500.
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Mpumep IDM - OmkaoHeHue naockocmu (A) u MakcumanoHslili uHmepean (B)

Mpumep HacTpoek IDM

OTKNO. NNOCKOCTH Makc. uHTepsan Pe3ynbtat

15 1000 YKasblBaeT faHHble C HOMWUHA/IbHbIM MHTEPBAIOM MeXAy To4Kamu 1
MM. ITO No3Bo/IAET 06ecneynTb 3HAUUTENIbHOE COKPALLEHNE AAHHbIX
6e3 yxyAleHnn AeTann3aLmMm NoBepXHOCTU. ITO MOXKHO
paccmaTpuBaTb KaK "onTMManbHOE CKaTue AaHHbIX", MOCKObKY
[aHHaA onuma obecneynBaeT XopoLmnii banaHc mexkay HarpysKomn Ha
LEeHTPaNbHbIN NPOLECCOP, UCMONb30BaHMEM NAMATU U Harpy3Kom Ha
rpaduyeckmii agantep.

150 2500 [JaHHas ycTaHoBKa IDM obecneuymBaeT MaKCMManbHOE COKpallleHne
OaHHbIX. TaKXKe faHHAA YCTaHOBKA OKAa3blBaeT BbICOKYIO HAarpy3Ky Ha
LEHTPaNbHbIN NPOLECCOP, HO CHUMKAETCA YPOBEHb MCNO/Ib30BAHMA
NamATU U HArpy3Ky Ha rpaduyeckunii agantep.

1 60 OcywectBnaeT amynsaumio paboThbl wyna V4 ¢ MCnosb3oBaHUEM LyMa
V5. [laHHaA ycTaHOBKa HE OKa3bIBaeT CUJIbHYHO Harpy3Ky Ha
LeHTpa/IbHbIM Npoueccop, Ho AnA ee paboTbl TpebyeTca 6onblie
NamMATK 1 oKa3blBaeTcA bonee BbICOKasA Harpyska Ha rpaduyeckyro
KapTy.

1 120 To »Ke, YTO N OTKAOYEeHMe YCTaHOBKKU IDM.

NaHenb MHCTpymMeHTOB JlasepHbIX Wyn: BKNagka CBoucTBa noucka
nukcensa nasepa CG

—
\g Bknagka CBoiicTBa NoMCKa NuKcens nasepa CG 40/1KHA MCMO/b30BATHCA TOIbKO OMbITHBIMU NO/b30BATENAMM B
0CObbIX Cyyasx.
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MaHens uHcmpymeHmoe LLyn - Bknadka Ceolicmea rnoucKa nukcena anasepa

TaK Kak MeToAbl CKaHMPOBAHMWA NOPTATUBHbIM YCTPOMCTBOM C MOMOLLbIO /ia3epa Perceptron oTiMyaoTcs OT MallWH €
Yy, npu OTKPLITUM ANANOTOBOTO OKHA ABTO-3/IEMEHT 1 MCMO/1b30BaHWM NOPTAaTUBHOIO YCTPOMCTBA C /Ia3epom
Perceptron gaHHan BKNagKa byaeT cKpbiTa.

Bknagka CBoncTBa noucka nukcens nasepa CG nosiBNsieTcsi TONbKO B Criyvae, eCrv MMEeTCs NasepHbIi
wyn Perceptron. ,D,aHHaﬂ BKnagka ncnosnb3yeT pasrinvyHble MmatemMaTu4eckmne anropntmbl ana TO4HOro
onpeaeneHns NUKcenemn, CoCTaBnsALLMX Nonocy.

Anroputmbl paboTatoT Ha M30bpaxeHnn, COCTosLEM N3 pSAOB U CTONOLOB NuKkcenei. JlasepHasa cTpoka B
npegenax gaHHoOro n3obpaxeHus OCyLLLECTBNSAET NOACBETKY CTPOKM NuKcenen. MNMocne aToro oyHKUMs nomcka
nuKcenen ocyLecTBNsSET pacyeT MECTOMONOXEHNS UICTUHHOTO MUKCENa B M306paxxeHum.

B cnegytowunx anroputmMax nomcka nukcenen PC-DMIS ocyecTBNAeT pacyeT TOYKM NOBEPXHOCTU Ha
OCHOBaHWUM NOACBETKM CTONOLa NuKcenen B N3odpaxeHum:

Cymma nonyTtoHoB: lNpu Bbibope aaHHoro TMna ¢pyHKumMmn PC-DMIS orpaHmnumnBaeT cbop AaHHbIX A0 TPAeKTopUit
CTPOKM, HAXOAALUMXCA MEXAY MUHUMAJIbHBIMU U MAKCUMANIbHbIMU 3HAYEeHUAMMU. JaHHbIE MUHUMAJIbHbIE U
MaKCUMasbHble Npeaesibl BblpaxKatoTcsa B BUAE NPOLEHTHOFO COOTHOLLEHUA CPeAHEN MHTEHCMBHOCTMY ANA
Ka*K0M Na3epHOM CTPOKMU. [JaHHbIe npesenbl MOryT UCNO/Ib30BaThCA /1A YAyYLIEeHUA KayecTBa AaHHbIX NpU
onpeaenieHHol reomeTpum getann. Cm. "YCTaHOBKM 3N1eMeHTa U maTepurana”.

e MaTepuan: [JaHHbIl pacKpblBaOLLMUIACSA CNIMCOK NO3BONSIET BblIOpaTh NpeaBapuTeribHO 3aaHHbIN TUM
maTepumana (MNonb3oBaTensckui, lluctoBon metann, benbii, CuHun, YepHoii n ANIOMUHURA) C
COOTBETCTBYIOLLMMN MUHUMaNbHbIMWU/MaKCUMarbHbIMU 3HadeHuamn. MNpwu Bbibope Tuna MaTepuan
OyayT 3arpy>keHbl COXpaHeHHblIe MMHMMarbHble/MaKcumarnbHble 3Ha4YeHWs s Tuna martepuana.
Vicnonb3oBaHWe 3agaHHONM NO yMO4YaHuio onumm Nonb3oBaTenbCKkMiA NO3BOMSET 3a4aTh 00U
Habop MUHUMaIbHbIX/MaKCUMarnbHbIX 3Ha4YeHU. [1pn N3MEeHEHNN MUHUMAaTbHbLIX/MaKkCUManbHbIX
3HauyeHun, anga Tuna Martepuan 6ygeT aBToMaTMYeckn BkItodeHa onuus MNMonb3oBaTenbCKUi.

o  MuHumywm: Jliob6as YacTb CTPOKU Nasepa, MUHTEHCUBHOCTb KOTOPOW rnadaem MeHbuwe LAHHOTO
3Ha4veHus, He BygeT ncnonb3oBaTbes. B cutyaumsax, korga pebpa nMeroT BaXXHOCTb, JaHHOe
3Ha4YeHNEe MOXHO YMEHbLUWTb AMsi TOro, YTobbl COXpaHUTb Bonblue JaHHbIX pebpa npu
obopaumnBaHum nyya nasepa Bokpyr pebep. Onsa 6necmsawux 0emaneli C BHYyTPEHHMMM yriamu,
CO30al0LLMMMN OTPAXKEHNE U LWYMbl B AaHHbIX, JAHHOE 3HAaYeHe MOXET ObITb YNyyLLIEeHO Ans
yCTpaHeHnsa "Wwyma", reHepmpyemMoro BHyTPEHHNMU OTPaXKEHNAMM.

. MachmyM: Tobas yactb CTPOKM nasepa, UHTEHCMBHOCTb KOTOpOI7I rpesbiWaem aaHHOe 3Ha4YeHue,
HE 6yp,eT ucnonb3oBatbcs. B pane CVITyGLI,VIVI, Korga getalrib MMeeT MHOIo KOHTypOB, KOTOPbIM
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TAXENOo cneaoBaTb, J1a3ep CUNbHO OTpaXaeTCHd, YTO Bbi3blBaeT JTOKaNM3npoBaHHbIE NepenepXxku.
YMeHblLEeHE AaHHOro 3Ha4YeHNss MOXXeT MOMOYb 00ecneYnTb To, YTO nepegepxaHHble obnacTtu He
6yp,yT npenocTaBliATb HEBEPHbIE JaHHbIE.

Mpumeyanue: Bbibop cymmbl NONYTOHOB BCErAa OCYLLECTBAAETCA AN MOPTATUBHbIX YCTPOWCTB C MCMO/b30BAHMEM

nasepHoro wyna Perceptron V5.

®duKcmupoBaHHbIN nopor: MNpu Bbibope aaHHoro Tuna PC-DMIS He yunTbiBaeT Bce AaHHbIEe HUMKE MOPOroBoro
3HAYEHMA N OCYLLECTBNAET pacyeT GaKTUYECKOro PacnooKeHMA MUKCENA B BUAE LieHTpa TAXKECTU ana
OCTaBLUMXCA NUKCenel B cTonbue.

FpaaueHT: Mpu Bbibope gaHHoro Tna PC-DMIS ocywectBaneT pacyeT GaKTMUECKOTo NOMOXKEHMA NUKCENS C
NOMOLLbIO CTONDOLLA MUKCENEN U HAXOXKAEHUA MECTA, FAe YKIOH USMEHAET HanpaBieHue. s KaXKaoh CMeHbI
HanpasneHna PC-DMIS co3gaeT nukcensb.

YcTaHOBKM 3KCNO3ULMU U CYMMbI NONTYTOHOB NO 3JIeMeHTY U maTepuany

Ha ocHoBaHuM TMna anemeHTa u TMnNa matepuana getanM HeobxoaMMo OoTperynMpoBaTh 3Ha4YeHue
kcnosmums, Haxoasieecsa Ha Bknagke CBOMCTBA CKaHUPOBaHUS nasepom, a Takke MuH n Makc
3HaYeHUs1 CyMMbl NONYTOHOB, YKasaHHble BO Bknaake CBOMCTBA fla3epHOro noucka nukcenen CG, B
COOTBETCTBUM CO criegytoLlen Tabnuuen:

YcTaHOBKM 3KCNO3ULMK U CYMMbI NOJNTYyTOHOB

Mo anemeHTy

MwuH Makc
dnemeHT Marepuan [Ikcnosuymsalcymma cymma
No/NyTOHOB|/NO/YTOHOB
Bonbdppamosan
KannbposouHan|120 10 300
Coepa coepa
Kepamunueckuii |80 10 300
Yctyn/3asop [Sheet Metal 150 30 300
Benbin 100 30 300

YepHbii

OKpy»HoCTb [Sheet Metal

YepHbin
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AntomuHesbii 80

AueinKa Sheet Metal

Benbiit

ANOMUHEBDIN

Touka pebpa |Sheet Metal

Benbin

YepHbii

ANOMUHEBBIN

Mnockoctb  |Sheet Metal

Benbii

YepHbin

AntoMnHeBbIN

ToukKa Sheet Metal
MOBEPXH.

Benbin

YepHbii
ANOMUHEBbIV
YcmaHosku 3Kcnosuyuu u cymmel rnosymoHos
OKCNo3MuUMA U HACTPOWMKN CYMMbI NMOJTyTOHOB BO BpeMs KanmbpoBKu
Mepen Hayanom kanmbpokn PC-DMIS ycTaHOBUT crieaytolime 3Ha4eH st SKCMO3NLUKN U CYMMBbI MOSTyTOHOB:
e 3Jkcnosuuua: 300
e MwuHumanbHas cymma nonyTtoHoB: 10

e MakcumanbHasi cymma nonytoHos: 300
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[aHHble HacTponkn aBnaoTCA Hanbonee noaxoaswmmMu aAng 6onbLIMHCTBA cueHapueB kannbposku. PC-
DMIS BOCCTAHOBMUT M3Ha4arbHble 3HAYEHWUST SKCMNO3MLMM U CyMMbI MOSTYTOHOB (3a4aHHble A0 KannbpoBKK)
nocrne OKOH4YaHus KanMbpoBkn. B To Bpemsi kak 3Ha4YeHus cymmbl nonyToHoB 10, 300 obkbI4HO siBRSAOTCS
noaxoasLmMmmn ons kannbposku, 3HaveHus 30, 300 ABNATCS TUNUYHLIMU AN HOPMarbHOIO CKaHMPOBAHUS.

Kpome Toro, 3Ha4yeHue akcnoaunumm no ymonyaxuio, pasHoe 300, 0ObIYHO HEQOCTATOYHO NP NIIOXOM
oCBeLLeHUn (Hanpumep, Npy ucnonb3oBaHuM V4i ¢ ocBeLLeHneM HaTpneBbiMM namnamu). Ecnun npunsatue
Oyr BO BpeMsi npoLecca kanvbpoBky NpeactaBnseTcs crnoxHbiv ans PC-DMIS, moxeT noTpeboBaTbes
MOBbILLEHME 3HAYEHMS IKCMO3NLMK kKannbpoBku No ymonyaxuio oo 400 wunu okono Toro. B Takom cnyyae
N3MeHNTE aNneMeHT peecTpa PerceptronDefaul tCalibrationExposure, HAXOAALWMIACA B pa3gene
NCSesorSettings Pegakropa HacTpoek PC-DMIS. [Jns nonyyYyeHnsa AononHUTENbHON MHopMaumm cm.
OokymeHTauuto Pepaktop HacTpoek PC-DMIS.

NaHenb MHCTpyMeHTOB JlazepHbin Wyn: Bknagka CBonctea obnactu
oTceYeHus

Probe Toolbox x

&0l - |

Sensor Baszed Clipping:

Top: (Y El: %
Left: | O 3: % Right: {100 =%
Bottom: | O El: e

Bknadka Ceolicmea obaacmu omce4yeHuUsA aAasepa

Bknagka CBoncTBa 06nacT oTceyeHusi No3BonseT OCyLeCTBUTb YCTAHOBKY nNapaMeTpoB 3a npeaenamMmn
3apgaHHou obnactu B none 3peHna AaT4nKoB. 9710 nosBonser COXPaHATb JILWb COOTBETCTBYHOLWME OJaHHbIE.

Tpaneuus: GonbLol Tpanewouna 3eneHoro useTa B [lpocMmoTpe fasepa (CM. HUXKe), NpeaCcTaBAAIoLLMIA
MaKcMMasibHOe MnoJie 3peHuns aatymka. O61acTb OTCeYeHUs HaxoA4MTCA B Npeae/iax 4aHHOrO MoiA 3peHus.

O6nacTb OTceueHUA AaTUMKA: 3e/1eHbli TpaneLona MeHbLIero pasmepa B noJie 3peHna gatumka.

B okHax BepxHss, JleBas, MpaBas 1 HWXxHAA MoryT ObITb yCTaHOBIEHbI 3Ha4YeHnsa ot 0 o 100 npoueHToB,
4TO No3sonseT obecneynTb KOHTPONb 06acTN oTceyYeHus. ITO NO3BONAET OTOPOCUTL HEHYXHbIE AaHHbIE.

Mpu ycTtaHoBke Ans 3HadveHun HuxHaa v IleBaa 3HaveHusa 0%, a onsa sHaveHnin BepxHsas v MpaBas
3HayeHus 100%, oaTymk coxpaHsieT Bce cobpaHHble AaHHble, MOCKONbKY 006nacTb oTceyeHns byaeT Tom xe,
4YTO U MaKCUMarbHOE Nnone 3peHus.
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i'_| cAll view M Lrim View T Laser Ve

lMpumep 0aHHbIX OMce4YeHuUs C Ucrnons3osaHuem 3HavyeHuli BepxHaa 85, HuxcHAs 85, /lesaa 15 u lNpasas 15

Ob6nacTb oTCeYeHNs MOXET UCNOSb30oBaTbCH, Hanpumep, npn naAMepeHnmn oTBepcTu. |-|OCKOJ'Ibe BaM He
HY>XHO, 4TOObI 4aHHbIE AN coceagHero OTBEPCTUA MeLllanmn npu pacyeTe afieMeHTa, Bbl MOXETe
OCyLLECTBIATb KOHTPOJ1b obnactn oTceyeHus, Taknm o6pa30M, He UCMNOoNb3yA HEHYXHble JaHHbIE.

MaHenb MHCTPYMEHTOB J1a3ep|-|bu7| wyn. BKrnagka U3Bne4yeHune anemeHTa

w02 |2 Y]
Feature Based Clipping
3:
3:

Ring Band

[+ Enable

ner Offset: |05 El mim
Outer Offset: |2 El fmm

Bknaodka UNseneyeHue snemeHma

Bknagka U3Bne4vyeHue anemMeHTa no3sonseTt YKa3aTb napamMeTpbl KoJibLua 1 napamMeTpbl OTCevYeHna no
ANeMeHTy, a Takke yaarnTb NOCTOPOHHME 3Ha4YeHUA Ana nogaepxmnBaemMbiX 3JIEMEHTOB.
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Bknagka U3BnevyeHue anemeHTa OOCTyNHa TOJIbKO B Clly4ae, eClii UCnoJib3yeTcA naseprM AaTyukK; B
NPOTMBHOM Crlydae JaHHad BKIagka HefoCTynHa.

B 3aBMCMMOCTM OT TUNa anemMeHTa AOCTYNHbI cneaywuine napameTpbl U3BJie4EHNUA 3NeMeHTa:

. [NapameTpbl OTCEYEHNSA MO IANEMEHTY - BCE LOOCTYMNHbIE 3J1eMEeHTbI

o [lapameTpsbl Konbla - aBTo-anemMeHTbl OKpyXHOCTb, Kpyrnbiii na3 u MNMpsiMoyronbHbIn nas

o  OunbTpbl (YAanuTb NOCTOPOHHME 3HAYEHUs) - ABTO-3NEeMEHTLI Touvka noBepXxHOCTH, MNockocTb,
Konyc, Unnnnap, Ccepa n Yctyn n 3asop

Cwm. Takke "U3BneYeHre aBTO-3/1EMEHTOB 13 00NAaKOB ToYek".

MapameTpbl OTCeYEHUs NO INeMeHTy

Feature Based Clipping

OmceyveHue rio anemeHmy 0719 Hena0CKOCMHbIX 8MO-3/1eMeHMo8

B PC-DMIS MOXHO oTcekaTb AaHHblE fla3epa Kak B BepTUKalibHOM, TaK U B rOPM30HTarlbHOM HanpaBfeHuu,
BBe/sl paccTosiHue B OkHe Fopu3oHTanbHoe U, rae AOCTYNHO, - B okHe BepTukanbHoe. [pn 3TOM Bce
JaHHble Nasepa 3a npegenamm 3afaHHOro paccTosiHUSA OyayT OTCEeYEHbI M UCKIMIOYEHbI MPY U3BIIEYEHUN
anemeHTa.

B npoTvBHOM cny4dae, Ansa aBTo-anemMeHTa NnocKOCTN MOXHO OTCeYb JaHHble B npedenax rpaHnubl
CMeLLIeHMs1 BOKPYT Bcex arieMeHToB CAD Ha NOBEpXHOCTU. OTO Takke HasbiBaeTcs pasgeneHmem CAD. Cwm.
"Otceyenune CAD" Huxe.

,D,J'Iﬂ aBTO-3J1EMEHTa KOHyC 3HaveHue MopusoHTanbLHoe onpependaeT, HAaCKOJbKO 6onbLue TeopeTnyeckoro gunameTpa
6yp,eT Kpyrosasa rpaHuua, B npeagenax KOTOpOl7I nexar To4Yku anemeHTta. 3HadyeHne BepTukanbHoe onpepender,
HACKOSbKO AJIMHHEE TEOPETMHECKON ANMHbI 6y,qu Kpyrosas rpaHuua, B npegenax KOTOPOW NnexaT TOYKN SIeEMEHTa.

Fopu3oHTanbHOE U BepPTUKabHOE OTCeYeHune

Bce aBTO-a51IEMEHTHI nogaepXxXmBaroT ropu3oHTaribHoe oTce4yeHue. 3TN 3NEeMEHTbI nogaepXxmearoT
BepTuUKalnbHOE OTCEe4YEeHne:

= OKpPY>XHOCTb

=  KoHyc

=  Uunungp

= [lonwuroH

= Touka pebpa

= Kpyrn. syenka

= [lpsamoyr. ayenka
=  To4ka NOBEpPXH.

= [lnockocTb
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PaccTosiHusa oTceveHunst, 3agaHHble B KOSbLiAX OTCEYEHUS] 3NIEMEHTOB, NOKa3aHbl B BUAE LIBETHLIX KOnew,
FopmsoHTaanoe OTCe4eHune 0To6pa>|<aeTc;| B BMAeE XeJToro KosbLla, a BepTukaribHoOe - B BUAe CBEeTJ10-
3€J1eHOro Konbua.

Mpumep aemo-anemeHma OKPYHHOCMb C KOAbYOM 20pU30HMANbHO20 omceYyeHus (A) U 8epmuKanbHO20 omceveHus

(B)

54



Ucnonb3oBaHne naHenu nHctpymenTos LLlyn 8 PC-DMIS Laser

lpumep aemo-anemeHMa Na0CKOCMU C 8KAHYEHHbIM 20pU30HMANbHBLIM U 8€pMUKASbHbIM OmcevYeHUem

Otceuenne CAD

Feature Based Clipping
7.635 El ~
3635 El El:

06aacme OmceyeHue no anemeHmy 014 asmo-anemeHma lnockocmeo

Mpumeuanue: Pnaxok CAD 1 nosne CmelteHue nossasoTCA TONbKO MPU UCMONb30BaHWM aBTO-3/1eMeHTa MM10CKOCTb.

Mpwn ycTtaHoBke faHHoro pnaxka PC-DMIS cosgaeT rpaHuly CMeLLeHUs XeNToro LBeTa BOKPYr Kaxaoro
anemeHTa mogenu CAD Ha noBepxHOCTU. [paHMLa CMELLEHNS BbIMUCNAETCA C MOMOLLbIO 3HAYEHUS
CwmelleHue. OHa NpopuCoOBbIBAETCS Ha 3a4aHHOM PacCTOsSIHUM OT 3rIEMEHTOB U pebep Ha NOBEPXHOCTM.
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lpumep aemo-anemeHma 1710CKOCM®b C 8KAKOYEHHbIM omcevyeHuem rno CAD

PC-DMIS oTcekaeT gaHHble nasepa, Haxoggawmecs BHYTPU rpaHuLbl CMEeLLeHNs ONnS BCeX 3r1eMeHTOB
mogenu CAD Ha noBepxHOCTU. [laHHble 3a NpeaeniaMmn rpaHuLbl CMeLLeHMs UCMNONb3YTCH ANg peLleHns
NIIOCKOCTW.

Hanpumep, paccMoTpum n3obpakeHne HUxXe, rge NnokasaHo cedeHne TMNoBon getanu. [Nonynpo3payHbii
OpaHXeBbI OBEprien NPUCYTCTBYET 30eCh TOMbKO AN1S NOSICHEHUS U YKa3bIBaeT Ha AaHHble, KoTopble PC-
DMIS 6yaeT ncnons3oBaTth AMs Co3AaHWUs aBTo-anemeHTa NnockocTb:

MapameTpbl KonbLUa

Ring Band
I+ Enable

[mner Cifset: 0.5 El mm
Outer Offset: |2 3 mm

U3eneyeHue anemeHma - Konolyo

56



Ucnonb3oBaHne naHenu nHctpymenTos LLlyn 8 PC-DMIS Laser

O6nactb KonbLo 1cnonb3yeTca Ans pacyeTa NnockoCTU NPOeKLMy 3aeMeHTa U BekTopa Hopmanu. [aHHble
anemeHTa GyayT CnpoeLMpoBaHbl Ha NNOCKOCTL Komnbla. [ns BbiNONHEeHUs U3BNEYEHUs areMeHTa ans
OKPY)XHOCTEW, KPYITbIX U KBaapaTHbIX Na3oB UCMONb3YTCA CriefytoLime aneMeHTsl ynpaeneHus Konbuo:

BKAtOUUTDb -Npu BbibOpe AaHHOM onumu ByayT 3agelictBoBaHbl onuyn Konbuo. Mpu oTKAo4eHUN By ayT
MCNO/Ib30BaHbl 3HAYEHMA N0 YMOIYaHMIO: BHYTPEeHHee cmelleHre - HOMUHabHOE 3HadYeHue 1.2X, a Takxke
BHewHee cmelleHMe - Ha 5 Mm/aroiimos 6osiee 3HaueHUs BHympeHHee cmeujeHue.

BHyTpeHHee cmeLleHUe - YKa3bliBaeT CMeLLeHne OT paanyca HOMUHANbHOTO 31eMEHTa UK OT 8HympeHHel
KPOMKM KonbLa. [laHHOe 3HaYeHMe BblpaXKaeTca B e4MHULAX U3MEPEHUS NPOrpaMmbl USMEPEHUS U AONKHO
NPeBbILIAaTb UM PAaBHATLCA HY/O (HY/IeBOE 3HAYeHWe 03HaYaeT To, YTO BHYTPEHHAA KPOMKa KoMbLa coBnagaeTt
C HOMMHa/IbHbIM 3HaueHem 3nemeHTa.) CM. nsobpakeHne HUXKe.

BHelHee CMeLLeHMe - YKa3biBaeT CMeLLEeHMe OT pagmnyca HOMUHANIbHOMO 31eMEHTa UK OT 8HewHell KPOMKM
Kosbua. [laHHOe 3HaYeHMne BblpayKaeTcs B eANHMLAX U3MEPEHUA NPOrpamMmmMbl M3MEPEHUA U JO/IKHO
npesbllLaTb 3HaYeHNe BHyTpeHHee cmelteHure. CM. n3obpaxkeHune HUxe

(A) BHewHAs KpOMKa Konbua

(B) BHympeHHAA KpOMKA KoAbya

(C) HomuHanbHoe 3HaYeHue anemeHma

(D) BHewHee cmeweHue u (E) BRympeHHee cmeuwieHue

PUNbTPLI
[ Remove outliers

U3eneyeHue anemeHmMos - obaacme (DUﬂbmpbl
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Y,qanvnb NOCTOPOHHUE 3HAYEeHUS - I'Ipm YyCTaHOBKe OaHHOIro q)na>|<|<a NOCTOPOHHNE 3Ha4YeHUA
WCKIIOYaTCA N3 3NeMeHTa Ha OCHOBaHUU 3HayeHns MHOXuUTenb cTaHAapPTHOrO OTKNOHEeHUA. driaxok
YaanuTb NOCTOPOHHME 3HAYEHUA NMPUMEHSETCS TONbKO K aBTo-arieMeHTaM KoHyc, Touyka noBEpXHOCTH,
MnockocTb, LUmnuHap, Ccepa n Yctyn u 3a3op.

. yCTpOIZCTBO n3Brie4eHna 3aNnemMeHTOoB oleHNBaeT 3N1IeMeHT U3SHYTPU ABa U TpU pa3a npun nepBoﬁ
o nonbITKe And nony4yeHna ctaHgapTHOro OTKIOHEeHUA Ha OCHOBaHUN BCeX TOYEK.

o I'Ipm yCneLlHbIX NonNbITKax BbIMNOJTHAETCA nNepeoleHka 3J1eMEHTOB C NMOMOLLbIO TOJTbKO TeX TOYEK,
KOTOpble HaxoaAaTcAa B Anana3oHe NOCTOPOHHUX 3Haquv||7|, YMHOXEHHbIX Ha 2. Cwurma - 310
OunanasoH B rayCCOBOM pacnpefeneHum oTKNOHeHWN, rae 68,2% nyymnx Touek ncnonb3yetca ans
NOArOHKM NOSIOXEHUSA 3reMeHTa.

MHoxutenb CKO - 3HaueHne ans gaHHom onuuu onpedensieT nadmpaTtenbHOCTb PunbTpa. 3To MOXeT
ObITb 6a3oBoe gencTBuTenbHoe Ymcno Gonblie 0. Ecnv m aBnsieTcst BbIOpaHHbIM 3HAYEeHNEM, 3TO O3HAYaeT,
4YTO BCE TOYKM CKAHMPOBAHUSA, OTKIIOHEHME OT U3BMNEYEHHOMO KOHYCa KOTOpbIX 6onblue m X PakTuveckoe
CKO (1.e. CKO uamepeHHbIX TOYEK OTHOCUTESNBHO BbIYMCNEHHOrO afieMeHTa), 0TCeKalTCA OT BblYUCIEHNS.
Mo3ToMy YeM MeHbLUE 3Ha4YeHe M, TeM OonbLue n3dmpaTenbHOCTb hunbTpa.

Mpumep

Mpw NepBoii OLiEHKe CTaHaapTHOE OTKIOHEHME OLeHNBaETCs AN BceX Todek. MNpu HopmarnsHOM
pacnpeaeneHnn 3To MoxeT ObITb NPEACTaBIIeHO criedyoLwmm o6pasom:

OTO 03HaA4aeT, YTOo Ny4dLLne TOYKN HaxoaaTcs B uHTepsarne ot 0 o 1Z. Hanpumep, ecnv Bbl XOTUTE MONYYNTb
TOYKW TOSMBKO B AaHHOM Amanas3oHe, HeobXxoauMO yKasaTb NOCTOpPoHHee 3HadeHme ot 0 go 1. Mpu
NCMNosb30BaHUN Goree BbICOKMX MOCTOPOHHMX 3HAYEHWU ByayT Nony4YeHbl MEHEE MPUEMIIEMbIE PELLEHNS.

Owvanor NMaHenb UHCTPYMEHTOB LWyna ¢ napameTpamu CWS
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Prabe Toolbox *
& V]
+TOL[.. | -TOL .. | SENSOR FREQUENCY | AUTD LAMP | EXPOSURE TIME | FILTER [SENSOR INTENSIT... | OFFSET |
0334 4334 1000 WO - 1 0.000

|F|:cus.? | 7 A

Auanoe lNaHenb uHcMpymeHmos wyna c napamempamu CWS

Owanor MNMaHenb MHCTPYMEHTOB Llyna C napamMeTpamMmmn CWS nosBnseTtcs nocrne Toro, kak obina BbiNofHeHa
COOTBETCTBYKOLWAA KOHd)MrypaLlMﬂ CUCTEMbI, KaK ONMMCcaHO HUXe.

e Heobxogmmo ckoHpurypmposaTb CWS B KauecTBe aKTUBHOM nasepHon cnuctembl. O6bIMHO 3TO
[enaeTca 3aB0A0M-U3roTOBUTEIEM BO BPEMA NpoL,ecca 3anycka Uan UHXKEHEePOM Mo 06CNyKNBaHMIO.

e [locne KOPPEKTHOM KOHPUIYpPaLUKU CUCTEMbI HEOBXOAMMO ONpPeseNvTb LYN C HYXKHbIMW CBOMCTBAMMU.
LLlyn cTpownTcA B gManorosom okHe YTuautbl wyna. Heobxoanmo ncnonb3osatb OPTIVE_FIXED m
NNH3Y, BKAtoYatowyto CWS. 3To gonkHo bbiTb onpeaeneHo B panne USRPROBE.DAT. 3710 TaKxke
006bIYHO AenaeTcsa 3aBOA0M-U3rOTOBUTENEM.

+ TOLERANCE

Onpe,qenﬂeT 3Ha4YeHne BepxHero gonycka anda nsmMepeHus.

- TOLERANCE

Onpep,enﬂeT 3Ha4YeHne HWXHero gonycka anda namepeHu4.

SENSOR FREQUENCY (YacToTa usmepeHuit)

YacTtoTa namepeHuin ykasbiBaeT Ha KONMMYECTBO N3MEPEHHbIX 3HAaYEHUN, 3annCaHHbIX ONTUYECKUM OaTYNKOM
3a eavHMLUy BpeMeHu. Hanpumep, ecnu vyactoTta namepenuin 2000 'y, B cekyHay 6yaeT 3anucbiBatbes 2000
3Ha4YeHUn namepeHuin. lHoukaTtop MHTEHCMBHOCTM Ha ANCMNEe MOXET NOMOYb BbIOpaTh NpaBUibHbIE
HaCTPOWKN.

[Aunana3oH HacTpoek

Kak npaBunno, NoNb3oBaTeslb AO0JIKEH CTapaTbCA BbINONHATL USMEPEHNA C MakCUMallbHO BbICOKOWN
BO3MOXHOW 4acTOTON ANt TOro, YTobbl nony4nTb Kak MOXXHO Oornblle 3Ha4YeHun I/13MepeHl/II7I 3a
Hanbonee KOpOTKl/II7I NPOMEXYTOK BpEMEHWN. B Ccny4yae ﬂOBerHOCTeI7I C O4Y€Hb HU3KON OTpaXXaeMoCTbio
MOXeT ﬂOTpe6OBaTbCﬂ CHU3NTb 4YacCToTy M3MepeHI/IIZ. I'Ip|/| aTtom CCD-nMHKUA oNTUYeCcKoro gaTyunka
noacBeyvYnBaeTCAa aorblle, YTO AaeT BO3MOXHOCTb BbINONMHATbL NU3MEepEeHNA Aaxe Npn O4YeHb HU3KOMN
MHTEHCUBHOCTU OTPaXeHu4.
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Mepemogynsauns CCD-MHUM Ha NOBEPXHOCTSAX C BbICOKOW OTpaxatoLen CrnocobHOCTLIO U C HU3KOWN
4YacTOTON N3MEPEHUIA MOXET NPUBECTM K OLUMOKam namepeHunin. Ecnv nHamkaTop MHTEHCMBHOCTH
oTobpaxaeT muratoLlee coobLieHune ,,Int: 999", nponcxoamt nepemoaynauus. Npu nepemoaynsumu
HeobxoaMMo BbIOpaTh criedytollee Mo BeNMYMHe 3HayeHne 4acToTbl namepeHuii. Ecnn
MakcumMarnbHas YactoTta nsmeperui (2000 My Ha CHRocodileS, 1000 Ny Ha CHR150E) yxe
YyCTaHOBIEHA, MHTEHCUBHOCTb OTPaXKEHUSA MOXHO CHU3UTb OAHUM U3 CNeAyHLMX CnocoboB:

° Pacnonoxute rONOBKY AaT4yMKa B BEpPXHEM UM HWXHEM npegene gnana3oHa I/I3MepeHI/Il71

e Wcnonb3ynte autoadaptfunction (rge napametp AUTO LAMP yctaHoeneH Ha YES). Mpu
3TOM MHTEHCMBHOCTL Namnbl OyaeT HenpepbIBHO afanTUpoBaThbCs B 3aBUCUMOCTU OT
oTpaXkeHus1 getanu. 3gecb He NCMNOMb3yeTcst TEMHAas cebinka. [aHHbIN MeToq,
nogaepxusaetcsa PC-DMIS.

AUTO LAMP (HacTpoiKa MUHTEHCMBHOCTU J1IaMnbl)

Moa HaCTPOWMKOM MHTEHCUBHOCTM flaMrbl MOXXHO BblOpaTbh COOTBETCTBYHOLLYIO MPOAOIMKUTENBHOCTD
nynscauum LED 1 9pKOCTb NCTOYHMKA OCBELLEHUS.

Ecnu, Hanpumep, n3aMepsieTcsl NOBEPXHOCTb C BLICOKOW OTpaatoLLel CrnocoGHOCTLI0, U NpU 3TOM camast
BbICOKAs YacToTa M3MepPEeHUli MPMBOAMUT K NepeMoaynsauum, UMEET CMbICT CHU3UTb BPEMS BblOEPXKKN.

I/IamepeHVle nnoxo 0Tpa>+<arou.|,el7| NOBEPXHOCTU C NUCNOJ1b30OBAHNEM BbICOKOW YacTOThl Msmepean?l MOXXHO
BbINOJTHUTb, YBEITUMYNB NPOAOITKUTENTbHOCTbL NyJibCaunn.

AUTO LAMP: NO

Koraoa (byHKLI,I/Iﬂ BbIKI1IOYEHa, 6y/:|,eT MCNoNb30BaTbCA TeKyllad UHTEHCMBHOCTb OCBeLUeHnA LED.

AUTO LAMP: YES

HeszaBucumasi HacTpoiika BpemMeHu BCnbilwkn Ans LED Bo Bpemsi Bbiaepkku obnerdyaet
aBTOMaTMYeCKoe MoJlyYeHUe Nosb30BaTeNeM Haumnyylnx HacTPOeK MHTEHCUBHOCTM MPY U3MEPEHUN
pasnYHbIX MOBEPXHOCTEN, a Takke ONTUMarbHOro OTHOLLEHWS CUrHan/WyM.

ﬂpKOCTb naMnbl MoAynunpyeTca Ona AOCTUXEeHUA 3aaHHOro npoueHTa aMmnnnutyabl Moaynaunn.
3HauyeHne MoxeT nexaTb B gnanasoHe oT 0% 8o 75%. [Ana 6onbluMHCTBa NPUNOXEHUN
pekomeHayeTcs 3HavyeHue apkocth oT 20% o 40%.

BPEMSA BbIAEPXKMU (3HaueHue sapkocTH)

Ecnu napametp AUTO LAMP yctaHoBneH Ha YES, 34ecb MOXHO BbiOpaTh BPeEMS BblOEPXKKN (3HAYEHne
SPKOCTH).

ApKoCTb Namnbl MOAYNUPYETCS ANS AOCTWXEHUS 3a4aHHOro NpoLUeHTa aMnnmTyabl MoaynsaumMm. 3HavyeHne
MOXET nexaTb B gnanasdoHe oT 0% 10 75%. [1na 6onblmMHCTBA NPUNOXEHNA PEKOMEHAYETCS 3Ha4YeHne
sapkoctn oT 20% 10 40%.

FILTER [SENSOR INTENSITY] (06Hapy:»xuBaTtb nopor)

B onuumun 3apgatb o6HapyxeHMe nopora MOXHO 3a4aTb NOPOroBOE 3HAYEHNE MEXAY LUYMOM Y CUrHAINOM
namepenus. NukoBble 3HAYEHUS 3a NpeaenaMm JaHHOro Nnopora pacueHMBaTCs Kak HeAeUCTBUTENbHbIE U
NnokasbIBalOTCA Ha gucnnee Kak 3HavyeHne namepenums "0".

[na nonyyeHns Hagnexawero n3mMmepeHnsi 3Ha4eHMe MHTEHCUBHOCTM AOMKHO ObiTb oT 0 40 999 Ha
CHRocodileS nnn 99 Ha CHR150E; B NnpOoTMBHOM Cry4yae, HeobXoanMO U3MEHUTb YacTOTy U3MEPEHW.
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Ecnu nsmepsietca pacctosiHme 40 NOBEPXHOCTU C HU3KOW OTpaxaroLen cCnocoBHOCTbI0, MHTEHCUBHOCTb
OTPaXEHHOro CBETA MOXET ObITb CIMLLIKOM HU3KOW, M YacToTa M3MePEHMUI O0MKHaA ObITb CHbkeHa. [ns
yacToTbl u3amepeHun Huxe 1 k'y, pekomeHayetcsa nopor 40 Ha CHRocodileS nnn 25 - Ha CHR150E. 310
no3BonsieT nsbexatb 3HAYEHNIN UBMEPEHUI CO CIULLKOM HU3KOW MHTEHCUBHOCTLIO, KOTOPbIE HE3HAYUTENBHO
NPEeBLILLIAKT YPOBEHb LLIYMa Y MOTYT UCKa3UTb U3MEPEHNSI.

Mpwn yacTtoTe uamepennin 1 kl'y, n Beiwe (Tonbko Anst CHRocodileS) nopor 15 sBnsieTcs gocTaTouHbIM ANs
NCMNoNb30BaHNA AUHAMUKM YCTPOUCTBA B MOMHYIO CUMY.

CMELLL,

3710 cMmelleHne, Ha KOTOpO€e nepemMmectnTca MmallnHa B HanpaBneHnn naMmepeHunsa ot NnofoXXeHna namepeHuns.
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PeXnMbl BbINONHEHUSA

C nomotbto PC-DMIS Laser MOXHO UCNONb30BaTh OAUH U3 CMEAYHOLLMX PEXUMOB BbINOINHEHUS:

*  ACMHXPOHHbIN PEXMM BbINONHEHNS (MO YMOTYaHMIO)

" Pexvm nocnegoBaTenbHOro BbliNOHEHUS

MUcnonb3oBaHue ACUHXPOHHOro pexnma BbiNnOoJNIHEeHUsA

3710 PEeXUM BbINOJIHEHUA, I/ICI'IOJ'Ib3yeMbIl7I no ymon4yaHuto. ,D,J'Iﬂ YCKOpPEHWA BbINOJTHEHNA B JaHHOM peXxunme
nporpamMmma UrHopupyet OLLUNOKN BblYMCIEHNS 3NIEMEHTOB U nepexogunT K cneayrwowemy arieMeHTy. anI
BO3HMKHOBEHWUW OLLMOKN BO BPEMS1 BbINOMHEHMS1 TporpaMmMbl MU3MEPEHUST B ANANOroBoM okHe BbinonHeHue
oTobpaxatoTcs cnegyroLmne ase onumu:

_ " OTMeHa - OTMeHSEeT BbIMNOMNHEHNE nporpamMmmbl U3MepeHna.

_.I'IponycwlTb - BO30OHOBISIET BbINONIHEHNE nporpamMmmbl U3aMepeHna Cco crneayrulero anemMeHTa.
I'Iponyu.l,eHHaﬂ KOMaHda anemMeHTa 0To6pa>KaeTc;1 KpacCHbIM LLIBETOM B OKHE Pep,aKTopa.

Execution

O

C:)

90%

A | CIR1 : No laser stripes found for feature extraction.

Juanozoeoe 0KHO BobinosnHeHue

Mpumep aCUHXPOHHOTO peXkMMa BbINONHEHUA

Mpeanonoxum, YTo B BaLlein NporpaMme U3MepeHust UMetTCs TPU NocreoBaTeNbHbIE OKPYXKHOCTHU.
[aHHbI pexvm BbINOnHeHWs ByaeT NpoxoauTs Crieayrowmnm obpasom:

CkaHupoBaHue CIR1.
Hauano n3sneyeHust CIR1 13 obnaka To4ek.
CkaHupoBaHune CIR2.
Hauvano naeneyeHusn CIR2 n3 obnaka To4ek.
CkaHupoeaHue CIR3.

Hayvano n3snevenus CIR3 n3 obnaka To4vek.
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Ecnu He yaanock nseneys CIR2, 6yaeT otobpaxeHa owmnbka, HO T.K. BbIMOMHEHWE NPOAO0IKAETCH B pexmume
BbIMOSTHEHUS MO YMONYaHUIO, OLUMOKM BbIYUCIIEHMIA MOTYT NOSIBNATLCSA B AManoroBoM okHe BbinonHeHue B
TO BpeMsl, Kak MalumnHa ckaHmpyeT CIR3 unu gaxe cnegyowmn anemeHT. Mcnonb3dynte [MNocnenoBatenbHbIin
PEXUM BbIMOMHEHUS], ECITU XOTUTE NPUOCTAHOBUTL BbIMNOMHEHWE NPYU BO3HUKHOBEHUM OLLMOOK M3MEPEHMSI.

Ucnonb3zosaHne ONERROR B paHHOM pexxume

B ACMHXPOHHOM pexunme BbiNnosfHeHust, ecnv PC-DMIS BbigaeT owmnbky, n B komange ONERROR 3agaH
napameTp SKIP, kak nokasaHo HWxe, AnanoroBoe okHO BbinonHeHune OyaeT CKpbITO, a 3NIEMEHT C OLUMOKOM
OygeT nponyLueH.

ONERROR/LASER_ERROR, SKIP

3a 1cknoYeHNeM crny4vaeB, Koraa oLmbKn SBnsoTCa Kputndeckumu, napameTp SKIP no3BonsieT BbINOMHATb
BCIO MporpaMMy namepeHus 6e3 o6cnyxmBaHums.

Mocne 3aBepLUEHNs BbINOMHEHUS NporpaMmMbl M3aMmepeHust PC-DMIS oToOpasuT afieMeHTbl, KoTopble He
y4anock BbINOMHWUTb, B ANanoroBoM okHe. MOXHO LLEeNKHYTb Mo lo6oMy afieMeHTY B CMCKe AN
HaxoXOeHUs KoMaHabl 3fieMeHTa B OkHe PegakTtopa v pegaktMpoBaHus npyu HeobxoanmocTy.

-
B  The following features failed to execute: lﬂj

KPREO37TLMG : Mo laser stripes found for feature extraction.
KPREOZ4LMNG ; Mo laser stripes found for feature extraction.

| Save | | Clear I Close

bt
8

S

b
Jluanozosoe okHO CrUCOK 3/1eMEeHMO8, 8biM0IHEHHbIX C OWUBKamu

[na nonyyeHnsi 6onee nogpobHon nHgpopmaumm o komaHge ONERROR cm. Temy "PaboTta ¢ owmbkamu
nasepHoro uiyna ¢ nomouwibio ONERROR".

MUcnonb3oBaHue pexunma nocriegoBartesibHOro BbinoJiHeHUs

B MNocnepgoBaTtensHOM pexunme BbIMONHEHMWS, KOrda nporpaMmmMa usMepeHns n3mepsieT 1 BbluncnsaeT
3MeMEHT, BbINOMHEHNE He NPOAOIPKAETCS A0 TEX NOp, Noka He ByaeT 3aKOHYEHO BblIYMCMEHNE TEKYLLErOo
anemeHTa. [JaHHbIN PEXUM BbINONHEHWNS NO3BOMSET NOMYYNTb KOHKPETHYIO MHGOpMaLmMIo 06 nmetoLlencs
npobnemMe anemeHTa npu BbiBegeHUM coobLleHns 06 ownbke. Kpome Toro, BbINONHEHWE OCTaHaBNMBaeTCS
npuv BbIBEAEHUN COOBLLEHNS, YTO MOXET NOMOYb NPEAOTBPATUTL CTONKHOBEHUS C AeTarblo.
MocnepoBaTtenbHOE BbINOMHEHNE MEATIEHHEE, YEM PEXUM MO YMOMYaHUIO (aCUHXPOHHOE BbIMOMHEHWE), HO
NO3BONSET OCYLLUECTBNATL MOHUTOPUHT OLLIMBOK NO Mepe UX NosIBNEHUS.

O6bI4HO OaHHbIN PEXUM NCMNOJNb3YyeTCA NpPU BbINOJTHEHUN NporpaMmMbl U3MEPEHUA B I'IepBbIVI pas3 unun Kkorga
HeobXxo4MMO BbINOMHUTL TECT nepemeUJ,eHvu?l MalluHbI, MapaMeTpoB J1a3epa unm BbIYMCIIEHUIN ANIEMEHTA.

HpM BO3HMKHOBEHMWM OLLUMOKM BO BpemMsa NocnegoBaTenbHOro BbIMOMIHEHUS B AUANOrOBOM OKHeE
BbinonHeHue 0To6pa>+<a+0Tcs=| ase onunn:
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OTMeHa - OTMEHSIET BbINOJTHEHNE nporpamMmmbl U3MepeHna.

I'Iponycwm:. - BO30OHOBNSIET BbINONIHEHNE nporpamMmmbl U3amMepeHna co crnenyrulero anemMeHTa.
npOI'IyLLI,EHHaFl KOMaHda anemMeHTa 0To6pa>|<aeTc;| KpacCHbIM LIBETOM B OKHE Pe,anTopa.

nOHPOGOBaTb elle pa3 - NOBTOPAET NOoNbITKY BbINOJIHEHUA, HA4YNHAA C ANIeMeHTa C oLmnbkon.

Execution

i B z
0 Gz)

92%

A ISPH1 : No laser stripes found for feature extraction. -

LHuanozosoe 0KHO BbinosnHeHue

BkntoueHue Pexxnma nocneposBarte/ibHOro BbiNnOJIHEHUA

[nsa BknoyeHus pexuma NocnenoBaTtenbHOro BbiNONHEHUs BbibepuTe ®@amn | BbINONMHUTSL |
MocnepoBaTenbHoOe BbINOSIHEHUE UMM HAXMUTE Ha MKOHKY MocneaoBaTenibHOE BbINOJSIHEHME HA
naHenu UHCTpyMeHTOB okHa PeaakTopa.

P [D]v w &

UkoHka MocnedosamesibHOE 8blroAHEeHUe HA NaHeau UHCMpyMeHmMo8 oKHa Pedakmopa

[laHHasa nKoHKa nokasbiBaeTCH Npu HaxoxaeHun B MNocnegoBaTenbHOM pexume BbinonHeHnsa. PC-DMIS
octaeTca B [locrnegoBaTensHOM peXuMMe BbINOMHEHWS TONbKO B TEYEHME TEKYLLEero BbinonHeHus. MNocne
3TOro OH BO3BpaLLAETCH B PEXMM BbINOJHEHUSA N0 YMOIYAHUIO.

UcnonbzosaHne ONERROR B gaHHOM pexume

Komangel ONERROR He pabotatoT ¢ [locnegoBatenbHbIM peXNMOM BbINONHEHWS. B atom cnyyae PC-DMIS
urHopupyet komaHasl ONERROR. [Insa nonydeHusa 6onee nogpobHon nHgopmauum o komaHge ONERROR
cM. Temy "PaboTa c owmbkamu nasepHoro uyna ¢ nomoubio ONERROR".
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Mcnonb3oBaHue o3By4YnBaHuA cobbITuA

3ByKoBble CODbITUSI 0becneunBatoT 3ByKOBOE B3aMMOAENCTBME B AOMNOMHEHNE K BU3YyaribHOMY UHTEpENCy
nonb3oBaTens. OTO NO3BOMSAET OCYLIECTBNATL U3MepeHUs 6e3 HeobXo0AMMOCTUN BbINOMHEHNS
cocpenoTaumBaTbCs Ha 3KkpaHe koMnbioTepa. [ns 4ocTtyna ko Bknagke 3ByKOBble COObITUA B AMarioroBOM
okHe Onuuun yctaHoBKM BbibepuTe anemeHT MeHio MpaBka | CBoncTBa | YcTaHOBKA.

Mpu paboTe ¢ naszepHbIM YCTPOWCTBOM KpaiiHe nonesHbl AOCTYMHbIe ONUMK 03BY4YMBaHMSA cOBbITUIA. OHK
TaKoBblI:

PyuyHan KannbpoBKa nasepom - Hus - AaHHbIN 3BYKOBOI CMTHaA BOCMPOM3BOAMUTCA B C/lyYae, Koraa
KaMbpPOBOYHbIE U3MEPEeHUA ANs onpeaeNeHHOro Noas A0KHbI ObITb BbINOJHEHbI B BepxHei obnaactv chepbl.

PyuyHas KannbpoBKa nasepom - CHeTumnK nons - [laHHbIM 3BYKOBOW CUrHaN BOCMPOU3BOAMUTCA, YTOObI yKa3aTb, B
KaKoM nosie caiefyeT OCYLLEeCTBATb M3MEPEHMA BO BPeMsA KaanbpoBKM.

e 1 curHan - ganeko
e 2 cwurHana - cneea
e 3 curHana - crnpasa

PyuHasa KannmbpoBKa nasepom - Bepx - [laHHbIN 3BYKOBOW CUrHaN BOCNPOU3BOAMUTCA B C/lydae, KOraa
KannMbpoBOYHblE U3MEPEHUA AN1A onpenesieHHOro Noia AOAKHbI ObiTb BbIMOJIHEHbI B HUMKHEN o61acTu cdepbl.

MHuumanmsauma nasepHoro wyna - KoHew - [JaHHbI 3BYKOBOM CUIHa/1 BOCNPOM3BOANTCA B KOHLE

UHNUMANN3aUNN Na3epHOro AaTt4ymkKa.

MHMumnanmsauma nasepHoro wyna - Hauano - [laHHblIii 3ByKOBOI CUrHaN BOCNPON3BOAMTCA B Hayane
WMHULUMANM3ALMM Na3epHOro AaTymKa.

CKaHMpoOBaHUe Nasepom - ﬂ,aHHbIVI 3ByKOBOl7I CUTrHaN BOCNPOM3BOAUTCA ONA KaXXA0ro HOBOro wara

KannMbpoBKM AaTUMKa.
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Ucnonb3oBaHue NpocMoTpa nasepa

Bknagka Bup nasepa ncnonb3yeTcsi BO BPEMS KanmbpoBKy Na3epHOro Lyna, CKaHMpOBaHWS 1 U3MepPEHNS
aBTo-anemeHToB. Bknagka Bua nasepa B ['pacduyeckom okHe NOMOraeT BbINOMHWUTL BU3yanu3auuo TOro,
yTo "BMAMT" Aatdmk. OHa nokasbiBaeT To, kakas nHdopmaums byaeTt ncnonb3osatbed. Cnegyet NOMHUTL O
TOM, 4YTO NtoBble AaHHbIE 3a pamMKaMu NPSIMOYrofibHUKa OTceYeHnst He ByayT paccmaTpmMBaTbCs BO BPEMS
npouecca ckaHupoBaHus. [na nonyyeHuns 6onee nogpobHoM MHOPMaLUKN CM. CHUMOK 3KpaHa B Teme
"[MaHenb MHCTpyMeHTOB JlasepHbin Lwyn: BkNagka CeoncTea obnacrtu otceveHus fnasepom”.

2 canvView | I Lvw View T Laser Vs
=

pagpuyeckoe oKHO - 8KnadKka Bud naszepa

BbINOnHMTE LWENYoK No KHOMKe CTapT/CTOﬂ il ONA nepeknyeHna mexay BKIto4YeHHbIM N OTKIMKOYEHHbIM
COCTOAHMEM na3epa npun npocMoTpe C NoMoLlbo onunn Bug nasepa. B Clny4ae ocyulleCTBlieHNnA Kaknx-nmobo
nameHeHun Ha MaHenn MHCTPYMEHTOB Lyna HeobxoaMmo NnepeKkrnioynTb COCToAHUE Nal3epa and Toro,
4yTOoObI B ONuun Bug nasepa Obinn OCyLleCTBIEHbl USMEHEHUA.

AononHeHna aatuuka Perceptron:

=

MepekntoyeHne aBTO-3KCMO3ULUM - NP LLENYKe No JAaHHOW KHOMNKe B TO BpeMs, Korga nasep
HanpaBsrieH Ha getanb, PC-DMIS aBTomMaTuyeckn onpegensdet onTMManbHY 9KCMO3ULNIO,
ucnonb3yemyto ang namepexusi. Cm. "Qkcnosnumns”.
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JononHeHus K gatunky Metris XC:

Mpwu ucnonb3oBaHun gatymka Metris XC 6yayT 4OCTYMNHbI TPY OONOMHUTENbHbIE KHOMKW, MPOHYMEepOBaHHbIe
1-3. Metris XC nMeeT Tpu nasepa BHYTPW, a KHOMKM NO3BONSAIOT BbIOpaTh akTUBHbLIN Nasep Bo Bknaake Bug

Ji2s

nasepa. Haxxmute Ha KHONKy 1, 2 nnu , 4TOBbI yKa3aTb, MH(POPMALMIO O KaKOM U3 FTa3epoB Bbl

XOTUTE NPOCMOTPETh.

AononHeHua patumkos Perceptron n CMS:

B cnyyae ucnonb3oBaHus aatumka CMS unu Perceptron BbIBOOATCA CrieaytoLne KHOMKU:

+
¢

ABTO-OTCeYeHUe - aBTOMaTUYECKN yCTaHaBIMBaeT oTce4vyeHne B COOTBETCTBUM C AaHHBIMU BO
Bknagke Bua nasepa.

=
CO6poc oTceuveHus - yaansieT CyLLECTBYIOLLEe OTCEYEHNE, BO3BpaLLasa BECb B AaTyvKa Ans
BbIOpPaHHOIO pexuma yBenmyeHus ckaHnposaHus. CMm. "PexurMbl yBenMyeH1s ckaHupoBaHus (4ns

natynkos CMS)".
i

JNnHeMnKa - LeHTpUpyeT YacTb NONSA 3peHMA gaTymka.

[ononHutensHo, onNs AaT4yMKoB Perceptron 1 CMS MOXHO nepeTtdarneaTb 06nacTb ceyeHnsi C MOMOLLbIO
MbIWK. 3TO obecneynBaeT NPOCTYIO B UCNOJ1Ib30OBaHUKN alibTepHATUBY AJ14 HaCTpOVIKVI obnactu ceveHus
nytemMm Beoaa 3Ha4YeHW Ha NaHenu WHCTPYMEHTOB Ll.lyn
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Ucnonb3oBaHne uiaukatopa lNpamasa ckaHMpoBaHus

PC-DMIS Laser umeeT BO3MOXHOCTb OTOOpaXeHNst MHAMKaTopa NPSMON CKaHMPOBaHUS B rpaddnuyeckom
OKHe. [laHHbIN UBETHOW MHAMKATOP NPeacTaBnsaeT MecTONOMOXeHNe hakTUYECKON NPSIMON CKaHMPOBaHWS
nyya B TpeXMepHOM npocTpaHcTee. MHankaTop yHKLUMOHUPYET NuyLlb Bo BpeMst pabotsl PC-DMIS B
pexume online, korga dakTnyeckmin nasepHbIn LWYN yKkasblBaeT Ha AeTalnb B peanibHOM BPEMEHMN.

BbinonHuTe wenyok no nukrorpamme 3anyck / OctaHoBKa XXUBOro nsobpaxeHus Bo Bknagke MpocmoTp
nasepa a5isl Toro, Ytobbl BKIOUYNTL UMK OTKIIOUUTL €70 (U XKMBOE U300paXeHue).

sy

Ecnu ny4 Haxogutca B Npegenax guana3oHa, oH oTobpaxaeTcs B rpadou4eckomM OKHE M NMpy nynbcaunn nyya
OyaeT oTobpaxaTbCca MUraHue. HaumHasi B CTOPOHE OT AeTanu n npubnmxasch K HEW, MUHONKATOP HaYyHeT
n3meHATb uBeT. [Mpu NnpubnmkeHnn K Tpedbyemomy pOKyCHOMY PacCTOSHMIO LBET M3MEHSIETCS C KpaCHOro Ha
OpaHXeBblIi, 3aTEM XENTbI, 3aTeM XKeNTo-3eMNeHbINn U, HAaKOHeL,, Ha 3efeHbIN.

Mpumep uHOukamopa NpamMoli CKOAHUPOBAHUSA (OPAHMH(EB8020 Usema), NoOKA3bi8atoW Ul noaoxeHuUe npamol
CKQHUPOBAHUA /1y4a CAUUKOM 8bICOKO HaO 0emarisio.

Takow 3eneHbIn uBeT YKa3blBaeT Ha TO, YTO J1y4d HaxoauTcAa Ha onTumMalsibHOM pacCToAHUM OT AeTanu and
BbINOJIHEHNA CKaHNPOBAHUA.

71



PC-DMIS 2014 Laser Manual

Mpumep uHOUKamMopa npamoli CKAHUPOBAHUSA (3e1eH020 uysema), NoKasviearowuli nosnoxceHue npPAamodl
CKAHUPOBAHUA /1y4a HA ONTMUMAAbHOM (POKYCHOM paCCMOAHUU.

Mpy NnepemMeLLeHnn nyya CAULWKOM GNN3KO K AeTanu, OH CHOBa NepeMecTuTcs OT TpeGyemMoro 3eneHoro
LBeTa K KpacHOMy.
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UHdopmaumua o6 MHCTpyMeHTax BU3yanusauum

B PC-DMIS Bepcun 2009 MR1 1 Bbilwe JOCTYNHbI rpaduyeckue oBepreun, NpopucoBbIBaeMblie NOBEPX UNn
BOKPYI arieMeHTa, reHepupyemoro unu pefaktmpyemoro B rpadpmyeckom okHe. 3TU LBETHbIE OBEprien
obecneynBaloT BU3yarnbHYK NEPCNeKTUBY ANA CPaBHEHUS BblAENEHHbIX LLBETOM NapaMeTpoB UK yCTaHOBOK
Ha naHenu nHcTpymeHToB LLlyn 1 B agnanorosoMm okHe ABTO-3/1I€MEHT.

OHM MOTyT BbITb BKITHOYEHbBI UM OTKIIOYEHbBI C MOMOLLIbIO NMUKTOrpaMMbl MHCTpYMeHTbI BU3yanusauum
Bkn/Bblkn, Haxogslleiica Bo Bknagke CBoOMCTBa CKAHUPOBAHUA Ha NaHenu MHCTpymeHToB Lilyn.

®

Mukmozpamma MHcmpymeHmol 8u3yanu3auyuu Bra/Boikn

3necb npencraBneH pag npumMmepos. OHu oxBaTbIBalOT BCE BO3MOXHblE rpacbwquKMe oBepnen.

Pag npumepoB 3/1€MEHTOB C 0BepaeamMmn NHbopmauma o uBeTHbIX oBepieax

* [IpsAMas nnu oKPYXHOCTb
XenToro uBeta - Obnactb
MepeKpbITUA CKAaHUPOBaAHUA

* [lpsimas cuHero uyBeTa Unu
OKPYXXHOCTb - 3HayeHue
ny6buHa anemeHTa.

= [lpsAmMas KpacHoro uBseTa -
3HauyeHne OTCTyn anemMeHTa.

=  OKpyXHOCTb proneTosoro
uBeTa - 3HavyeHne UHTepBan
anemMeHTa.

= OKpYXHOCTU Unun
NPSAMOYroNibHUKU PO30BOro
yBeTa - 3Ha4yeHne Konbuo
Mpumep moyku pebpa aremMeHTa.

OBepnen KOHYCOB U LUANHAPOB

o LunuHdpsbi u KoHycs! YlY 6yayT
UMeTb CBOU NpeaerbHble
3Ha4yeHus1 (HaYanbHble U
KOHEYHble TOYKWN MIIC 3HaYeHne
MepeKpbiTUe CKAHMPOBaHUS),
NPOPUCOBaHHbIE CBETIbIM
LUBEeTOM MOPCKOM BOMHbI. CMm.
n3obpakeHne npumepa KoHyca
Ury Hmnxe.

o [lopmamusHbie LunuHOpsbI u
KoHycbi (unu eQuHCMeeHHbIe
anemeHmsl UssneyeHus
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Mpumep oKkpyrHocmu

lpumep nasa

lpumep KoHyca Yy

anemeHmos) 0yayT NMeTb
npeaenbHble 3HaYeHUs!
(HaYanbHbIE U KOHEYHbIE TOYUKM
MWHYT 3Ha4yeHne BepTukanbHoe
oTce4veHue), MPOPUCOBaHHbIE
.Cm.
nsobpaxeHve npumepa
MOPTaTMBHOIO LMIMHAPA HUXE.

[nsa nonydyeHnsa nHgopmaumm o
crneumanbHbIX NapaMmeTpax 3fIEMEHTOB,
CM. COOTBETCTBYIOLLME TEMbI B pa3gene
"CosgaHne aBTO3/IEMEHTOB C
MCMOJIb30BaHMEM 1la3epHoro Lyna'"
[aHHOro AOKYMEHTA.
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Mpumep NMopmamueHozo YunuHApa
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LiBeTa ckaHMpoBaHUA 0b1aKa Touek

LiBeTa ckaHMpoBaHMUA o6Gnaka Touek

Cne,qyrou.l,vle LuBeTa MOryT nomMo4b B HTEPNpeTaunm CKaHMPOBAHHbIX obnakoB To4ek:

(O - CcyLLeCTBYOLLME CKaHUPOBAHHbIE TOYKN CHapyXu getann. CUHUI ABMSETCS HApYXXHbIM LLIBETOM MO
ymonyaHuio anst obnaka Toyek. [na nonyyexHus 6onee nogpobHon nHgopmMaumm 06 M3MEHEHUN AAaHHOTO
useTta cMm. "MaHunynaums obnakos To4ek".

(OJer=1ini=1E517) - CYLLLEeCTBYIOLLME CKaHMPOBaHHbIE TOYKM BHYTPU AeTanu.

IV/elniielsI517 - TekyLme ckaHMpyeMble TOYKU.

Mpumepbl

CuHuli noKaseleaem cyujecmeyroujue CKaHUPOBAHHbLIE MOYKU CHAPYXU demasnu. OpaHicessili NoKassbieaem
cywecmayrowue CKaHUPoB8aHHbIe MOYKU 8HymMpuU demasndu.

MypnypHeili NoKassbieaem meKyujue CKaHUpyemble MoYKu.

77






Ncnonb3oBaHWe naHenen MHCTPYMEHTOB Laser

Ucnonb3oBaHue naHenen MHCTPYMEHTOB Laser

B nonbiTke CHU3UTL 3aTpaTbl BPEMEHU Ha HanUcaHwe nporpamm Ans Bawux getanen B PC-DMIS Laser
npeactasneH Habop naHenen NHCTPYMEHTOB, COCTaBMNEHHbIX U3 YacTo NUCMNOMb3yeMblx KoMmaHa. JocTtyn K
3TUM NaHensM ocyLecTBNseTca ABYyMsi cnocobamu.

e OrtkpoiTe nogmeHto Bug | MaHenun MHCTPYMEHTOB 1 BbIGEPUTE NaHesb U3 NOSIBUBLLIETOCS MEHIO.

e lllenkHuTe npaBon KHOMKOW Mblwn B o6nactu MaHenb MHCTpymeHTOB B PC-DMIS 1 BbiGepute
naHesnb MHCTPYMEHTOB M3 npeacTaBlIEHHONo KOHTEKCTHOIO MEeHI0.

[nga onncanua ctaHaapTHBIX NaHernen nHetpymeHTos PC-DMIS cm. Temy "Mcnonb3oBaHne naHernen
WHCTpPYMeHTOB" B okyMeHTauumm PC-DMIS Core.

MaHenu MHCTPYMEHTOB, XapaKTepHble ANns (pyHKUMOHaNbHbIX BO3MOXHOCTEN Laser, creaytowime:

NaHenb MHCTpyMeHTOB ObBnako To4yek

Pointcloud =
QU2 B INOCAABRCLLILDSHE NS

MaHens uHcmMpymeHmoe O61aKo Mmoyek

Ha naHenu nHcTtpymeHTOB OBnako ToYek MoaenupyeTcs TUNMYHbIA X0 paboThl A Bcex 06r1akoB TOYEK,
3NEeMEHTOB M PYHKUMIA. [1oCTyN K HEM MOXHO NMOMNYy4YMTb C MOMOLLLI0 MeHo Bua | MaHenu nHcTpymMeHTOB
O6nako To4YeK B 3aBNCMMOCTU OT KOHAUIrypaLmum cucTemsbl.

Ha gaHHo naHenu MHCTPYMEHTOB AOCTYNHbI crieaytoLime onuum:

a

KHonka O6nako Touek - otobpaxkaeT gnanor O6nako To4ek, UCNosb3yembl 418 Co3gaHns
anemeHToB obnaka Tovek. [Ins nonyvyeHns nHpopmauum o guanore 1 co3gaHum aneMeHToB obnaka
TOoYek cM. Temy "PaboTa ¢ o6nakamu Touek" B pasgerne "/cnonb3oBaHne 0bnakoB To4ek".

&

KHonka OnepaTtop ob6naka Touyek - oTobpaxaeTt ananor OnepaTtop obnaka ToYeK 1 NCMNONb3yeTcs
OS5 BbIMOJNIHEHMSA Pa3nUYHbIX onepauni ¢ komaHaamu obnaka Touek (COP) n gpyrumm KomaHgamm
onepaTopa obnaka Touyek. [ins nony4yeHuns 6onee nogpobHon nHdopmaLmm o gnanore n co3gaHum
onepaTtopoB obnaka To4yek cM. B TeMe "OnepaTtopbl obnaka Tovek” B JokyMmeHTauum PC-DMIS Laser.

fifl
KHonka CeTka o6naka Touek - 0To6pa>KaeT ananorosoe okHo KomaHaa ceTkum, ncnonb3dyemMmoe ans

onpegeneHus KOMaHabl CeTku st obnakoB Tovek. st nonyyeHus 6onee nogpobHon nHpopmaumm
cm. Temy "CosgaHue sanemenTa CeTtka" B gokymeHTaumm PC-DMIS Laser.

-

e

KHonka MnockocTb hunbTpaumm obnaka Touek - Npu HaxxaTnum AaHHOW KHOMKK oTobparkaeTcs
ananor Coop AaHHbIX Laser. OHa ucnonb3yeTcsa ans onpeaeneHnst unbTpaumm 4aHHbIX U
WCKITHOYatoLLIE MITOCKOCTM ANs1 AaHHbIX obriaka Toyek. [1ns nonyveHms JONONHUTENBHON MHbopMaumm
o Nnockoctu unbTpaumm obnaka Toyek cM. "Hactporiku cbopa gaHHbIx Laser" B gokymeHTauun PC-
DMIS Laser.
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F ]

KHonka Jlornyeckas onepaums o6raka Touek - otobpaxaeT avanor OneparTop o6rnaka Tovek
BbIOpaHHbIM fiormyeckum onepaTtopom. [na nonyveHust Gonee nogpobHon nHpopmaLmMm o guanore u
co3gaHuy normyeckoro onepatopa obnaka todek cM. Temy "BOOLEAN" B pasgene "Onepatopbl

obrnaka Tovek" B AokyMeHTaumm PC-DMIS Laser.

£

KHonka O6nako Touyek ceveHus - OTKpbIBaeT Ananorosoe okHo Onepartop obnaka Touek c onuuen
CROSS SECTION, BbibpaHHoOI B packpbiBatowemcsi cnucke Onepatop. Cm. Temy "[onepeyvHoe
ceyeHue" B pasgene "Onepatopbl obnaka Toyek" gokymeHTauumm PC-DMIS Laser.

L

KHorka O4ncTuUTb 06/1aKo ToOYeK - NPY HaXxxaTuu JaHHOM KHonku onepaunst CLEAN HemegneHHo
yaansieT NOCTOPOHHME TOYKM obnaka Ha OCHOBaHUM 3HaveHust no ymonyanunto MAX DISTANCE gns
paccTosiHus oT Todek Ao CAD. Ecnu pacctosHue anga Toukm npesblwaeT 3HavyeHne MAX DISTANCE,
TOYKa paccMaTpuBaeTCH Kak aHoOMarbHOe 3HaYeHne UnNu He npuHagnexawasn getanu. ns
NCMNOMb30BaHNUS faHHOM onepauny HeobxoaAMMO BbINOMHUTL MO MEHbLLEN Mepe rpyoyo NpMnacoBKy
(cm. "CosgaHune cuctemnl koopamHaT CAD/O6naka Tovek") u umeTb Mmogens CAD. [Ins nony4yeHus
JononHuTensHon uHpopmauum o6 onepaTtope obnaka Touek CLEAN cm. Temy "CLEAN" B
nokymeHTaummn PC-DMIS Laser.

.

KHonka O4YnMcTUTL 06/1aKo TOUEK - MPU HaXXaTumn JaHHoW kHonkn PC-DMIS HeMeaneHHO yaanuT Bce
OaHHble TekyLlero BbibpaHHoro obnaka Tovek. [loMHUTE O TOM, YTO YKa3aHHbIE U3MEHEHUS
HeobpaTnmbl; cobnoganTe 0CTOPOXKHOCTb NP UCNONBb30BaHUM AaHHOW yHKUMK. [1na nonyveHus
OononHUTensHon nHpopmaumm o6 onepaTtope obnaka Touek EMPTY cm. Temy "EMPTY" B
pokymeHTauum PC-DMIS Laser.

&
KHonka ®PunbTpoBaTb 0651aKo TOYEK - 0ToOpaxaeT guanor Onepartop o6raka TouYek C BbibpaHHOM
onepauuen FILTER. C nomoLLbio JaHHOW onepalmm OCyLLeCcTBRsSeTca punbTpaLms JaHHbIX 40
MeHbLLEro NoAMHoOXecTBa Touek. [1na nonyvyeHuns ONONHUTENBHON MHopmMaLmmn 06 onepatope
obnaka Touek FILTER cm. Temy "FILTER" B gokymeHTauumm PC-DMIS Laser.

KHonka JkcnopTt obnaka Touek B popmaT IGES - otobpaxkaeT guanor Onepatop obnaka Touyek C
BbiGpaHHoN onepaumnen EXPORT IGES. C nomowbto onepauun akcnopta IGES ocyuwiecTensaeTcs
akcnopT AaHHbIX COP unu komaHasl onepatopa B hopmate IGES B dpann IGES. [ins nonyyeHus
OOMONHUTENLHOM MHopMaLum 06 aKkcnopTe NOAAEP)KNBAEMbIX TUMOB ainos cMm. Temy "EXPORT" B
nokymeHTauun PC-DMIS Laser.

2

KHonka dkcnopT ob6naka Touek B popmaT XYZ - otobpaxaeT guanor OnepaTtop obnaka Tovek ¢
BbiGpaHHoN onepaumen EXPORT XYZ. C nomoubto onepauun akcnopta XYZ ocyLLecTBnseTcs
akecnopT AaHHbIX COP unu komaHabl onepatopa B popmate XYZ B chann XYZ. [Ina nonyyeHus
OOMONHUTENbHOM MHopMaLum 06 aKcnopTe NOAAEPXKNBAEMbIX TUMOB ainos cMm. Temy "EXPORT" B
JokymeHTaummn PC-DMIS Laser.

)
FiL

KHonka kcnopTt ob6naka Touek B ¢popmaT PSL - otobpaxkaeT ananor OnepaTop obnaka Todek ¢
BblOpaHHoM onepaumenn EXPORT PSL. C nomouwpbto onepauum akcnopTa PSL ocywecteBnsaeTtcs



Ncnonb3oBaHWe naHenen MHCTPYMEHTOB Laser

aKenopT AaHHbIX COP nnn komaHdbl onepaTopa B hopmate PSL B dhavin PSL. [Ing nony4eHns
OOMONHUTENLHOM MHopMaLmum 06 aKkcnopTe NOAAEPKNBAEMbIX TUMOB ainos cMm. Temy "EXPORT" B
nokymeHTauun PC-DMIS Laser.

=]

KHornka KapTa uBeTa noBepxHOCTU obnaka To4ek - oToOpaxaeT agvanor OnepaTtop o6naka Touyek ¢
BblOpaHHbIM onepaTopoM KapThl LBeTa noBepxHocTn. Onepaunsa SURFACE COLORMAP npumeHsieT
LBeTHOe 3aTeHeHue k mogenu CAD. Mogenb 3aTeHsleTcsi B COOTBETCTBMM C OTKMOHEHMAIMU obnaka
Toyek oT CAD c nomoLLbO LIBETOB, 3aJaHHbIX B AnanoroBoM okHe PegaktupoBath LBET pa3mepa, 1
npegenos Agonycka, ykasaHHbIX B OkHax BepxHun gonyck n HuxHum gonyck [Ing nonyyeHus
OOMONHUTENBHOM MHbopMaLMM Mo onepaTopy KapThl LiBETa NOBEPXHOCTM obnaka To4ek CM. TeMy
"SURFACE COLORMAP" B fokymeHTauuu PC-DMIS Laser.

ﬂ!

KHorka UmnopT o6naka Toyek B hopmat XYZ - otobpaxaeT gnanor Onepatop obnaka To4ek ¢
BblOpaHHoM onepaumern IMPORT XYZ. C nomoubto onepaumm nmnopta XYZ ocyLecTBnsaeTcst
MMMOPT OaHHbIX U3 BHELLHero haina B komaHay obnaka Todek ¢ ncnonb3oBaHvemM copmata XYZ.

[lna nony4eHnst ONONHUTENbBHOM MHGOPpMauun 06 nMnopTe NoAAEPKMBAEMbIX TUMOB (DANOB CM.
Temy "IMPORT" B gokymeHTaumm PC-DMIS Laser.

T

KHonka UmnopT o6naka Touek B popmaT PSL - oToGpaxaeT guanor Onepatop obnaka To4yek ¢
BblOpaHHoM onepaumern IMPORT PSL. C nomoLubto onepauun nmnopta PSL ocywecTensieTcs umnopT
OaHHbIX 13 BHelHero hanna B kKoMmaHAy obraka Toyek ¢ ncnonb3oBaHuem opmata PSL. [ng
nonyyYyeHnss 4ONOMHUTENBHOW MHopMauun 06 MMnopTe NoAAEPKUBaEMbIX TUNOB (hanfoB CM. TEMY
"IMPORT" B gokymeHTauun PC-DMIS Laser.

H

KHonka UmnopT obnaka Touyek B popmat STL - otobpaxaeT guanor Onepatop obnaka Touek ¢
BbiGpaHHoN onepauven IMPORT STL. C nomoLbio onepaummn nmnopTta STL ocyuiectBnsieTcs MMnopT
OaHHbIX N3 BHeLWHero channa B komaHay obraka Tovek ¢ ncnonb3oBaHmem cpopmata STL. [Ana
nony4YeHnst 4ONONHUTENBHOM MHdopMauumn 06 MMNopTe NOAAEPKUBAEMbIX TUNOB PafioB CM. TEMY
"IMPORT" B sokymeHTauuun PC-DMIS Laser.

&

KHonka KapTa uBeTa To4ku obnaka - oto6paxaeT gnanor Onepatop obnaka To4ek C BbiOpaHHbIM
onepaTopoM KapThbl LiBeTa To4ku. C NOMOLLbIO onepauun KapThl LBETA TOYKM OCYLLECTBIISETCSA OLeHKa
OTKITOHEHUIN TOYEK AaHHbIX, coaepxalmuxcst B komaHge COP, no cpaBHeHuto ¢ o6bektom CAD. [ns
nony4YyeHnst 4ONOMNHUTENBHOW MHdopMauun o6 onepaTope KapTbl LiBeTa To4ek obnaka cMm. Temy
"POINT COLORMAP" B pokymeHTauun PC-DMIS Laser.

&

KHonka O4YnMcTUTbL 06/1aKo TOUEK - MPU HaXXaTumn JaHHoW kHonkn PC-DMIS HeMeaneHHO yaanuT Bce
TOYKM OaHHbIX, HE NpUHaanexaiume gaHHoMy onepaTopy. [JaHHasa onepauus aBnsieTcst HeobpaTumom
W BIMSIET Ha BCe pyrne KoMaHgbl ornepatopa, OTHOCSALIMECS K O4HOMY 1 TOMY Xe KOHTenHepy COP;
cobntoganTte OCTOPOXHOCTb NPU UCMONBb30BaHMM AaHHOM onepaunn. [na nonyvyeHus
AononHuTensHon nHcpopmaumm ob onepatope obnaka Tovyek OunctuTb cm. Temy "PURGE" B
pokymeHTauum PC-DMIS Laser.

&y

KHonka CopocuTb 061aKo TOYEK - MPU HaxXaTumn gaHHon kHonkn PC-DMIS HeMeaneHHO OTMeHsEeT
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nocnegHue onepaunn Kapta LBeToB noBepxHocTn, KapTa LBeToB ToYeK, BbibpaTh unm Ounuctutsb (3a
WCKITIOYEHNEM CIyYaeB BbINONHeHUs onepaunm OUncTuTb). [Ang nonyvyeHns AononHUTENbHOM
nHdopmaumn 06 komaHge onepatopa CopocuTb 0bnako Todek cM. Temy "RESET" B JOKYMEHTaLMM
PC-DMIS Laser.

KHornka Bbl6paTtb 06nako Touek - oTobpaxaeTt gnanor Onepatop ob6naka To4ek C onepaTtopom
BeibpaTb. [JaHHbIN onepaTop obnaka Todek NpegocTaBnseT MeTop Bbibopa MHOrOyromnbHvKa no
ymonyaHuio. BbibepuTe BepLUNHBEI MHOFOYroNbHMKa U HaXXMUTe KnaBuily End, 4ToObl 3aKkpbITh €ro.
[nsa nonydeHuns JoNoNHUTENbLHON MHOPMaLMK O KoMaHAae onepaTtopa BeibpaTtb 06nako Tovek cm.
Temy "SELECT" B gokymeHTaummn PC-DMIS Laser.

Mpumeyanue: Onuma BblﬁpaTb 061aK0 TOYEK OT/INYAETCA OT UCMOb30BaAHUSA onepartopa obnakKa ToYekK, T.K.
OHa NPUMEHAET TOJIbKO d)yHKLI,MIO, HO He ,D,06aB}'IF|ETCF| KaK KomaHga. na co3gaHna KomaHabl OTKpOﬁTe

onepaTtop ob1aKka TouYek 1 BbiIbepute metoz BbibpaThb.

TCP/IP coeanHeHne cepBepa obiaka To4YeK C JIOKaribHOW KONnuew - ycTaHaBNMBaET COeaUHEHME C
KNMEHTOM, OTNpaBnsieT AaHHble obnaka TOYEK KIMEHTY HanpsiMyto, a Nnocrne 3aBepLUeHns
CKaHMPOBaHMA AaHHble obnaka ToOYeK ocmaromcs 8Hympu NporpaMMbl U3mMepeHust. ns nonyyeHus
JononHutensHon nHpopmauum o TCP/IP coegmHeHnn cepBepa obnaka Todek cM. Temy "TCP/IP
cepBep obnaka Toyek" B AokyMeHTauun PC-DMIS Laser.

KHonka TCP/IP coeguHeHune cepBepa ob6iaka TOUYEK C JIOKarilbHOM KONMewn - ycTaHaBnMBaeT
CcoefUVHeHMe C KNMEHTOM, OTNPaBnsAeT JaHHble 0braka ToYekK KIMMEHTY HanpsiMyto, a nocne
3aBepLUEeHNs CKaHMPOBaHWS AaHHble obnaka Touek ydasnsomces u3 nporpammbl nameperus. ng
nony4eHnst 4oNosHMTEeNbHOM nHdopmauumn o TCP/IP coegmHeHun cepBepa obnaka To4ek CM. TeMy
"TCP/IP cepBep obnaka To4ek" B gokyMmeHTaumm PC-DMIS Laser.

-]

KHonka CucTtema KoopauHaT oGnaka TouekK - Npy HaXaTun JaHHOWN KHOMKW oTobpakaeTcs avanor
Cucrtema koopauHat obnaka To4ek/CAD, ncnonb3yembivi 4ns co3gaHns cMcTeM KoopauHat obnaka
Touek K CAD n COP k COP. Cwm. "OnucaHue amanoroBoro okHa Cucrema koopauHaT obnaka
To4ek/CAD" B pasgerne "Cuctembl koopanHat obnaka Tovek” gokymeHtauun PC-DMIS Laser.

MaHenb nHcTpymMeHToB QuickCloud
QuickCloud

QoS P2BIDRY O -

MaHens uHcmpymeHmoe QuickCloud

MaHenb nHcTpymeHToB QuickCloud gocTtynHa Tonbko B TOM cny4yae, ecnv PC-DMIS nuueH3anpoBaHa u
CKOHbUrypupoBaHa ans yctponcts Portable. OHa no3sonsieT Cnonb3oBaTh KHOMKU AN 3aBepLUEHNS BCEX
LaroB OT Hayarna [o KoHua ansa paboTtbl ¢ 06r1iakom ToYek.

[na nony4eHnst ONONHUTENBHOM MHGOPMaumn 06 3TON NaHenn MHCTPYMEHTOB cM. Temy "lNaHenb
nHctpymeHToB QuickCloud" B mokymeHTaumm "PC-DMIS Portable".
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Ncnonb3oBaHWe naHenen MHCTPYMEHTOB Laser

MpumeyanHue: [ns nonyyeHuns 6onee nogapobHon nHGopmaumm o Bcex GyHKLMAX NaHenn MHCTpymeHToB O61ako
ToYek cm. "MaHenb MHcTpymeHToB O61aKo Toyek" B AokymeHTaumm PC-DMIS Laser.
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Mcnonb3oBaHue 061aKkoB ToYeK

Ucnonb3oBaHue o6nakoB TO4YekK

KomaHnga O6nako Todek (COP) no3sonseT coxpaHaTb AaHHble koopanHaT XYZ, HanpsMyo NocTynawLwmx ¢
nasepHoro gaTtyuka ¢ NOMOLLLI0 COOTBETCTBYIOLMX KOMaHA(bl) CkaHUpoBaHuS. Takke BO3MOXeEH BBOJA,
AaHHbIX HanpsiMyto B 06nako Toyek n3 apyrmx anemeHTo PC-DMIS vnu BHeLWHMX (painnos AaHHbIX.

,El,06aBr|eH|/|e o6nakoB TOYeEK B Balwly nporpaMmmy namMmepeHnsa MoxeT ObITb BbINOMHEHO C UCMOSb30BaHNEM
pPa3finyHbIX crnocoboB:

o Bbibepute nogmeHio ®ann | UmnopTt | O6nako To4ek, nocrie 4ero BbibepuTe ann gaHHbIX Ans
umnopta (XYZ, PSL unn STL).

STL Twn cpanna STL aBnseTcs Tunom ¢anna, onucbiBaemblmM B Teme "UmnopT ¢anna STL"
OcHoBHoM gokymeHTauum PC-DMIS, 3a NCKMoYeHneM Toro, YTo BMECTO MMMOPTUPOBAHNS
anna B kayectse mogenu CAD BbINOMHSETCA MMNOPTUPOBaHue charina B kavyectse obnaka
TOYEK.

XYZ Tun dhavina XYZ asnseTcsa Tunom canna, onuceisaemsiM B TeMe "MmnopT dainna
XYZIJK" OcHoBHoM gokymeHTauun PC-DMIS, 3a ncknoyYeHmem Toro, 4To BMECTO
nmnopTuposaHusa damnna B kavyectse mogenun CAD BbINoNHAETCA MMNopTUpoBaHne danna B
kavecTBe obnaka ToYek.

¢ Bbibepute nyHkT MeHio BecTaButb | O6nako Touek | dnemeHT, 4Tobbl OTKPLITL ANANoroBoe OKHO
O6nako Toyek.

¢ BpyuHyto Beegute komaHay COP B okHe pegaktopa. Cm. "TekcT komaHabl COP B kOMaHOHOM
pexume." INMpun HaxxaTtum Ha kHoNKy F9 Ha komaHae COP B okHe pegakTopa byaeTt OTKpbITO
Avanorosoe okHo O6nako To4ek.

e llenkHuTe no kHonke OBnako Touyek Ha naHenu MHCTpymeHToB OBNako Toyek, 4TobbI
OTKPbITb AnanoroBoe okHo OGnako To4ek.

[ns nonyyeHus 6onee nogpo6Hon MHopMaLU 0 MaHUNyNAUMSIX ¢ o6riakamy TOYeK U3 OMarioroBoro okHa
O6nako Touek, cM. Temy "MaHunynsumm ¢ obnakamum Toyek”.

PC-DMIS vcnonb3yeT AoNOoNHUTENbHbIE KOMaHAbl U UHCTPYMEHTbI, CBA3aHHbIE C NAa3epHbIM LLLYMNOM,
nogaepxusatome oyHkLMM obnaka Toyek. OHM TaKkoBbl:

e OnepaTtopsl Pointcloud

e [IpunaccoBku obnaka To4eK

e VHdopmaLuus no obnaky To4ek

e HacTporkn cbopa AaHHbIX nasepa

MpumeyaHue: [1n1s ncnosib3oBaHMA BoO3MoxKHocTel onuun COP, onuna COP gonHa 6bITb 3anporpaMmmMpoBaHa B
BaLLeM 3/1IEKTPOHHOM KJTtoYe.

MaHunynsiuum c o6nakamMm Touek
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P

Pointcloud
ID: | ez Search ID:
Size Sort: Routine ¢ -
4 COP1
| COPSECTIOMNS
el {E| COPSECTIONS
|| Color .
Point Info Alignment:
|sTARTUP v
I Clear |
| Purge I [ Reset ] [ Create ] [ Close ]

JAuanozosoe okHo ObsaKo moyek

:’g [nanorosoe okHo O61aKo Touek 6yaeT 40CTYMHO /IMLb B TOM C/lyyae, ecan KomaHaa COP coaepKuUT AaHHble.

HOunanorosoe okHO OGNaKo TOYEK MOXHO OTKPbITb, HaXaB Ha KHONKy O6ako Tovek Ha naHenu
NMHCTpYMeHTOB OBnako Touek unu Beldpas MeHo BectaButb | O6nako Touek | AnemMeHT.

[dnanoroBoe OKHO COOEPXUT crieayoLue aNeMeHTbl:
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ID - Obnactb COP coaepXuT yHMKanbHbIA MOEHTMdUKATOP pedakTupyemMon KomaHabl obnaka Tovek.

MO noucka - npun HanNnM4YnMm ONMHHOrIO CNnMcka 3agaHHbIX onepaTtopoB MOXXHO BbIMOJIHUTb NMOUCK C
nomouubio nons U noncka ons HaxoxgeHus onpepgerieHHbIX onepaTtopoB B CMCKe. npl/l BBoge [
onepatopa B norne (bVIJ'IpraLI,I/IFI CrnncKa Ha4yHeTcda aBToOMaTU4ECKN.

Pasmep - OOLiee KONMYeCTBO ToYEK B 0OMake TOYeEK.

LiBeT - ycTaHaBNMBaeT LiBET TOYEK CKaHMPOBaHUA B obrake ToYek cHapyxu getanu. [Ana nameHeHus
LBeTa obnaka Touek Heo6xoaMMO YCTaHOBUTL (oriaxok LiBeT, a 3aTeM BbINOMHUTB LLIENYOK MO OKHY
LBeT ans Bbi6opa TpebyeMoro LBeTa M3 Ananorosoro okHa LiseT. [Ina nonyyeHns AoNoOnHUTENbHOM
MHdopMaLmmM o LUBeTax obnaka Toyek cM. "LiBeTa ckaHnpoBaHua obnaka ToYek".

Cnuncok komaHpg, - [laHHas obnacTb CoAepXXNUT CMUCOK 3NIEMEHTOB UM CKaHMPOBaHWINA,
OCYLLECTBMSAOLLMX OTNPaBKy AaHHbIX B komaHay COP B guanoroBom okHe. PyHkunsi CopTupoBaTh
OOCTynHA Ansa opraHmsauum cnvcka no WA, Tuny, Mporpamme nnn BpemeHnu. Beibepute onuumio B
pacKpbIBalOLLIEMCS CMIUCKE, 3aTEM HaXXMUTE KHONKY CopTupoBaThb.

UHdopmaumsa o Touke - Ecnn gnanorosoe okHo O6nako ToYeK OTKPLITO, MPU HaXaTum Ha TOYKY
obnaka To4ek B rpadMy4eckoM OKHE OTKpbIBaeTcs guanorosoe okHo UHdopmaumsa o Touke obnaka
TouYeK, coepxallee MHopmaLmio 0 TOYKe OTHOCUTENBHO NPUNacoBkn. [laHHOe OKHO coaepXuT
yucnosyto VI To4kun, ee KoopAMHATBLI U OLlEeHEHHY0 HopMarb Toukn. CooTBeTcTBYOLWME ToYkM CAD
Takke oTobpaxatoTcs ¢ koopamHaTamm CAD u ¢ Hopmanbto CAD. B 3aknoyeHne, OTKIOHEHNE Mexay
Touykon n CAD oTobpaxaeTcs ¢ ucnonb3oBaHnem maclutaba ans CTpenku OTKIOHEHWs!, YKa3aHHOro B
Ananorosom okHe. [1ns Boibopa ToYek OTCYTCTBYET CBA3aHHas kKoMaHaa onepatopa. pu oTKpbIToM




Mcnonb3oBaHue 061aKkoB ToYeK

ananore UHdopmaLmsa o Touke obraka Touek 1 Lenyke no kHonke CospaTb TOUKY BO3MOXHbI [Ba
cueHapwus:

e Ecnu B nporpamme namepeHus nmeetca mogens CAD, a obnako Toyek npunacosaHo, Touka
NoBepXHOCTU fasepa co3JaeTcsi, BCTaBMSETCA U aHanM3npyeTtcsi B BbIbpaHHOM
MONOXEHUN.

e B npoTtuBHOM criyyae, Touka NMocTpoeHHoe cMeLleHne CO34aeTcs U BCTaBnsieTcs B
nporpamMmMy U3mMepeHus.

YaaneHue /| Copoc - C nomoLLbio kHomku COpOC OCyLLEeCTBNAETCA BOCCTAHOBIIEHWE BCEX AAHHbIX,
XpaHsiwmxcsa B komaHae COP. C nomoLlbto KHOMKM YaaneHue ocyLLEeCTBISAETCS NEpMaHEHTHOE
yaaneHue Bcex AaHHbIX B 0b6nake Tovek, He oToGpaxaemMoM, BbIGpaHHOM UK OTUNbTPOBAHHOM B
OaHHbIN MOMEHT. 3TO NPMBOAMT K TOMY, YTO 06NaKo TOYEK COOAEPKUT NMULLb BUAMMbIE OAHHbIE.

[nsa nonyyeHns 6onee nogpobHon nHopmMaLmm 06 OTKNOHEHNM TOYKM 0Bnaka Tovek, CM. TeMy
"MiHcdbopmaums no obnaky Toyek”.

TekcT komaHabl COP B KOMaHOAHOM peXxXume

KomaHga COP B koMaHOHOM pexume okHa Pefaktopa BbIrMaauT criegytolmm ob6pasom:

COP1 =COP/DATA,SIZE=0
REF, ,

KomaHga COP gomnxkHa npeawecrteoBaTb J'IIO6OMy CKaHMpoBaHUIO, CCbiflaroLlemMmycada Ha Hee B nporpamMmme
N3MepeHns.

Hanpumep, REF,SCN2 Hmxe yka3biBaeT Ha ckaHmpoBaHue SCN2 n 6yaeTt ncnonb3oBaThb €ro AaHHbIE:

COP2 =COP/DATA,SIZE=0
REF,SCN2, ,

\\’g Ha komaHzy COP moeT yKa3biBaTb 60/1ee Yem 04HO CKaHMPOBaHMe.

Ba)kHO: MOMHUTE O TOM, YTO ec/iu Bblpe3aTb KomaHay COP v cHOBa BCTaBUTb ee, MO/IyYMBLUAACA KOMaHAa byaert
BCTaB/eHa 6e3 ToYeK AaHHbIX. [py HeobxoaumocTu nepemecTnTb KomaHay COP B apyroe mecto B OkKHe Peaaktopa
HY»KHO BOocco3aaTb KomaHay COP B COOTBETCTBYIOLEM MECTE U YAANANUTb NPeablAyLLyo KOMaHAy.

UHopmaumua no obnaky To4yek
Korp,a ananoroBoe OokHO O6nako Touek OTKPbITO, Bbl MOXETE NnpocmMmaTpuBaTb VIH(bOpMaLI,I/IlO O TO4YKax C

MOMOLLIbIO LLIENYKa MO COOTBETCTBYIOLLEN Touke obnaka B Fpadhmyeckom okHe. [Mpu aTom ByaeT OTKPbITO
avanoroeoe okHo MHdpopmauma no o6naky Touek.
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[ 4

Pointcloud Point Information

-Pointdoud —CAD
Point Mormal Paint Mormal
x || .54 | 0933 ||| s0.223 | 0652
Y || 6338 | 0057 ||| 63724 | 0418
z || wo4 | 0354 ||| 9488 | 0633
o [ 21924 | Bevistn [ 1e73
Thickness 1 1

[ Create constructed point
Scale

[

Juanozosoe okHO UHhopmayusa no 0b1aKy moyexk

3 gaHHOro AManoroBoro okHa BO3MOXEH NPOCMOTP 3Ha4YeHun BekTopa Toukn XYZ 1 Hopmanb ans Touku
obnaka Todek, a Takke ID onsa BeiGpaHHONM ToYkK. Takke oToOpaXkatoTCsi COOTBETCTBYHOLUME 3HAYEHNS

BekTopa XYZ un Hopmanb gns CAD.
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OTKNOHeHMe - 0TobpaykaeT paccToaHWe OT TOYKM 06/1aKa ToUeK 4,0 cooTBeTCTByowein Toukm CAD.

TonwuHa - gaHHOe 3HaYeHne ,CI,O6aBI1HETC$| K OTK/IOHEHWIO OT 3Ha4veHna CAD, paccumMTbiBaemMOro npu HaxKatmum
Ha TOYKY obnakKa Touek. [aHHOe 3Ha4yeHue Nosie3HOo, Hanpumep, ec/in y BaC UMeeTca Moaenb MOBEepPXHOCTH

CAD, v Bbl xoTUTe A06aBUTb TONIWMHY MaTepurana.

MacwTab - gaHHOe 3HayeHue onpeaesnsieT MacliTab, NPy KOTOPOM CTPesiKa OTK/IOHEeHMA byaeT oTobpaKaTbCs B
rpaduyeckom okHe. Hanpumep, npu macwrabe 10 oTobparkaeTcs CTpeska, AMHA KOTOPOW B AeCATb pa3

npesbliWaeT ATMHY OTK/IOHEHUA.

CTDEHKa OTKNOHEHUA OTO6pa)KHETCﬂ npu Bbl60pe TOYKU U3 rpaquea(oro OKHa. CTpE}'IKa YKa3blBaeT

HanpasaeHne OTKNOHeHUA Toukm oT CAD.

CmpesniKa OMK/A0OHeHUA MOYK U

Co34aTb NOCTPOEHHYIO TOUKY - NPW YCTaHOBKE AaHHOro daaxKKa ana BbIGpaHHOM TOUKM TaKKe byaeT co3gaHa
NoCTpOoeHHas To4Ka. MocTpoeHHas ToYKa byeT Ha3BaHa C UCMOJIb30BAHUEM CAELYIOWMX YCOBHbIX
0603HaveHWi 1 byaeT gobaBneHa B Nporpammy U3MepeHnn: <uma obnaka Touek>_P<ID Touku> (Hanpumep,

COP1_P185048)




COP1_P1325045

locmpoeHHasa moyka u3 061aKa moyek

Ucnonb3oBaHue AaHHbIX TOYKU A4 aBTOI/IEMEHTOB

Mcnonb3oBaHue 061aKkoB ToYeK

Mpn OTKPBLITOM AMAaNoroBoM OkHe ABTO3J1IEMEHT, BO3MOXEH BBOA AaHHbIX AN ONpeaeneHHoro
aBTO3MeMeHTa nyTemM Bblbopa Tpebyemor TOUKM 13 obnaka ToYek Npy NomMoLLyM Lwenyka. [na nonyvyeHus

bonee nogpobHoM nHpopmaumm, cm. "M3BneyeHre aBToanemeHTa".

HacTtpounku cbopa paHHbIX nasepa

Otobpasute guanor Hactponkun c6opa aaHHbIX nasepa (Onepaumsa | O6nako Touek | COop AaHHbIX Unu

k4
HaXKMUTe KHOMKY PUNbTpyloLas NAIOCKOCTb obrlaka ToYeK L% = % | Ha naHenm nHcTpymeHToB O6nako

To4ek unm QuickCloud).

Laser Data Collection Settings ™|
Data Filtering
Hone
@ Distance Density (0-100)%
Percent Reduction 0.039
Exdusion Plane
7] Active Offest
[}
Anchor _1J Mesmal
¥: 0.000 1_] a
y: 0.000 | 0
Z: 0.000 ] 1
Pointdoud Desplay
Painits Max Triangle Edge Size
@ Mesh 3
[ o ][ concad |

Jluanozoeoe okHo Hacmpoliku c6opa OaHHbIX nazepa

Onanor HacTponku c6opa gaHHbIX nasepa no3sonseT onpegensaTs MUNbTPaLmio JaHHbIX U

MCKINMKYaK LWy NiioCKOCTb AnA OaHHbIX obnaka To4ek.

dunbTpaumna AaHHbIX
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Pasgen dounbTpauuy AaHHbIX NO3BONSAET UCMOMNb30BaTh CreaytoLme onuum:
HeT - unbTpaumsa Toyek He NpUMeHsieTcs.

MnoTtHoCTb paccToAHUA - BbINOJTHAETCA CpVIJ'IpraLI,VIH Ha OCHOBaHWWM BBeEHHOIro 3Ha4yeHna paccTtoAaHnA
Touek. Ecnu paccTtoaHne mexay TOYKOM MU COCeAHMMWN TOYKaMU MeHbLLE BBEOEHHOIO 3Ha4YeHUs!, OHO He
ncnosb3yeTcq.

1. Bbibepute onumio NNOTHOCTbL paccTOAHUA.

2. BeawuTe 3HayeHWe PacCTOsHMS B edMHMLAxX NporpaMMbl u3aMepeHust. [ecTBUTeNbHbIE 3HaYeHNs!
AOIMKHbI ObITb HE MeHee Hyns. 1 MM ABfsSieTCsl 3Ha4eHNeM Mo YMOJSTYaHUIo; ecrnin Balla nporpamMmMa
N3MepeHust Ucronb3yeT AoiMbl, 1TMM ByaeT KOHBEPTUPOBaH B AOUMbI.

3. Haxmute OK, 4T06bI NpUMEHNTL hunbTpaumio.

YMeHbLweHune NPOLUEHTHOro oTHOLWeHUA - yaandeTt NpoueHTHOe OTHOLLeHne COGpaHHbIX AaHHbIX obnaka
TOYEK.

1. BblﬁepMTe onuuio YMeHbLUeHne NMPOUEHTHOro OTHOLUeHUA.

2. Beegute npoueHTHOe 3Ha4veHue oT 1 go 100. BBogumoe 3HaveHue ABnseTcs NPOUEHTHbIM
OTHOLLEHVEM OTUNBLTPOBLIBAaEMbIX AaHHbIX ob6naka To4ek. [py BBOAE HYNEBOro 3Ha4YeHUs
punbTpaUns He BbINOHAETCS.

3. Haxmute OK Onsa npMmMeHeHus K nporpamMmme U3MepeHus!.

OnpepeneHne UCKAIOYAIOLWEN NIOCKOCTH

VckntoyatoLwme nnockocTun MCNONb3YyKTCA ANA yaaneHUa BCeX TOYEK B 3agaHHon 06nacTu NIIOCKOCTH.
VckntoyatoLas nnockocTb n3mepdaeTca TpemMa To4KamMum C NOMOLLbK KOHTakKTHOro wyna Ui na3epHoro wyna,
CKaHupyrLwmnx obnacTtb nnockocTu. Tak kak NIOCKOCTb onpegenaeTcd C NOMOLLbIO KOOpAMHAT MalUUHbI, NpU
M3MEHEHUN nocnegHnx nNoCKOCTb HYXHO 6y,1:|,eT onpenennTtb 3aHOBO.

VckntovatoLas nnockoCcTb Takke MOXeT ObITb onpeaenieHa HopMarbHON TOYKOW U TOYKOW NPUBS3KN, N HE
3aBUCUT OT hnnbTpaLmMmn AaHHbIX. YCTaHOBUTE (brnaxok AKTUBHBIW U akKTUBMPYWUTE NIOCKOCTb. ECnu nkoHka
Ha MaHenn MHCTPYMEHTOB HaxaTa, unbsTpaumsa bygeTt BKIOYeEHa.

®dnaxok AKTUBHBIN - UCNONb3YeTCA AN akTMBaLUKM 3adaHHOM MCKoYatoLLen nnockoctu. Mocne aktneaumm
NCKIHoYatoLLasi NIIOCKOCTb MCMOSb3YEeTCs NPU CrieAyoLWEM BbINOMIHEHUM MPOrpamMMbl U3MEPEHUS.

MpumeyaHue: onpeaennTb To, ABAAETCA /1M UCK/IIOYAIOLLAA MJIOCKOCTb B MPOrPaMmme U3MEPEHMUSA aKTUBHOM, MOMKHO Mo
COCTOSIHMIO KHOMKM PUNbTPYIOLWAA NAOCKOCTb 06/1aKa Touek Ha naHenn nHctpymentos QuickCloud namn O6nako
ToyeK. ECM KHOMKA HaKaTa, MCK/IoYatoLLan NioCKOCTb akTUBHA, M HA0BOPOT.

CwmelleHMe - Ucnonb3yeTcs Ans CMeLeHUs: NIOCKOCTM B onpegeneHHoM HopMansHOM HanpaBneHuu Ha
BBOAMMOE 3Ha4yeHue (B eaAnMHULax nporpamMmmbl U3MepeHust).

[nsa onpegeneHns UcKnoyatoLLen NoCKOCTU:
1. OtpegakTupynTe NonoxeHust NpuBaskn XYZ npyu He0OXoANMOCTH.

2. HaxmuTte Ha HopManbHy KHOMKY I, J unu K, K KOTOpO OTHOCUTCS Balla NiioCKOCTb, U
oTpenakTupymnTe 3HayeHne npu Heob6xogumMocTn. MoXXHO aBTOMaTUYECKN N3MEHSTb HanpaBneHne
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3. Haxopgsck B pexvmMe oHNnaviH, MOXHO HaxaTb KHOMKY U3mepuTb, 4TOOLI N3MepuTb 3adaHHyo
NCKITHOYaIoLLYIO MIOCKOCTb.

4. Haxmnte OK onga coxpaHeHns HacTPOEK.

Paspen OTto6parkeHue obnaKa Touek

Pontdowd Display

Poinks Max Triangle Edge Size

£
J

@ Mesh

Paspen OtobpaxeHue obnaka Touek B AManoroBom okHe HacTpomnku c6opa gaHHbIX nasepa no3sonseT
nepekntoyaTbecs Mexay otobpaxeHnem obnaka TOYeK B Ka4eCTBE TOYEK UIM CETKM NPW BbINONHEHUN
nasepHblx ckaHupoBaHuiA. Mpu 3ToM Mcnonb3ytoTcs 06nacTu, He NoKpbiBaeMble AaHHbIMKU. CeTka ncyesaer,
Kak TONbKO 3akaH4YMBaeTCs CKaHMpOBaHWE, N BUA Tovek obnaka BO306HOBMSIETCS.

Mo>HO yCTaHOBUTbL AeTanvsauunio ceTku, Bbiopas onuuto CeTka, 3aTem BBECTU 3Ha4YeHue B nose
MakcumanbHbI pasmep pebpa TpeyronbHuKa. Yem MeHble 3HayeHne, Tem Gorblue BpEMEHM
noTpebyeTcs Ans cosaaHns ceTku, HO paspelleHne nosyyatoLeics ceTku 6yaeT Bbiwe. NoMHMTE 0 TOM, YTO
BBOAMMOE 3Ha4YeHWe OYeHb BaXKHO, T.K. CIIMLLKOM MasieHbKoe 3Ha4YeHue MoBMMsSieT Ha CKOpOoCTb coopa
AaHHbIX.

Mpumeuanume: korga OTobparkeHMe 061aKa TOYEK YCTaHOB/IEHO Ha onumto CeTKa, TeKyLlee CKaHMPOBaHWe
oTobparkaeTcA B KayecTBe 06/1aKa ToUeK, a NpeablayLime CKaHMPOBaHUA - B KAYECTBE CETKW. DTO NO3BONAET yylle
BMAETb NPO6ebl CKAHMPOBAHUA, YTO MO3BOAET NOMYYUTb HO/bLLEE KONMYECTBO AAHHbIX CKAHMPOBAHMA B AAHHOM
obnactn npu Heobxo4MMOCTH.

3HauyeHnem no YMOJT4aHUK On4g onunm MakcumanbHbIN pas3mMep pe6pa TpeyronibHUKa ABNAEeTCA 5 MM,
CKOHBEPTUPOBAHHbLIE B OlorMbI, ecnv Balla nporpamMmma naMepeHusa ncnosib3yeTt aronmbl. [lnanasoH
OEeNCTBUTENbHbIX 3HAYEHNIN 3aBUCUT OT pa3mepa aetanu.
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CospgaHune anemeHTa CeTKa

Co3paHue anemeHTa CeTKka

KomaHga CeTka ncnonb3yeTcs Ans co3aaHus ceTkn n3 nboro konmdectsa obnakos Toyek. Heobxoammo
UMeTb 0aHO unn 6onee cosaaHHbIx 06NakoB Touek AN BbiNonHeHUs onepauun CeTka. [1na nonyveHus
WHopmaLumn o cosgaHnm obnakoB Touek cM. pasgen "Vicnonb3oBaHne o6nakoB Touek".

BeiGepuTte BetaBuTth | O6nako Toyek | CeTka B rnaBHOM MeHIO A OTOOpaXeHUst AManoroBoro okHa
KomaHpga CeTtka. K aTOMy AManoroBoMy OKHY MOXHO Takke NepenTu, Haxas KHoMKy CeTka obnaka Touek B
obriake TOYeK UM BOCMOMb30BaBLUMCH NaHensiMm MHCTpymeHToB QuickCloud.

Mesh Command
Size
D MESHZ2
Triangles
Input commands
Yertices
Seanch ID:
Sort Routine 1 [« Mezh parameters
| coer 1| e s 0.461
' Hole detecton
Edge size 1
o Refine mesh
Deviation error 0.5
Clear Min triangle size 0.2
poply | Reset | [ Close _ Create |

Juanozoeoe okHo KomaHda Cemka
B pasgene Pa3mep yka3sblBaeTCs KONMYECTBO TPEYIroNbHUKOB 1 BEPLUMH, onpeaensemMbix B anemeHTe CeTka.
Insa cosnaHusa anemeHTa CeTka:

1. Bbibepute anemeHTbl 1 obnaka Todek gnsi 00beanHEHNST B CETKY U3 Cnmncka.

2. WNameHuTe onuum B pasgene MapameTpbl CeTKU Npu HEOH6XOOUMOCTMU:

. PaccTosiHMe ToueK - MMHUManbHoe paccTtoaHne mexay cocegHUMU TOYKaMu,
ncnonb3dyemMmoe Ona co3gaHua BepLUnH KaxKaoro TpeyrofibHMKa B CeTKe.

o  Onaxok ObHapyxeHue OTBepPCTUM - NPU YCTaHOBKE AaHHOro dnaxka PC-DMIS
onpegensieT cnyvyaun UCKMYEHMs TOYEK HAa OCHOBaHWUM 3Ha4YeHnii Pasmep Kpaes.

" Pasmep KpaeB - JaHHO€e 3Ha4YeHne ncnonb3yeTca and onpenerieHna 1oro, korga
[OBe TOYKM obnaka Tovek 6yp,yT BKINMOYaTbCA B CO34aBaeMylo CETKY. Ecnu
paccTodHMe npesBbillaeT 3Ha4vYeHne Paamep KpaeB, OTBEPCTUE U TOYKa
NCKITHO4aeTCHA. I'IpV| 3Ha4yeHum -1 pa3mMep KpaeB onpenendaeTcd Kak HeOFpaHVI‘-IeHHbIIZ.

o Onaxok letanusauns ceTku - npn yCtaHoBKke aHHOro d)na>|<|<a cneaywuime napamMeTpbl
NCnonb3yrTCA And getann3auunm CO3aBaeMoW CeTKu:

" OwmnbKa OTKITIOHEeHUs - BBOANMOE 3HaYeHne onpepgendeT TO, HACKOJNIbKO Aareko ot
NOCTPOEHNA CETKU MOTYT OTKIIOHATBLCA TOYKU, BKIlOYaeMble B CETKY.
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* MuH pa3mep TpeyronbHMKa - BBOANMOE 3Ha4YeHWe onpeaensietT MUHUManbHbINA
pa3Mep TpeyronbHKKa, OCHOBaHHbIA Ha paccMaTpuBaeMbIX TOYKaX.

3. Haxmute MpuUMeHNUTL AN NpUMEHEHNs U3MEeHEHUIA, BbINONMHEeHHbIX B ananore KomaHga CeTka.
LLenkHnTe Co3paTb AN co3aaHUsa HOBOW KoMaHabl CeTka.

Haxmnte kHonky Copoc, 4ToObl yaanuTb CO30aHHYo CeTKy M3 OKOH [NpaBka u Mpaduryeckoe OkHO.

Haxxmure KHOMKY 3aKpblTb, 4YTOObI 3aKpbITb AnanoroBoe OKHO CETKM U OTMEHUTb onepaunto CeTKN.
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OnepaTopbl 06/1aKa Touek

OnepaTopbl o6raka To4ek

KomaHabl onepatopa obnaka Touek, epeyncneHHble HUKe, UCNOoMb3yTCA A8 BbINONHEHNS pasnuyHbIX
onepauun c komaHgamu obnaka touek (COP) n apyrumm komaHgammu onepartopa obnaka Toyek. B atunx
KOMaHOax B KayecTse eANHULIbI U3MEPEHUS NCMOMb3YOTCA MUNNUMETPBI.

BaxHo: Bepcuum go PC-DMIS 2014 ncnonb3osanu kaovesoe cnoso COPOPER nepes KomaHaoi onepatopa. KomaHaa
COPOPER 60nbLie He UCnob3yeTcs, U TeNepb KOMaHAbl Mcnob3ytoT cydduke COP. Hanpumep, onepatop Punbtp
Tenepb umeet sug COPFILTER.

MoxkHo [o6aBNsATL KOMaHAbl onepaTopa obriaka To4ek B MporpamMmmy U3MepeHnst OAHUM U3 CrieayHoLmX
crnocoboB:

e Buibepute anemeHT MmeHo BetaBka | O6nako Toyek | OnepaTtop.

e BbibepuTe anemMeHTbl MEHIO U3 CNEeAYIOLWNX NOAMEH!O:
=  ®ann | Umnopt | O6nako Touek - MMMNOpPT 13 panoB AaHHbIX B 0OMaKo TOYeEK.
=  ®ann | AkcnopT | O6nako Touek - 3KCNopT B halnbl JaHHbIX U3 obnaka TouYek.

* BcTtaButb | Obnako Touek - ncnonb3ynTe 6a3oBble KOMaHAbl 0Onaka To4Yek U3 AaHHOro
noamexto. Cioga BkntodatroTcs komangbel COP 1 cneymnanbHble KOMaHabl onepatopa obnaka
Tovek (lMonepeyHoe ceyeHne, KapTa uBeta noBepxHocTu nnvm Kapta uBeTta TO4KM),
n3MeHsIoLLmMe oTobpaxeHe 06n1akoB To4EK B rpaddnyeckoM OKHE.

* Onepauusa | O6nako Toyek - U3MEHSIET KONMYECTBO TOYEK, BKIMKOYEHHBLIX B koMaHasl COP. B
OaHHOM NOAMEHI UMEIDTCS crneayoLmne anemMeHTbl: QUncTuTb, ONOPOXHUTL, PUNLTP,
YnaneHue, Copoc 1 BbiOpaThb.

*= BpyyHyto BBeaMUTe KOMaHay ornepaTopa obnaka Touek B OkHe pefaktopa. Ecnuv kypcop HaxoauTest Ha
KOMaHZe B OKHE peJakTopa, U npu 3ToM 6yaeT HaxaTa knasuwa F9, byaeT oTKpbITO Ananorosoe
okHo OnepaTtop obnaka To4ek.

*» Ha naHenu nHctpymeHToB OBGMaKo TOYEK HaXXMUTE Ha COOTBETCTBYHOLLYIO KHOMNKY OnepaTtop
obnaka To4ek ANnd Toro, YTobbl OTKPLITL CBA3aHHOE C Hel Ananorosoe okHo OnepaTtop obnaka
Touyek. Onepatop obnaka Touek 6yget npumeHeH k COP.

MpumeyaHue: 417 UCNO/b30BAHUA AaHHbIX KOMaHA onepaTopa 06/1aKka TOYEK 3/1EKTPOHHbIN KoY A0NXKEH BbiTb
3anporpammmnpoBaH c onuueit COP. Bbl HE CMOKETe UCMO0/b30BaTh AaHHbIE KOMaH/AbI B C/ly4ae, eC/u B Ballem
3/IEKTPOHHOM KJ1t0Ye 3anporpammmupoBaHbl onumm Vision. Mpu rcnonb3oBaHuu nasepa onuusa Vision gosxkHa 6biTb
OTK/ItOYEHa.

MaHunynupoBaHue onepaTtopamMu o6naka Touyek
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. Pointclowd Operator

Oiperator:
D: COPSELECTIONI & Select

Paintdoud soe
Totak 0023

Reduced:

Wi

& Bow
Seanch ID:

Sof Routing 1 | =|
& COP1

Crde
Sphere
Polygan

@n Out

CAD Controls

W:r_ 1 R_Eﬂt ] Close | Create |

Juanozoeoe okHo Onepamop 061aKa moyek

HOunanorosoe okHO OnepaTtop obnaka Touek otobpaxaeTca npu Bolbope BetaButh | O6nako Touyek |
OnepaTtop B rnaBHOM MeHH. [JManoroBoe OKHO COOEPXKUT crieaytoLume 3f1EMEHTbI:

ID - CoaepXuUT yHMKarbHbI MOEHTUUKATOP peaakTpyeMon koMaHabl onepaTtopa obnaka To4yek.

Pa3mep obnaka Touek - gaHHasa obnacTtb cogepxmt O6WwmMn pasmvep onepaTtopa obriaka TOYeK,
BbIOpaHHbIN B OKHE cnncka. Takke 0TOOpaxarTCs YMeHbLeHHbIN pa3mep v NpoueHT (%)
YMEHbLLEHNSI pa3mepa.

Cnucok KomaHg - B IaHHOM CMNCKe KoMaH[ crnesa nokassisaetca COP unu komaHasl onepartopa
obnaka Touyek, KoTopble OTMNPaBNsAT AaHHbIE HA KOMaHay onepaTopa obnaka Toyek B none V.
Pasgen Cnucok komaHa Takke UMeeT crieaytolume ABe pyHKUnUm:

M nowucka - Nnpy HAaNVYUKM ONVHHOTO CMCKa 3a4aHHbIX ONEPaTOPOB MOXHO BbIMOMHUTB MOWCK
¢ nomoubo nons U noncka 4ns HaxoX4eHUs onpeaeneHHbiX onepaTopos B cnucke. Mpu
BBoge W[ onepartopa B none punbTpaums cnmcka Ha4HeTCca aBTOMaTUYECKM.

CopTupoBaTth - pyHKUMa CopTupoBaTh AOCTYMNHA AN opraHm3auuun cnucka no UA, Tuny,

Mporpamme unv Bpemenu. BuiGepuTe onuuio B packpblBaloLLEMCS CNUCKe, 3aTeM HaxMUTe
kHonky CopTUpoBaTh.

MpuMeHUTB - NPUMeHSAET onepaTop K BbibpaHHbiM COP v komaHaam onepaTopa obnaka Touek.
COpoc - ocyLLEeCTBNAETCA BOCCTAHOBIEHNE BCEX AaHHbIX, XpaHsALmMXcsa B komaHae COP.
AnemeHThbI ynpasneHusa CAD - [No3BonseT NpMMeHUTb onepaumnio K BbibpaHHbIM anemeHTam CAD.

[nsa 6onee nogpobHoro onucaHus cm. "Obnactb dnemeHTbl ynpaenexnms CAD", rae obcyxaaetcs
CKaHupoBaHue.

Oneparop - B JaHHOM CMNMCKe NOKa3blBaloTCsl KOMaHAbl onepaTopa, KoTopble MOXHO BblGpaTh 1
NPUMEHNTL K 0Briaky ToYeK Unm ApyrMM KomaHZam onepartopa. B 3aBMCUMMOCTM OT TMna BbIGpaHHOro
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onepaTtopa B AManoroBoM OKHe CTaHOBATCA OOCTYNHbIMU pa3finyHblie onuun. Ons nony4yeHua
OOMNONMHUTENBHON VIH(bOpMaLI,I/IVI O6paTI/ITer K cneaywwmm tunam onepatopos:

MpaBka uBeTHOW NaHenu

[ Edit Color Scale ... ]

KHonka MpaBka UBeTHOM WWKanbl MeeTcs B ananorax Onepatop o6naka Touek ans onepauuit Kapta
LiBEeTOB To4Yek 1 KapTa uBeToB nosepxHocTu. OHa No3BoMsieT M3MEeHWUTh LIBETHYIO LKAy Ans 3TUX onepauui.
Mo ymonuaHuto 3HavyeHuss MuH/Makc ons wkarnbsl yCcTaHaBIMBAOTCS Ha 3HAaYeHNs Jonycka +/- KapTbl LIBETOB.
C nomoubio faHHOW DYHKLMM MOXHO COXPaHsATb M Bbi3blBaTb pa3fiMyHble NMaHenu LBETOB.

[ns Hayana:

1. MMpwu oTKpbITOM AnanoroBom okHe OnepaTop o6naka Touek BbiGepuTe onepatop Kapta useTtos
NoBepXHOCTU Unn KapTa LUBeToB ToYek.

2. HaxmuTe Ha kHonky MpaBka LBETHOW WKanbl B Ananore Ans otobpaxeHus ananora Pepgakrop
LBETHOM LIKanbl:

[ Color Scale Editor |

Levels
Mumber of zones : =

o | Show both directions
Color Scale
T T

-.‘“Z

-/:‘—+
_
Scale || Set 1

Mo data color Mo data 'l

Coloring method | HSL Longest

Profies
Manage ... |
Display in soene
Mo display Foreground
@ Badeground

—— e ]

Juanozoeoe okHo Pedakmop yeemHoli WKanbi

Hwxe onucbiBatoTcs pa3genbl gnanora.
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e Cnowm

e LiBeTHas wkana

e [lpochunu

e OtobpaxaTtb B Buae
Oonactb Cnou naHenu LuBeTOB

Lewvels
Mumber of zones : r

| Show both directions

06nacme Cnou 0uano208020 oKHA Pedakmop ysemHol wKasbl

KonunyecTBO 30H - N03BONSAET U3MEHSTH KONMYECTBO 30H LBETa, OTOOpaxaembix Ha naHenu useToB. [pu
yCTaHOBKe 3Ha4veHus (1) otobpaxaeTcs BUA rpagneHTa, kak nokasaHo HUXe:

Color Scale Editor =i
Levels
Mumber of zones =
| Show both directions
Color Scale
e | re—

Mo display ~) Fereground
@ Badeground

ok ][ conce

Juanozoeoe okHo Pedakmop yeemHoli WKanbi

M3ameHunTe KonNnM4ecTBo 30H 00nyckKa, HakaB Ha CTPEJIKM BBer/BHVIS ans onumn Cnoun. MoXHO Takke HaxaTtb
B Nntobon un3 TeKyLWMX 30H ONnA co3gaHnda HOBOW 30HbI B J@HHOM MOSI0XKEHUM.
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Ecnu pnaxok NokasbiBaTb 06a HanpaBnNeHUA HE OTMEYEH, ANEMEHTLI yNpaBneHns MUH 3HaYeHNs
Macwrab 1 YcTaHOBUTb BbiKMOYeHbl. 3Ha4eHne MyH B 9TOM cryyae sBnsieTcs oTpyuaTernbHbiM 3Ha4YeHnem
Makc.

O6nacTtb LiBeTHas wWwKana LBeTHOW NnaHenu

Color Scale

t _-'
-
_'|
Sale || Set | g

Nodata color (YRR -

Coloring method ||-|5|_ shortest -

06aacme LleemHasa wKana 0uasno208020 OKHA Pedakmop ysemHoll WKasol

Pasgen LiBeTHas wkana - onpependeT 30Hbl AoNyCka 1 uBeTa, acCounMnpoBaHHbIE C N3MEePEHHbIMU
3Ha4YeHNAMUN OTHOCUTESIbHO COOTBETCTBYHOLMX OOMYCKOB. C nomouubto kHonok MacwTtab n YctaHOBUTb
N3MEHAKTCA 3Ha4YeHNA onycka Makc nnm MuH co cnegyrowmnmMm oTIindYnAamMn:

KHonka Macwtab - npy HaxxaTuu LaHHOW KHOMKM 3HaYeHUs NPOMEXYTOYHOW 30HbI, yKa3aHHble
Mapkepamu gonycka, OIMKHbIM 06pa3om MacLUTabupyroTcsi B COOTBETCTBUM C HOBbIMU 3HAYEHUSIMU
Makc n MuH.

1. BBeguTte HoBoe 3Ha4yeHue Makc nnm MuH, 3atem HaxxmuTe YctaHOBUTL. Ecnn 3Ha4yeHus
MwuH/Makc Ha naHenu uBeTa U3MeHUNUChb, 3HaYeHnsa gonycka Nnoc/MuHyc Ha kapTe LBETOB
TaKKe U3MEHSTCS.

2. HaxmuTe cooTBeTCTBYOLLYIO KHOMKY MacwTtab. Bce 30HbI Ha NaHenu LBeTOB oTobpaxatoTcs
OAMHAKOBO, 3a UCKIOYEHNEM TOrO, YTO 3HAUYEHUs KaKgoro Mapkepa mMaclitabupyorcs B
COOTBETCTBUWN C HOBbIMU 3Ha4YeHussMu Makc n MuH.

KHOI'IKa YCTaHOBVITb - I/ICI'IOJ'Ib3yeTCF| Aana nsSMeHeHud BerHeFO 3Ha4YeHun4da HaMBbICUJeVI 30HbI UNN
HWXKHEro 3Ha4YeHUs1 HU3LLEN 30Hbl. 3HAaYEHUS NMPOMEXYTOYHOWN 30HbI, yKasaHHble Mapkepamu onycka,
ocTatoTcsa 6e3 U3BMEeHEHUN.

1. BBegute HoBOe 3Ha4eHue Makc nnm MuH.

2. HaxmuTe COOTBETCTBYHOLLYIO KHOMKY YCTaHOBUTb. 30Ha Makc nnm MunH nameHsieTcs
COOTBETCTBYHOLLMM 06pa3om, 1 BCe 3HAYEHUSI MPOMEXYTOUYHOW 30HbI OcTatoTcs 6e3
N3MEHEHUN.
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MpumeyaHue: 3HauYeHMA 30Hbl MOMKHO U3MEHMUTb BPYUHYIO, Ha*KaB M NepeTaLime O4MH 13 MAapPKEPOB 30HbI -l
3HauYeHMA 30HbI TaKXKe MOMKHO BPYYHYH BBECTU BPYYHYI0. 18 BBOAA HOBbIX 3HaYEHUM 30HbI:

1. Haxmwute Ha MapKep 30HbI AnA OT06pa)KeHI/IF| BbIHOCHOW NMUHUWN OT Mapkepa ao Bbl6paHHOIh
30HbI; MPN 3TOM MOABUTCA MOJie.

2. BBegute Hy)xHOe 3Ha4YeHue B Nnosie U HaXXMUTE 3a ero npegenamm ons NPUHATUS 3HaYeHUs.

dnaxok LIBeT oTCYyTCTBUA AaHHbIX - NPW YCTAHOBKE AaHHOrO dornaxka MOXHO BblOpaThb LUBeT, rae
OTCYTCTBYIOT AJaHHbIE B COOTBETCTBUM C MakcumMarbHbIM pacCcTOsHUEM KapTbl LUBeToB. [Ing ykazaHus
uBeTa B AaHHOW ONuuu:

1. HaxmuTe Ha packpbiBaloLLyOCs CTPerKy crpaBa oT doriaxkka ansi oTobpaxeHusi CTaHaapTHOTo
Aavarnora nanuTpbl LIBETOB.

2. BblbepuTe UuBeT Anga gaHHoM onuumn n Haxmnte OK.
3. YcTtaHoBUTE (bnaxok U NPUMEHNTE AaHHYIO ONUUIO K KapTe LBETOB NOBEPXHOCTMU.

MeToa pacuBeTKU - paCKprBaPOLLJ,I/IVICFl CNMNCOK coaepXnT npeayCTtaHOBJ1€HHbIE LLBETOBbIE CXEMbI
naHenu UBeToB. HaxmuTe Ha pacKpbiBaOLWYyCA CTPEJIKY ONA 0T06pa)KeHVIFI Crnuncka n Bbl6epl/ITe
onuuio, KOTOPYH XOTUTE NPUMEHUTDb.

O6nacTtb NMpodmnu naHenu uBeToB

O6nacTb Mpodmnu auanora PegakTop WBeTHOM LKanbl UCMONb3yeTcsA AN yNpaBrieHUs cxeMamuy naHenu
LiBETOB.

HaxmMuTte kHonky YnpaBneHue ans otobpaxeHus amanorosoro okHa MeHeaxep npocunei.

Profiles Manager @
Profiles
Mame
sgr_testl -
Save [ Dedete
Load | Close

Jluanozosoe okHO MeHedxcep npogunel
JocTynHbl cneayowme onuuu:

o Ecnun aTo HOBasa cxema UBETOB, BBEOUTE YHUKanbHOE€ nMA Onda cxemMbl LBETOB B Mnosne Uma un
HaXMute COXpaHVITb. TeKyLLI,MI7I ﬂpO(bI/lJ'Ib naHesnn uBeToB COXpaHUTCA noa eBeAeHHbIM MMEHEM.

e 3arpysuTte npodunb, Beibpas ero n3 packpbiBatoLerocs cnucka Ums, n Haxvute 3arpysuTtb. Takke
MOXHO Ha4aTb BBOA MMeHW B none Uma ana Havana dounsTpauum cnucka B COOTBETCTBUN C
BBEAEHHbIM VIMEHEM.

e Ypanute CyLLLeCTByFOLIJ,I/IIZ I'IpOd.)MJ'Ib, Bbl6paB €ro n3 packpbiBarwLleroca crnmcka Umsa, n Haxmute
Ypanutb. Takke MOXHO HavyaTb BBOA MMeHU B none Umsa ans Havana d)I/IJ'IpraLLMI/I ChnncKa B
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COOTBETCTBMMN C BBEOEHHLIM MMEHEM. Bbl6paHHbIIZ I'IpOd.)MJ'Ib 6y/:|,eT NONHOCTbLIO yAaneH; gaHHoe
n3MeHeHune H806paT|/1MO, noaTomMy cobnopante OCTOPOXHOCTb Npwu yaaneHnn cxem LBETOB.

Mpumeyanume: daiinbl COXpaHAIOTCA B KauecTee Gpaiinios .cbr B TOW e narnke, rae COXpaHATCA NPOrpaMmb

namepeHua.

O6nacTtb OTOOpaxaTb B BUAe Ha NnaHesnu L4BeTOB
Diisplay in scene

Mo display Foreground
@ Badkground

061acme Omobpaxames 8 sude 0uas10208020 OKHA Pedakmop usemHol WKasnol

O6nacte OToGpaxaThb B BUAe AMANoroBoro okHa PeaakTop LBeTHOW WKanbl Ucnonb3yeTcsa Ans
onpepgeneHus Toro, Kak cxema LBeToB 6yaeT npeactaBnaTbes B paduyeckom okHe. MiMetoTcsa cnegytolume
onuuu:

e He oTobpaxaTb - [NaHenb LBETOB He oToOpaxaeTcs B 'padnyeckoM OKHe.
¢ Ha nepegHem nnaHe - naHenb LBETOB oToOpaxaeTcsa ceepxy 06bektoB CAD B ['pacmyeckom okHe.
¢ Ha 3agHem nnaHe - NnaHenb LBeTOB oTobpaxaeTcs 3a obbektamm CAD B ['pacdnuyeckom OKHe.

N3meHeHMe uBeTa 30HbI

1. HaxmuTe Ha mapkep gonycka Makc a Ons onpeaeneHHom 30HbI, 3aTeM Haxmnte knasuwy Ctrl Ha
KnaeuaTtype U LenkHUTe Mapkep gonycka MyH ons Ton e 30Hbl.

S

2. Tocne Bbibopa HaXXMMTE Ha pacKpbIBaOLLYIOCSA CTPEnKy Ans oTobpakeHusi CTaH4apTHOro avanora
nanuTpbl LIBETOB.

3. Bbibepute HoBbIN UBET 1 HaxkmuTe OK. LiBeT BbIGpaHHOM 30HbI N3MEHUTCH Ha HOBLIN.

MpumeyaHme: Npu M3mMeHeHUM ToNbKO MaKc MM MUH 3HaYeHUsA 30HbI LBET 4aHHOM 30HbI ByAEeT U3MEHATLCA
Ha cxemy rpaaveHTa. Hanpumep, Npy n3smeHeHMM TObKO 3HaYeHUs LBeTa 30Hbl MaKc cxema ugeTa rpagmeHTa
OCHOBAHA Ha HOBOM BblbpaHHOM LiBeTe MakKc, 1 TeKyLLeM LBeTe 3HauyeHUA MUH, KaK MOKa3aHo HUXKe.
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.
-
BbIBOP
[ Pointeloud Operator
Operator:
M COPSELECTION1 & Select =
Paintdoud sioe
Totak 50023
Reduped:
ez
@ Box
Search ID:
............................. | Cirde
i Som Routing t |
Y= Sphere
Polygon
@1In Out
CAD Confrols
Cadmict
Clear
[ aopty | [ meset | (e (o]

Jluanozosoe okHo Onepamop obaaka moyek - onepamop SELECT

C nomouwubio onepauum SELECT ocyuiectensgeTcs BbIGop NOAMHOXECTBA AaHHbIX, COAepKaLLMXcs B
komaHge COP.

FW

.D,J'Iﬂ npumMmeHeHns onepaunn SELECT k obnaky Todek BOCnosnb3yntecb Haxmnte BbibpaTb obnako
TOYEeK Ha naHenu MHcTpymeHToB OBnako Touek unu Bolbepnte Onepauus | Obnako Touek | Beibpath. 1o
ymonyaHuio onuns MHOroyronbHUK UCMONb3yeTcs Npu HaxaTum kHomkn BeliGpaTb 06nako Touyek Ha
naHenn NHCTPYMEHTOB.

[lns BbiOOpa pernoHa To4ek:
1. Bblbepute TpebyemMyto KHOMKY OMNUUM B ANANOrOBOM OKHE:
Mpsamoyr.
OKpyXHOCTb
Cdepa
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MonwuroH

‘npumeqauue: HaskmuTe Ha Knasuwy End, 4Tobbl 3aKpPbITb BbIGPAHHbIA MHOFOYTONbHUK.

2. Bblbepute komaHay O6nako Touek, K KOTOPO Bbl XOTUTE NPUMEHUTL BblIGpaHHOe Anist
hopMMpOBaHMA crincka KoMaHA,.

3. Cpaenaitte BbiGop, onpeaenstoLLmnii TN BbIGopa, BLIMOMHWUB LWENYoK U nepetaruBaHue B CAD B
rpacdonyeckoM okHe. Ocb 06LEKTOB BblIGOpa A0MKHA BbiTb pacnonoXeHa nepneHanKynsapHo
Tekyllemy Buay. [Ina nonyyeHns pekomeHaaumi no Beibopy cM. Tabnuuy Huxe.

4. Tlpu HeOBGXOAMMOCTU COXpaHeHUs TOYEK B Npeaenax 30Hbl BbIGOpkU HaxkMmuTe BHyTpu. Ecnv Bbl
XOTUTE COXpPaHUTb TOYKM 3a Npeaenamn 30Hbl BbIGOPKK, HaxkMuTe CHapyXu.

5. [Mocne wenyka no TpebyeMbiM TOYKaM B rpadpMyeckOM OKHE BbIMOSHUTE LLEMYOK MO KHOMKe
MpumeHnTb AnA onpeaeneHns Tuna Bbibopa. TOYKM BHYTPU UMN CHapY>XM 30HbI BblAeNeHuns
oTobpasatca PC-DMIS B 'padmyeckom okHe. [Npu ncnonb3oBaHum tnna sbibopa Cdepa,
Brnvwxkanwas Tovka obnaka Todek bygeT ncnonb3oBaTbCcA Ans LeHTpa cdepbl.

6. [lo okoH4yaHun wenkHuTe Cosgartb. PC-DMIS BcTaBut komaHgy COP/0OPER, SELECT.

Z’g Ecnn BMecCTo 3TOro Bbl XOTUTE BblGpaTh AOMNO/IHUTE/IbHbIE AAaHHbIE, MOXHO MCMoAb30BaTb onepaTtop BOOLEAN.
Ons nonyyeHus nHobopmaumm 06 onunn fononaHutenbHble a1a onepatopa BOOLEAN cm. Temy "BOOLEAN".

Tun Heobxoaumo Touek

Mpamoyr. BbibepuTe aBa yrna

OKpPYXXHOCTb  [BblibepuTe LLEHTP M TOUKY, YKA3bIBAIOLLYHO PaLUyC OKPYKHOCTU.

Cohepa BbINoHMTE WeNYoK no ogHom Touyke. PC-DMIS npoeumpyeT ee Ha
06.1aK0 TOYEK A8 TOro, YTOObI HANTM BAKKANLLYIO TOYKY. ITO
YKa3bIBaeT HA LEHTP BbIBpaHHOM chepbl. BbINONAHUTE LWENYOK NO
\apyroi Touke. PC-DMIS ncnonb3yeT 3Ty BTOPYH TOYKY A5
onpepeneHna paguyca coepol.

MHororpaHHUKBbIOGepuTe BEPLUMHbBI MHOFOYrO/IbHWKA. Haxkmute Ha Knasuwwy End,
4TOObI 3aKPbITb MHOFOYFONbHUK.

Mpwn HaxkaTum Ha kHonKy Co3paTh ocyllecTBnsieTcs BcTaBka komaHabl COP/OPER , SELECT B okHe
PepakTtopa aHanormyHo cnegyoLwmm npuMmepam:

COPSELECT4=COP/0OPER, SELECT ,BOX,SI1ZE=27377

REF,COP1,,

CROSS SECTION
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Paintcloud Operator
Operator:
ID: COPSECTIONI | Cross Section
Pointcioud size
Total: 0 Vector
Reduced: Start point Direction
X: 1034521 I: 0
Yo: If
¥: 11.54615 J= | O
Search 10: Z: -0.03176 K: 1
Sort: ID 1 [ | Step: 10
[ _copt 1 | Length: 0
Width: 0
Height: 0
Dedta: 0.05
¥ | Create Profile Dimension
Wiew
CAD Controls
Select
| Clear |
Apply | Reset | Close Create |

JAuanozosoe okHo Onepamop obaaka moyek - onepamop CROSS SECTION

Onepauma CROSS SECTION reHepupyeT NOOMHOXECTBO NONUNUHUIA, onpeaensieMoe 3aaHHbIM
nepecedyeHmem Habopa napannenbHbIX NIIOCKocTen ¢ obnakom Toyek. Habop nnockocTten 3agaeTcs ¢
MOMOLLLbKO Ha4YarnbHOWM TOYKWU, BEKTOPA HaMpaBfieHUsl, PacCTOSHUS Lara Mexay NioCKOCTSMU U ANUHbI.
KonunyecTtBo nnockocten onpegensetcsa pacctodaHmem War, pasgeneHHbiM Ha 3HavyeHue [inMHa nntoc oguH.

‘I‘Ipumeqauue: OueHka onepatopa CROSS SECTION moxeT 6bITb BbIMOAHEHA NO pa3mepy npoduns.

1

— [Ins npyumeHeHuns onepauun CROSS SECTION k obnaky Todek HaxmuTe kHorky O6rnako Touek
ceyeHus Ha naHenu nHctpymeHToB O6nako To4vek unu Beibepute BetaBuTh | O6nako Touek | CeveHue.

B cnucke nog cnuckom OnepaTop copepxaTcs ase onuun: Bektop 1 Ocb.

Onepatop CROSS SECTION ncnonb3yeT criegyowme onuum:

o HauyanbHas Touka - YkasbiBaeT KOOpAMHaTbl TOYKU, NpUHaanexatiine nepBoﬁ NOCKOCTH,
nepeceKarou.l,eVl obnako Tovek. OHa MOXeT ObITb 3aaHa nepBbiM N BTOPbIM LLEJTYKOM B

rpacpmyeckom okHe. B camon komaHae OkHa pefjakTopa 3HavYeHue HavarbHOW TOYKU COOepPXUTCH B
napameTtpe START PT.

° HanpaBneHMe (npmmeHﬂech TONbKO K onuunn BEKTOp) - AaHHOEe 3Ha4YeHune yKa3blBaeT HarnpaBleHne

BekTopa HopManu. MoxeT ObITb 3agaHa nepBbIM LLEeNYKoM B rpadmyeckom okHe. B camon komaHae
OKHa pefakTopa 3HavyeHne HanpasneHue cogepxutcs B napametpe NORMAL.
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Ocb (NpyYMeHsieTCs TONbKO K onuum OCb) - MOXXHO MCMNOMb30BaTh AAHHYIO OMNUMIO Arsi CO34aHus
ceyeHus Baonb ocn X, Y unu Z. Beibepute HyxHy0 ocb (X No yMOnyaHuto), 3aganTe HavarnbHYyo
TOuKy B 'pachmyeckoM OKHE 1 yKaXxmMTe KOHEUHYHO TOUKY. MNOCKOCTb CeYeHMs1 pas3pexeT AeTarnb B
3aJaHHOM 3Ha4YeHUN Ha ANUHY CeYeHUsI.

War - laHHOe 3Ha4yeHue ykasbiBaeT paccTosHNE MexXay NrockocTsaMu. B camon komaHae okHa
pedaktopa, 3HadyeHue wara cogepxutca B napameTtpe INCREMENT.

MpumeyaHue: Ecnn 3HaveHue War npesbiwaeT 3HavyeHWe AnnHa, B HaYyanbHOM TOYKe 6y,u,eT CO34aHO Nnlb
OAHa CeKylwaAa NnaoCKOCTb.

[nuHa - faHHOe 3HavYeHue ykasbiBaeT MakcumarnbHOe pacCcTosHMe Mexay nepBomn U nocnegHemn
NSIOCKOCTbIO; 3Ha4YeHne OnuHa cogepxutcs B napametpe LENGTH.

LWLinpuHa - faHHOe 3HayeHne ykasblBaeT LUMPUHY COOTBETCTBYIOLLEro yyacTka. Ecnun 3HaueHnem
ansetca 0, cuctema BblYUCNT 3HaveHme kak pamky CAD n COP.

BbicoTa - JaHHOe 3HayeHMe yKa3bliBaeT BbICOTY COOTBETCTBYIOLLEro y4acTka. Ecnu s3HayeHnem
ansetca 0, cuctema BblYUCANT 3HaveHMe kak pamky CAD n COP.

Delta - [laHHO€e 3Ha4eHne yKa3blBaeT MakCMmMalribHOE€ pacCToAHME OT MIIOCKOCTU OO0 TOYKMU,

cUuTaloLLLEeNCH YacTbio nonepeyvyHoro cevyeHus. B camoi komaHae oKkHa penakTtopa 3Ha4yeHune Delta

coaepxutca B napametpe TOLERANCE.

Co3gatb pa3mep npoduns - ecrnv yCTaHOBNEH AaHHbI hniaxok, pasmep npocuns cosgaeTtcs ans

KaXKgoro ce4yeHu4.

Bup - WenkHute Bug ans otobpaxeHus Tovek, kKotopble 6yayT ncnonesosatbcsa PC-DMIS ans

reHepnpoBaHuna cevyeHna nepen redHepmposaHmem nonninnHnn. HeMCI'IOJ'Ib3yeMbIe TOYKM B obrake

TO4YeK 6yﬂ,yT CKpPbITbI. B FpacbwquKOM OKHE OTO6pa)KaPOTCﬂ TOJ1IbKO UCMOJ1b3yeMble TOYKN. dnaxok

Bbi6paTh 1 BbiGpaHHble NOBEPXHOCTU HE BMMSIOT Ha AaHHbIA NPOCMOTP.

)
KHonka Bud, nokassiearoujas LLlecms naockocmeli CeveHus co 3HayeHuamu fauxa 100, Wae 20 u ensma .

1
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o OnemeHTbl ynpaBneHus CAD - OTmeTka onumm Bbibop B gaHHoOM obnacty no3BonseT BbibpaTthb
noBepxHOCTU B OkHe [pachmnyeckoro aucnned. PC-DMIS oTdunbTpoOBLIBAET CeYEHUS, HE
npoxoasLme Yyepes BbliopaHHbIe MOBEPXHOCTU, Npy HaxaTun Co3aaTtb. Hanpumep, kak nokasaHo Ha
N306paxeHnmn HKe, ecnu Bbl BbIbpanu noBepxHocTb A, ceveHus byayT creHepnpoBaHbl TONbKo B B
nC.

8] [c]

Mpumep ebibpaHHol nosepxHocmu A, oepaHu4usaroujeli ceyeHus 6o B u C.
BbibpaHHbIE NOBEPXHOCTM HE BNUSAIOT Ha TO, YTO Bbl BUAMTE NPU HaxaTum Ha KHomnky Bua,.

Korga cekylume nnockoctu BUaHbI B Mpadnyeckom OkHe, MeeTCs BO3MOXXHOCTb UX MaHUNyNauum
crnenyowum o6pasom:

e M3ameHuTe pasmep NOCKOCTEN: Npu Bbibope pebpa NnockocTn BO3MOXHO U3MEHUTb pa3mep Habopa
MIOCKOCTEN.

e /IaMeHUTe NoBOPOT NIIOCKOCTEN: NpM BbIOOPE yrna nioCcKoCT! BO3MOXHO NOBEPHYTL HAabop
NNOCKOCTEN BOKPYr CBOEMN OCMU.

e 3meHuTe HanpaBneHwne NOCKOCTEN: Npy BbIOOpe NEPBON MW NocrneaHemn To4YKU 1ONeTOBO SINHUM
BO3MOXHO MepeonpenenvTs HavarnbHy (START) unm koHeuvHyto (END) Touky oMoneTtoBomn NUHUK.
Mpu n3meHeHnn HanpaeneHnst 6yayT OGHOBMNEHbI 3HaYEHNS B AUANOroBOM OKHE U KONMYECTBO
nnockocten B I'padmnyeckom okHe. B pexxume Ocb HanpaBneHne NIocKkocTen He N3MEHSETCS.

e /IamMeHUTe nonoxeHue NoCKoCTeN: Npu BbIOOpe CpeaHen TOUKM (MONETOBON NIMHUN BO3MOXHO
BbINOSHWUTbL TPAHCNSALMIO Habopa MNOCKOCTEN.
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Mpn HaxkaTum Co3paTtb NPoOMCXoauUT creayoLlee:

o OcyuwecTBnsieTca BctaBka komaHabl COP/OPER, CROSS SECTION ang kaXgou NriocKoCTu B OKHO
PepakTtopa aHanormyHo cnegyowemy npumepy:

COPSECTION2 =COP/OPER,CROSS SECTION, INCREMENT=20, TOLERANCE=0.1,LENGTH=10,
START PT = <19.131,78.383,0.003>,NORMAL = <0.9431684,0.2523126,-0.2162679>,

REF,COP1,,

o BcraBngetca apnbik gns Kaxaon nockocTu B 'paduyeckoe okHO, Kak MOKa3aHOo HUXe:

Bl W | e

=& ot ) araer]
3axkoH4YeHHble CeyeHus, nokassiearoujue LLlecms naockocmeli

3apaHue ceueHUs NyTem BBOAA 3HAUYEHUM

[Ovanoroeoe okHo OnepaTop o6naka Touek NO3BOMSET BPYYHYH BBECTU HEOOXOAUMbIE 3HAYEHUSI:
o [Inga onuumm INCREMENT, ykaxuTe 3HayeHue B okHe LLar.
e [Ina LENGTH - ykaxuTe 3HayeHue B okHe AnuHa.
o [1na TOLERANCE - ykaxuTe 3HaveHue B okHe Delta.
e [Ina START PT - ykaxnTte TOYKy ¢ nomMoLubio okoH START POINT.
o [1na NORMAL - ykaxxuTe BeKTOp C NOMOLLbI0O OkOH HanpaBneHue.

3apaHue cevyeHua ¢ nomolubio okHa paduyeckoro gucnnesn

Takke MOXHO 3aaTb psg NapamMeTpoB CeYeHs, WENKHYB No padmyeckomy okHy. Heob6xoammo LWenkHyTb
OAVH pa3 B okHe ['padmyeckoro ancnnes ansa Boibopa HavyanbHoM Toukn. MosBuTcsa po3oBas NMHKUS.
LLlenkHuTe ewwe pa3 B ntobom mecTte Ansi 3agaHus sektopa HanpaBneHus v OnuvHbI.

Co3paHue pasmepa npodpuna B F(paduyeckom okHe
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Mpy aBOMHOM LUEen4YKe No ApnbIKy ceveHusa 6yaeT co3faH HOoBbIM pa3mep Npoduns ¢ y4eTom BblIGpaHHOro

ceyeHus.

SURFACE COLORMAP

[ Pointeloud Cperatar

o COPFCOLORMAPZ
Pointcloud sze
Tiokal: 3
Reduced:

Seanch ID:

Som Rouling 1 -

Apply Resal

Oiperalor:
A Surface Colrmap

Tolerances
Plus: 1
ML =1

¥ Lse dimension oolor scale

Mo dists colar
BT |
Refine factor: 1
Max distance: i
Thickness: Q

Creabe annotation points

< | Show arnatalion points

CAD Confrols
o | Sedect

Deselect
Deselect Al

Close Craate

Juanozoeoe okHo Onepamop obaaka moyek - onepamop SURFACE COLORMAP

Onepaums SURFACE COLORMAP npumeHsieT uBeTHoe 3aTteHeHune k mogenu CAD. Mogens CAD
3aTeHsieTcs B COOTBETCTBUM C OTKIOHEHUsSIMU obnaka Touek no cpaBHeHuto ¢ CAD, Ucnonb3yoLwmm LBeTa,
3aflaHHble B AnanorosoM okHe PegaktupoBaTthb LBeT pa3Mepa, 1 npeaenamu Jonycka, ykazaHHbIMU B
okHax BepxHun gonyck n HMxHMIM gonyck, ONUCaHHbBIX HNXKE.

LiBeTa, ncnonb3yemble Ans kapTbl LBETOB, yKa3blBalOTCA B Ananorosom okHe PegaktupoBaThb LBeT
pa3mepa (MpaBka | Mpadmyeckoe okHo | LiBeT pa3mepa).

MpocMOTp Wkanbl UBETHOCTM BO3MOXEH 13 OkHa LiBeTa pa3mepoB C NOMOLLLI0 3rieMeHTa MeHio Bug |
Mpouue okHa | LiBeTa pa3meposB.

‘= [nsa npumeHenus onepaumn SURFACE COLORMAP k obnaky Todek HaxkmuTe KapTa uBeToB
NOBepPXHOCTU obGriaka ToYeK Ha naHenun nHctpyMeHToB O6nako Tovek nnm Beidbepute BetaButb | O6nako
Touek | KapTa uBeTa noBepxHoOCTM.
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Mpumep Kapmeoi usema noeepxHocMu, MpumeHeHHol K 8b16pPaHHbIM 3nemeHmam CAD

Onepatop SURFACE COLORMAP wvcnonb3syeT cneaytoLme onuum:
Honycku - ucnonb3yeTcs Ans yCTaHOBKM 3Ha4eHun BepxHero (Mntoc) n HuxkHero (MyHyc) aonycka:
Mntoc - 3Ha4YeHne BepxHero gonycka
MuHyc - 3Ha4YeHVe HXKHero gonycka

dnaxok Ucnonb3oBaTb MacLuTab LBeTa pa3mepa - Npy YyCTaHOBKE AaHHOTO donaxkka LBeTHast
naHernb, ucnonb3yemMas ans cBoncTs LugeTa KapTbl LBeTa MOBEPXHOCTU, ONPeAensieTcs LBETHON
naHenbo MacwTab uBeToB pasmepoB. s nonyyYyeHnss SONOMHMTENBHOM MHOpMaLUnM O NaHemnu
LiseTta pasmepoB cm. Temy "Mcnone3oBaHue OkHa LiBeTa pa3mepos ([MaHenb LiBeta pasmepoB)” B
pasgene "Mcnonb3oBanue Odpyrmux OkoH, PegaktopoB 1 MIHCTpymeHTOB" gokymeHTaumm PC-DMIS
Core.

| Edit Color Scale .. |

PepakTupoBaTtb macwiTab uBeTOB - Korga cdnaxok Mcnonb3oBaTb MacwiTab uBeTa
pa3mMepoB He OTMeYEH, KHomMka PepgakTtupoBaTbh MacwTab wBeTa BktoyeHa. Ecniv donaxok
OTMeYeH, PyHKLMOHanbHasi BO3MOXHOCTb AMHAMUYECKOro M3MEHeHUs LBeTa, maclutaba u
nopora NoBEPXHOCTU, a TaKkKe CBOMNCTB KapTbl LLBETOB TOYEK CTAHOBUTCS AOCTYNHON B
ananorosom okHe PegakTop macwTtaba yBeTa. [1ns nonyyeHnss 40NOSHUTENbHON
nHopmauun cm. Temy "PegaktupoBaHve macwraba useta'”.

dnaxok HeT uBeTa AaHHbIX - npu Bbl60pe JaHHOM onuun yKa3aHHbII7I uBeT 6y,u,eT NpuBA3aH K
Bbl6paHHbIM NOBEPXHOCTAM, rae He onpeaerieHbl JaHHbIe.

KoadpduumneHT onTMummsaumm - HactpamBaeT TOYHOCTb KapTbl LLBETOB NOBEPXHOCTU. ECn nsmeHnTb gaHHOe
3HauyeHwue, PC-DMIS npopurcyeT HOBYO M3MEHEHHYHO KapTy LiBeToB. COOTBETCTBYIOLLME AAHHbIE U3SMEPEHUNI He
MeHsAtoTcA. KapTa LLBETOB BbINOMHAET MO3anyHoe pasbueHne mogenu CAD ¢ HanoKeHnem LBETHbIX
TPEeyrosibHWKOB. BepLUMHbI KaXKA0ro TpeyronbHMKa OKpaLleHbl LBETOM, COOTBETCTBYHOLUMM OTK/IOHEHUIO OT
obnaka Touek. Mpn 3TOM MCNONB3YIOTCA LiBETA M3 LBETOB Pa3MepPOB, ONMUCAHHbIX Bbilwe. Mpu cnonb3oBaHUU
MEeHbLUEro Uan 6osbluero 3HaYeHUa KoadduumeHTa ONTUMMU3ALMN MOKHO CO34aTb TOUHYHO UK rpybyto
Teccensaumto cootseTctBeHHo. 14 nonydeHma CAD co crnaxKeHHbIMU TeHAMU U Bonee TOYHbIM
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npeAacTaBaeHMemM OTKAOHEHUI MOXKeT NoTpeboBaTbCA YMEHbLWNTb KO3GdULMEHT onTumm3aumm. OgHaKo
yCTaHOBKa 6onee HU3KOro 3HaYeHUA ONTUMMU3ALUU NPUBOAMT K HO/IbLLEMY KONNYECTBY TPEYroNbHUKOB, a
CNefoBaTeNbHO, - K BO3PACTaHMIO BPEMEHW BblUMCAEHMA U padmepy mogenn CAD. [1na cpaBHeHUa obpaTtute
BHMMaHMeE, YTO KOJIMYECTBO TPEYrO/IbHUKOB Npu KoadduumeHTe onTummusaumm 0.5 B 4 pasa npesbiwaeT
KO/MIMYECTBO TPEYroNbHUKOB Npu KoadduumeHTte ontummsaumm 1.0; saHHoe Konmyectso B 100 pas 6onblue npu
kKoappumumeHTe 0.1 no cpaBHeHMto ¢ KoadpdpuumeHTom 1.0.

Mpumep KoaghpuyueHma onmumusayuu 1:

Mpumep KoagppuyueHma onmumuszayuu 0.1:
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Makc paccTtosaHue - AaHHOe 3HaYeHMe NO3BONAET He YYNTbIBATb 3¢¢EKT, OKa3blBaeMbl Ha KapTy LUBETOB TOYEK,

PacnonoXeHHbIX Ha 6onbliem PaCCTOAHUUN, YeM YKa3aHHOEe MaKCUMa/ibHOe 3Ha4yeHue.

TonwwmHa - MoseonsAet 406aBAATb 3HAYEHUE TONLLMHBI K OTK/IOHEHUAM Ha KapTe wBeTa. ITo NoAe3HO npu

AO6aBHEHVIVI TONWMHBbI MaTepuana B mogenb nosepxHoctn CAD.

dnaxok Co3aaTtb TOYKM aHHOTALMUMU - AIHHOTALLUM ABNALOTCA cnocobom 0TO6pa)KEHVIﬂ OTK/IOHEHUI ana

331aHHOrO NOMIOXKEHMA Ha KapTe LBeTa NOBEPXHOCTU C MOMOLLbHO CBA3AHHOIO C HUMMU LBeTa. [nA co3gaHuA

dHHOTaUuun:

1. YcTaHoBuTe dnaxkok Co3aaTb TOUKM aHHOTauMU. Mpu aTom ByaeT cHAT dna*koK BbibpaTtb B
obnactn dnemeHTbl ynpasaeHuns CAD 1 BbIKAHOYEHO B60/IbLUIMHCTBO ONLMIA Ha NPAaBOI CTOPOHE
awvanora.

2. BbibepuTe TouKy Ha noBepxHocTn CAD B Mpaduyeckom okHe. PC-DMIS oueHUT u cosgact
APJ/IbIK aHHOTALLMK C MOMOLLBIO LBeTa GoHa, NCMOIb3yemMoro A/1A To4Ku oTknoHeHna COP, co
3HaYeHWEeM OTK/IOHEHMA. APNbIK MOXKHO NepemeLL,atb No Mpadpuyeckomy OKHy, Kak ntoboit apyroi
APAbIK.

3. LLleNnKHMTEe NpaBoOW KHOMKOW NO AP/IbIKY 418 OTOBParKeHUs BCM/IbIBAOLLETO MEHIO.
BbibepuTe 06BLEKT NPU HEOXOAMMOCTU UK HaXKMUTE B Nto6om mecTe Mpadpnyeckoro okHa, YyTobbl
CKPbITb MEH!0.

Hide Annotation

Delete Anmotation

Show All Annotations
Hide &1l Anmotations
Delete All Annotations

CKpPbITb aHHOTaLMIO - BbIBPaHHbIN AP/bIK aHHOTaLMM By4eT CKPbIBAaTbCA aBTOMaTUYECKM.
YAanuTb aHHOTaUMIO - BbIBPaHHbIN APAbIK aHHOTaUMK ByaeT aBTOMaTUUYECKN yaaneH.
MokasblBaTb BCe aHHOTALMM - BCe APJIbIKM aHHOTaLMKN ByayT OTOBparKeHbI.

CKpbIBaTb BCE aHHOTALMU - BCE APJIbIKM aHHOTAL MK ByayT CKPbITbI.

YAanuTb Bce aHHOTALUMM - BCE AP/bIKM aHHOTaLMM ByayT aBTOMATUYECKM YAaNEeHbI.

anIMe‘-IaHMe: nocne co3aaHna Ap/ibIkoB aHHOTAUUNU UX NMONIOKEHNE U XaPaKTEPUCTUKU HE NUSMEHAKOTCA NpuU

nepesanycke NporpaMmbl U3mepeHua nam nepesanycke PC-DMIS c nepesarpy3Koi ToM e Nporpammbl

n3amepeHua.

®naxok NoKasblBaTb TOYKU aHHOTALMMU - NPU YCTaHOBKe AaHHOro dpnaxkka byayT oTobpakaTbes Bce

CO34aHHblE€ TOYKUN aHHOTaUunW.

Haxmute Mpepsatb 419 OTMEHbI BbIUMCEHNN, CO34aHHbIX NOCNE HAXaTnA Ha KHoMNKy MpumeHUTb.

AnemeHThbI ynpaBneHus CAD - [No3BonsieT NpMMeHUTb onepaumio kK BbibpaHHbIM anemeHTam CAD. [ns
bonee nogpobHoro onucaHusi cm. "Obnactb AneMeHTbl ynpaeneHst CAD", roe obeyxgaertcs
CKaHupoBaHue.
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Mpn HaxkaTum Ha kHonKy Co3paTh ocyllecTBnseTca BcTaBka komaHasl COP/OPER ,, SURFACE COLORMAP B
okHe PepakTopa aHanorm4yHo cnegylowmum npyumepam:

COPFCOLMAP2=COP/0OPER , SURFACE COLORMAP,PLUS TOLERANCE=0.25,MINUS TOLERANCE=-0.25,THICKNESS=0

REF,COP1,,

POINT COLORMAP

Posntcloud Operator
Oiperalor:
D: COPPCOLORMARL &% Pont Coloriap -
Porbdoud see
Totsl: a Desplay
Reduces: Hi0ots S 2
Uy | Needies  Scale: 10
o | Text
Seanch ID:
Sort: Routing 1 | | Tolerances
| copi 1] g -
Winus: -1
4| Use dimension color scale
Thickness: o]
CAD Confrols
Select
Clear
:er;ie*!j ,Mj&l

Jluanozosoe okHo Onepamop obaaka moyek - onepamop POINT COLORMAP

C nomouubio onepauun POINT COLORMAP ocyLliecTBnsieTcs oueHka OTKNOHEHUI TOYEK JaHHbIX,
copepxaiymxcsa B komaHae COP, no cpaBHeHuto ¢ 06bekTom CAD. OTKNOHEHUS MOTYT ObITb NPeACTaBIEHbI
C MOMOLLbIO LIBETHBIX TOYEK, LIBETHBLIX CTPEMOK, NOKa3biBaloLuX hakTuyeckoe OTKIIOHEeHWe nnm Lundposoe
3HayeHue OTKIoHeHnn. CneayeT ykasaTb NOMOXUTENbHbIA U OTpULAaTeNbHbIA 0NYCK, pasMep TOYeKk,
MaclTab, ucnonb3yemblin Ais CTPENOK, Y HaYanbHYK PYYHYO CUCTEMY KOOPAMHAT.

Q [na npumeHenus onepaumn POINT COLORMAP k obnaky Todek HaxmuTe KapTa LBETOB TOUYKM
obnaka Ha naHenu nHctpymeHToB O6nako Touyek unm Boidepute BetaButh | O6nako Touek | Kapta uBeta
TOUKWN.
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- '_ P —-'l'-—'b L
> _-‘:F-'%-F.-m-f_*':.._:?;_ -

Mpumep Kapmeol y8ema MoYKu, npumeHeHHoli Ko eceli modesnu
OnepaTtop KapTta uBeTa To4ku Ucnonb3yeT criefyoLme onuuu:
Touku - LiBeTHble TOUkM
Pa3mep - Pasmep To4ek

CTtpenku - Macwrtabmpyemoe OTKMoHeHMWe (C Ucronb3oBaHueM 3HavyeHuss MacwTtab Huxe) B Buge
cerMeHTa LBETHOW NTIMHUW, PacroNIoXXeHHOro neprneHankynspHo CAD

Macwtab - 3HayeHne macwTaba, ncnonb3yeMoe AN 0TobpakeHUs CTpenku

TekcT - LincbpoBoe 3HayeHne OTKITOHEHNS

Ddonycku - ncnonb3syeTtcs AN YCTaHOBKU 3HaYeHun sepxHero (Mntoc) n HuxkHero (MuHyc) gonycka:
Mnroc - 3HaYeHne BepXHEro gonycka
MuHyc - 3HaYeHre HUXKHero gornycka

dnaxok Ucnonb3oBaTb MacLuTab LBeTa pa3mepa - Npy YyCTaHOBKE AaHHOTO (onaxka LBeTHas
naHernb, ucnonb3yemMas ans cBoncTs uBeTa KapTbl LBeTa Tovek, onpeaensieTcs LBETHON NaHesNbo
Macwtab uBeToB pa3mepoB. s nonyYyeHus OONONHUTENbHOM MHopMaumn o naHenu LiBeta
pa3mepoB cM. Temy "Vicnonb3oBaHne OkHa LiBeTa pa3mepos ([NaHenb LieTa pasmepoB)” B pa3gene
"Ucnonb3oBanue Opyrnx OkoH, PegaktopoB 1 MIHCTpymeHTOB" gokymeHTaumm PC-DMIS Core.

[ Edit Color Scale ... ]

MaHenb pegakTMpoBaHUA LUBETOB - koraa gnaxok Ucnonb3oBaTtbh MacwTab uBeTa
pa3mMepoB He OTMeYeH, KHomnka PegakTupoBaTbh MacLwiTab wBeTa BktoveHa. Ecniv donaxok
OTMeYeH, PyHKUMOHarbHas BO3MOXHOCTb AUHAMNYECKOro M3MEHEHNS LiBETa, MacluTaba n
nopora NoBepPXHOCTU, a TaKkke CBONCTB KapTbl LIBETOB TOYEK CTAHOBUTCS LOCTYMHON B
AvnanoroBom okHe PepgakTtop macwTaba yBeTta. [Jns nonyyeHusi ONOMHUTENBHON
NMHpopmauum cM. Temy "PegaktupoBaHve Maclitaba uperta'.
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TonwwmHa - No3BonsdeT fo6aBnNATb 3HAaYEHME TOMLWMUHBI K OTKIIOHEHMSIM Ha KapTe LBeTa. JTO NonesHo
npu gobaBneHnn TONWWHBLI MaTepuana B Moaernb nosepxHoctn CAD.

Mpwn HaxxaTum Ha kHonky Co3paTh ocyllecTBnseTcsa BctaBka komaHabl COP/OPER, POINT COLORMAP B
okHe PepakTopa aHanorM4yHo cnegylowum npyumepam:

COPPCOLMAP1=COP/OPER,POINT COLORMAP,PLUS TOLERANCE=0.0394,MINUS TOLERANCE=-0.0394,THICKNESS=0,

SHOW DOTS=YES,DOT SI1ZE=0.0787,SHOW NEEDLES=YES,NEEDLE SCALE=10,SHOW LABELS=YES,

S1ZE=50023
REF,COP2, ,
CLEAN
Pointcloud Operator
Operator:
ID: COPCLEANM1| 2 Clean -
Pointdoud size
Total: 0
Reduced:
Bz 1
Search ID:
Sort: ID |w |
coPl 1 Max distance: 1
CAD Controls
[ select
| Clear |
Apply _ | Reset I |  Close Create |

Jluanozosoe okHo Onepamop obaaka moyek - onepamop CLEAN

Onepauma CLEAN vcnonb3yeTcsa AN yCTpaHeHUst aHoMarnbHbIX 3HaYeHWI NyTeM UCMoNb30BaHUs
paccTosiHus oT Todek 4o CAD moagenu getanu. Ecnun pacctosiHue ansa ToYkM npeBbilaeT 3HavyeHne MAX
DISTANCE, To4yka paccMmaTpuBaeTcsl Kak aHOMarbHOE 3Ha4YeHWe U He NpuHagnexaiwasa getanu. [ns

MCnonb3oBaHWs AaHHOW onepaumnm Heo6X0AMMO BhIMOSHUTL NO MEHbLLEW Mepe rpybyto NpMnacoBky (CMm.
"CospgaHwue cuctembl koopanHat CAD.Obnaka Tovek").
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% Nns npumeHeHuns onepauun CLEAN k obnaky Touek HaxmuTe O4YNCTUTL OBNAKo TOYEK Ha NaHenu
MHcTpyMeHTOB O6nako Touek unm Bbibepmte Onepauus | Obnako Toyek | OumncTka. Npu aTom obnako

TO4YeK 6yp,eT HemeaieHHO O4ULLEHO.

Ecnu BeibpaTe BcTaButh | O6nako Touek | Onepatop, a 3atem BbiopaTe CLEAN B cniucke Onepatop
NOSIBUBLLETOCS ANarnoroBoro okHa OnepaTtop o6rnaka Touek, MOXXHO MCMOSb30BaThb CreayoLwmne onumu:

Makc paccTtosiHMe — ykasblBaeT MakCuMarbHoe paccTtosiHue oT Touku o CAD mogenu, ans KoTopon

TOYKa cHMUTaeTCcqa aHoMaribHbIM 3Ha4YeHneM.

AnemeHThl ynpaBneHus CAD - oTMevaeT Bbibop B gaHHOWM obnacTu n no3sonseT Bbibpatb
noBepxHocTh B ["pachmyeckomM okHe, BOKPYT KOTOPbIX OCHOBaHa onepauusi 04MCTKN. BbibpaHHbie
NoBepxHOCTM ByayT BblAeNeHbl KpacHbIM LBeToM. Onepauunsi NpUMeHsIeTCs KO BceMy obnaky Tovek B
OTHOLLUEHMM BbIOpaHHbIX NOBEpPXHOCTEN. Jllobasi Touka, pacnonoxeHHasi OT BCeX BblOpaHHbIX
NOBEPXHOCTEN Ha PacCTOsiHUK, NpeBbillatoLlemM 3agaHHoe MakcumanbHoe paccTosiHue,
yuuTbiBaThCA He OyaeT. MNpeanonoxum, HanpuMmep, YTo Bbl BbIOpanvM ogHy NOBEPXHOCTb U BBEMM
3Ha4veHune 10. 3To o3Ha4aeT, YTO BCe TOYKM obnaka, Haxoaswmecs Ha pacctosHum 10 nnu Gonee
eVHWL, OT BbIbDpaHHOWM NOBEPXHOCTH, OyayT ounleHbl. Bce Toukm obnaka B npegenax 10 eanHuy, ot

Bbl6paHHOIZ NOBEPXHOCTU 6yﬂ,yT OCTaBJ1€HbI.

l'IpM HaXXaTun Ha KHOMKY Cospgatb nocrie penakTnpoBaHnA OCyLECTBNAETCA BCTaBKa KOMaHAbl

COP/0OPER,CLEAN B okHe PegakTtopa aHanorMyHo crneayoLliemy npumepy:

COPCLEAN4=COP/0OPER,CLEAN,MAX DISTANCE=0.0399,SI1ZE=50023

REF,COP1, ,

PURGE

. Poantcloud Operatar

D COPPURGEL
Poiritchoud soe

Total: 0L

Reduced:
-

Search I
Sort Programt | w» I
[ coey

Clear

Apply

Ciperator:
&5 Purge

CAD Control

Close

Create

JAuanozosoe okHo Onepamop obaaka moyek - onepamop PURGE
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Onepauna PURGE yganeT Bce TOYKM AaHbIX, HE NpUHaanexalune gaHHoMy onepartopy, us komaHabsl COP,
Ha KOTOpPYIO CCbiflaeTcs AaHHbIA onepaTop. [laHHas onepauus aBnsieTcst HeobpaTUMON 1 BNMSET Ha BCe
Apyrue KomMmaHApbl onepartopa, OTHOCSLUMECS K OAHOMY M TOMY e koHTenHepy COP; cobniogante
OCTOPOXHOCTb MPU NCMOSb30BaHMN JAHHOW onepaumu.

‘ Onsa npumeHenus onepaumn PURGE k obnaky Todek HaxmuTe O6nako ToYek Ha naHenu
MHCcTpymeHTOB OBnako Touek unu Boibepute Onepauumsa | O6nako Toyek | Ynctka.

Mpun HaxaTuu Ha kHonky Co3paThb ocylecTBnseTca BcTaBka komaHasl COP/OPER , PURGE B okHe PepgakTtopa
aHarnorv4yHo criefyloLwmm npumepam:

COPPURGE1=COP/0OPER, PURGE, SIZE=0

REF,COPSECTION1, ,

BHumaHue! MNocsie npumeHeHns 4aHHOM KOMaHAbl K 06/1aKy TOYEK OTCYTCTBYET BO3MOMKHOCTb BOCCTaHOB/IEHMSA

YOAN€eHHbIX AaHHbIX obnaka Touyek. Micnonb3oBaHue onuum OTMeHa He NpuBeaeT K BOCCTAHOBAEHUIO AaHHbIX.

OUNbTP

Pointclowd Operator
Oiperator:
D: COPFILTERL & Filter T
Pontcoud soe
Totak 50023

Reduged: 10004
Wi 0

Search IDx:

Sort Programt | w | Tie: UNIFORM

& COF1

Clear

[ sepy | [ meset | [ cose | [ creane

Jluanozosoe okHo Onepamop obaaka moyek - onepamop FILTER

C nomoLubio onepauun FILTER ocyluecTBnsieTcs punbTpaums aHHbIX 40 HaMMeHbLLIEro nogMHOXecTBa
TOYEK.

I Onsa npumeHenus onepaummn FILTER k ob6naky Todek HaxxMuTe Ha KHOMKY ®PunbTp obnaka Touek Ha
naHenu UHcTpymeHToB O6nako Touek 1 nnu Bbidepute Onepauus | O6nako Toyek | PunbTp.

OnepaTop ®PunbTp MCNONb3yeT CreayloLme onuun::
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Tun — ykasbiBaeT TMn npumMmeHsiemoro onepartopa cdunstpa: UNIFORM, CURVATURE, RANDOM wnu
DISTANCE.

UNIFORM — reHepupyeT NogMHOXECTBO TOMEK, PABHOMEPHO pacrpeerieHHbIX B
HanpaeneHusx X, Y n Z. ObecneumBaeT TOT Xe acpdekT, 4To 1 0bbivHag pewweTka B 2D, HO B
aToM cnyvae adhdekT npeacrasnsaeT 3D peLueTky.

CURVATURE - reHepupyeT NOAMHOXECTBO TOYEK C HaMBbICLLEN NpeanosiaraeMon KpUBU3HOM,
B OCHOBHOM BOKpPYT Kpaes, BEPLUMH U CUIIbHO U3OTHYTbIX 06nacTen noBepxHOCTMU.

RANDOM — reHepupyeT NOOMHOXECTBO TOYEK, pacnosioKeHHOe B Cry4YanHOM nopsiake B
obnake TOYek.

DISTANCE — reHepupyeT NOAMHOXECTBO TOYEK, IAe TOYKM PacnofioXeHbl Apyr OT gpyra Ha
paccTosiHUK, He MeHbLLeM 3HavyeHus PaccTtosiHue.

PaccrosiHue - korga BeiGpaHa onumst DISTANCE, BBOAMMOE 3HAYEHUE yKasbiBaeT
paccTtosiHue Ans punbTpa pacCcToAHUS.

Onsa douneTpaunm gaHHbIx obnaka Toyek:
1. Bbibepute TMn ounbTpa M3 cnmcka Tvn.
2. B cnucke komaHg BblbepuTe komaHay obnaka Touek, K KOTOPOW Bbl XOTUTE MPUMEHUTb (PUMbTP.

3. YKaxuTe KONMYecTBO TOYEK UMM NPOLIEHTHOE OTHOLLEHWE TOYEK, KOTOPOEe CrieadyeT COXpaHUTb Nocre
npUMeHeHnst PUnbTpa B okHax CokpaweHo unmn %. 3To He oTHocuTCs K unbTpyPaccTosiHue.

4. LWenkHnte no kHornke NpuMeHUTDb.

PC-DMIS ocylecTtBnsieT hmnbTpaumio AaHHbIX, U pe3ynbTaT oTobpaxaeTcs B rpaddnveckom OKHe.
Pa3smep oThunbTpoBaHHbIX AaHHbLIX MOXET HE3HAUMTENbHO OTNMYAaTLCH OT YKa3aHHOro 3HaYeHus.
970 elle Oonee 3aMeTHO NPU BbINOMHEHWUW NPOrPaMMbl U3MEPEHUS U cOOpe AaHHbIX U3 KOMaHL,
ckaHnpoBaHusi. OBbIYHO BO3MOXHOCTbL MOMYYEHUS OOHOIO U TOTO XKe KONMYecTBa TOYEK C NTAa3epHOro
JaTynka, NMOBTOPHO CKaHUPYIOLLErO OAMH U TOT XKe 0OBbEKT, OTCYTCTBYET.

5. Korga Bbl OyaeTte yooBNeTBOPEHbI pe3ynbTaToM, HAaXMUTE Ha kKHorky Cosaatb. PC-DMIS gobasut
komaHay COPFILTER B nporpaMmmy namepeHusi, cogepaLlyto BClo MHopmaumo OTHOCUTENbHO
TOSMBbKO YTO NPUMEHEHHOIO unnbTpa.

Mpun HaxaTumn Ha kHonky Co3paThb ocyllecTBnseTca BcTaBka koMaHabl COP/OPER, FILTER B okHe
Pepnaktopa aHanorn4Ho criegyowmm npumepam:

COPFILTER3=COP/OPER,FILTER,UNIFORM,S1ZE=3000

REF,COP1, ,

B npumepe Bbliwe, ecnm HavanbHbIN pasmep COP1 6bin paBeH 10000 Toyek, hunbTp OCYLLECTBNAET 3aMEHY
10000 Touek, cogepxawuxcs B COP1, c ucnonssosaHuem 3000 oT(OMAbTPOBAHHbLIX TOYEK U, TAKUM
obpasom, Tenepb COP1 cogepxuT 3000 oTchMnbTpoBaHHbIX TOYEK ANt cBoero obnaka todek. PC-DMIS
oTMeyvaeT hrnaxkoM Hencrnonb3oBaHHble nporpammor 7000 Touek Takum 06pasoM, 4ToObl MOXHO Obino
BbIMOTHWUTL OTMEHY onepavmu no puneTpauumn ¢ NomoLLbo onepaunn RESET. Mpu xenaHum Takke MOXHO
yaanutb 7000 Hemcnonb3oBaHHbLIX TOYEK HABcerga ¢ nomoulbto onepauun PURGE. 1ns nonyyeHnst 6onee
noapo6Hon nHdopmaumm cm. "RESET" n "PURGE.
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EXPORT
Painteloud Operator
Operator:
ID: COPEXPORT1 4 £y port -
Pointdoud size
Total: 0
Reduced:
B L0
S— =
Search ID: STARTUP T
Sort: ID 1 | = Topes
| cort 1 | X1z -
#| COPSECTION2
Flename:
CAD Controls
| Clear S R
Apply Reset [ Gose | [ceae ]

Juanozoeoe okHo Onepamop obsaaka moyek - onepamop EXPORT

C nomouubto onepauum EXPORT ocyuiecTBnsieTca akenopT gaHHbIX COP nnn komaHabl onepartopa B

yKazaHHOM ¢bopmaTe BO BHeLLHM hann. [JmanoroBoe OKHO Af1s AaHHOW onepaumy aHanormyHo onepatopy
IMPORT.

’“’Zt 'Gsl PEL! Ons npyumeHeHus onepauun EXPORT k obnaky Touek Haxkmute XYZ, IGS unu PSL Ha
naHenun nHcTpymeHToB OGNako Touek nnmn ncnonb3oBaTb onumio MeHio Pann | AkcnopTt | O6Nnako To4ek.

Onepatop EXPORT ucnonb3yeT crnegyoLmne onumm:
CuctemMa KOOpAUHAT - yKasblBaeT TUM CUCTEMbI KOOPAMHAT, UCMOSb3YEeMbIN NMPU 3KCMOPTE AaHHbIX.

Tun - YkasbiBaeT Tvn chopmaTta, B KOTOPbIN OCYLLECTBAETCS IKCnopT AaHHbIX. Cloga MoxeT
Bkntodatbea XYZ, IGES unu PSL (Polyworks).

Uma cdamna - ykasbiBaeT ums dpanna akcrnopra.

Mpun HaxaTuun Ha kHonky Co3paTb ocyllecTBnseTca BcTaBka koMaHabl COP/OPER ,EXPORT B okHe
Pepnaktopa aHanorn4Ho crnepytowemy npumMepy:

COPEXPORT1=COP/0OPER, EXPORT , FORMAT=IGES, FILENAME=D:/Dataout. IGS,S1ZE=1623201

REF,COP1, ,
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Ykaxute popmaT B okHe FORMAT 1 ums BbixogHoro danna B onumm FILENAME, nocne yero ykaxure CCbIfKy
Ha komaHgy COP, cogepxalyto gaHHble. B cnyyae ecnm k komange COP 6bin npumeHeH ounbTp, 4ns
aKcnopTa AomkHa BbiTb ycTaHoBMeHa ccbifika Ha komaHay COPFILTER, a He Ha opurnHanbHylo KoMmaHay
COP. Hanpumep, REF, COPFILTER1, a He REF, COP1,. 310 06ecneynTt 1 1o, 4TO 3KCMOPTMPYEMbIA dhann
OygeTt oTpaxaTb yCTaHOBMEHHbIA UNbTP.

COPEXPORT2=COP/OPER, EXPORT , FORMAT=IGES, FILENAME=D: /Dataout. IGS,SI1ZE=0

REF,COPFILTER1, ,

Takke MOXHO Bbl6paTb ©onee oaHOM KOMaHApbl B CMCKE KOMaHA, Anst UX JKCNopTa 3a o4HYy onepauunto:

Paintcloud Operator
Operator:
D: COPEXPORTL 8 =uport -
Pointdoud size
Total: 1407
Reduced: 1507
Ut 1047
Algnment:
Search ID: lil'#RTUF -
Sot Typet || Type:
o COPl lm =l
B COPTMPORTI -
Fllename:
D:\Dataout.xvZ| [see]
d| COPSECTIONS
CAD Controls
Select
| Clear eaelect A
Bpply | Reset Close [ Create ]

Juanozoeoe okHO Onepamop 06/10Ka MOYeK C HECKOMbKUMU 6bl6pGHHbIMU KomaHOamu

B atom Cny4ae B OKHO Pe,u,aKTopa 6y,u,eT BCTaBJieHa KOMaHAa, aHanorm4yHaa cneayrwiemy npumMmepy:
COPEXPORT1=COP/OPER, EXPORT , FORMAT=XYZ , FILENAME=D: /Dataout.XYZ,SI1ZE=1246

REF,COPSECTION2,COPSECTION3,COPSECTION4 ,COPSECTIONS, ,

CbPOC
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[ Pointcloud Operator
Oiperator:
= COPRESET1 A Reset
Pairtcioud soe
Totalk 1]
Reduced:
Wi

Seanch ID:
Sort Program 1 -
& COP1
4| COFSECTIONI
4| COPSECTIONG
#| COPEECTIONS
d| COFSECTIOMNG

4| COPSECTIONS
€' COPPCOUMAP 1

Clear

[ apoy | [ cose | [ creae |

Juanozoeoe okHo Onepamop 061aKa moyek - onepamop cbpoca

Onepauus RESET BegeT cebs aHanornyHo onepaunm OTMeEHa 1 OCyLLIEeCTBNSAET cOPOC AaHHbIX, Ha KOTopble
CYLLECTBYET CChIlka B NpeablayLiei KomaHae onepartopa, Takum o6pa3om, YTo HoBasi KoMaHza onepaTtopa
npeacTaenseT Bce AaHHble komaHabl COP, Ha KOTOPYIO yKasblBaeT CCbifka, a He TONbKO NOAMHOMXECTBO.

! [ns npumeHeHns onepaunn RESET Haxmute COpoCcUTbL 061aKo ToUuek Ha naHenm MHCTPYMEHTOB
O6nako Touek unu Buibepnute Onepauums | O6nako Toyek | Co6poc.

Mpun HaxaTuu Ha kHonky Co3paThb ocylecTBnseTca BcTaBka komaHasl COP/OPER ,,RESET B okHe PegakTtopa
aHarnorv4yHo criefyloLwmm npumepam:

COPRESET7=COP/0OPER,RESET,SIZE=0

REF,COPFILTERZ, ,

EMPTY
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[ Pointcloud Operator
Cperator:

D COPENFTY ] Y Empty -

Pon o s
Tatal: 1]

Seanch i

Sort Type 1 -

a4 O0P1

CAD Confrols

Clear

Apply F e Craate ]

Jluanozoeoe okHOo Onepamop obaaka moyek - onepamop EMPTY

C nomoLLbio JaHHON onepaunn oCyLLeCTBIIAEeTCA yaaneHne Bcex AaHHbIX, CoAepXallnxca B Bbl6paHHOM

COP unu komaHge onepartopa. [1pu BeinonHeHMn gaHHon komaHabl, PC-DMIS ocyllecTBnseT yaaneHue
OaHHbIX B COOTBETCTBYIOLLEM 0bnake TOYeK.

O

Insa npumeHeHus onepaumn EMPTY k obnaky Touek HaxmuTe Ha kHonky lNMycTas onepauums Ha
naHenu nHcTpymeHToB O6nako Touek nnm Boibepnute Onepaumsa | O6nako Touvek | MycToe.

Mpun HaxaTum Ha kHonky Co3paThb ocylecTBnseTca BcTaBka komaHasl COP/OPER ,EMPTY B okHe PepgakTopa
aHanorvyHo crneayoLwemy npumepy:

COPEMPTY2 =COP/OPER,EMPTY,SI1ZE=0

REF,COP2, ,

BHumaHue! Mocsie npumeHeH1s AaHHOW KOMaHAb! K 06/1aKy TOYEK OTCYTCTBYET BO3MOKHOCTb BOCCTAHOBNEHMA
yZaNeHHbIX AaHHbIX 06/1aKa TouyeK. Mcnonb3oBaHue onuum OTMeHa He NPUBEAET K BOCCTAHOB/IEHUIO AAHHbIX.

IMPORT
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Pointclowd Operator
Oiperator:
D= COPIMPORTL & Import -
Pairtcioud soe
Tatal: 50023
Rechuged: 50023
Wi
Alignment:
Seanch ID: STARTLP -
Sort Program 1 - | Type:
& Pl Wz -
Flerame:
D\DATARN.XYT e
CAD Cantrals
Clear
L ooty | | Cose | | Creste |

Jluanozoeoe okHo Onepamop obaaka moyek - onepamop IMPORT

C nomoLubto onepauum IMPORT ocyLecTBnseTca UMNOPT AaHHbIX U3 BHelHero dhanna B komaHgy COP ¢

ncnonb3oBaHneM 3agaHHoro cdoopmara. [juanoroBoe okHO A58 AaHHOW onepaumm aHanorm4yHo onepawumm
EXPORT.

YWz YrsL %sTLNA npumeHeHmns onepaummn IMPORT k obnaky Toyek Haxmute XYZ, PSL vnm STL Ha

naHenn MHCTpymeHToB O61ako ToYeK 1nn Ucnonb3ynte onuuto MmeHto Pann | Umnopr |
O6nako Touyex.

OnepaTop NmnopT ncnonbayeT cneaytoLme onuum:
Cucrtema KoopAMHaT - ykasbiBaeT TUN CUCTEMbI KOOPAUHAT, UCMONb3YeMbIii NMPU 3KCTopTe.

Tun - YkasbiBaeT TMN hopmata, B KOTOPOM OCYLLECTBNAETCA MMNOPT AaHHbIX. BO3MOXHO Mcnonb3oBaHue
Tvna XYZ, PSL (Polyworks) unun STL.

Umsa cbanna - ykasoiBaeT ums danna akcnopra.

Mpwn HaxkaTum Ha kHonKy Co3paTh ocyllecTBnsieTcs BcTaBka komaHabl COP/OPER, IMPORT B OkHe
PepakTtopa aHanoruyHo cnegytoLlemy npumepy:

COPIMPORT1=COP/OPER, IMPORT ,FORMAT=XYZ, FILENAME=D:/DATAIN.XYZ,SIZE=0

REF,COP1,

BOOLEAN
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[ Peintcloud Operator
Ciperator :

ID: COPBOCLEAN1 @ Bogiean -

Fontcoud spe

R | " [omeed:]

CAD Cantrals

Appiy Reset Close

_E_.'euu

Juanozosoe okHo Onepamop obaaka moyek - BOOLEAN (6ynes) onepamop

[aHHas onepauuna npuMeHdaeTca and ogHoro nnn aByx Bbl6paHHbIX onepaTtopoB unn komang COP

Ona Toro, 4Tobbl NpMMeHnTL onepaunto BOOLEAN k obnaky Toyek, Ha naHenun nHctpymeHtos Obnako
TOYEK HaXXMuTe KHOMKy Jlornyeckas onepauuns obnaka Toudek.

OnepaTtop BOOLEAN ucnonb3yeT crneayoLwme onuuu:

Tun — ykasbiBaeT TMn npumMmeHsemoro bynesa onepatopa: COMPLEMENT, UNITE, INTERSECT unu
DIFFERENCE.

COMPLEMENT — gaHHbIR TMN reHepupyeT TOYKW, HEBUAMMbIE B OOAHOWN BbIGpaHHOW KOMaHae.

UNITE - korga gaHHas onuus npMMeHsieTcs K ABYM BbiOpaHHbIM KOMaH4am u co3gaeT Habop
TOYeK OaHHbIX, coaepXalunx BCe TOYKM B AaHHbIX KOMaHAax.

INTERSECT — gaHHbI TUN reHepupyeT Habop ToYek AaHHbIX C aHANOMMYHbIMU NOMOXEHUSIMU
B ABYX BblOpaHHbIX KOMaHaax.

DIFFERENCE — gaHHbI TUN ygansieT Bce TOYKM U3 NepBOW BbIOpAHHOM KOMaHAbl, KOTOpble
TaKkke BKMOYEHbl BO BTOPYHO BbIBpaHHYI0 KOMaHay.

Mpwn HaxxaTum Ha kHonKy Co3paTbh NOCne peaakTMpoBaHMs KOMaHObl OCYLLECTBISETCS BCTaBKa KOMaHAabl
COP/0OPER,BOOLEAN B okHe Pefnaktopa aHanorMyHo criefytoLiemy npuMmepy:

COPBOOELAN1=COP/OPER ,BOOLEAN,UNITE,SIZE=0

REF,COPOPER2,COPOPER3, ,
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lNMpunaccoBku obnaka To4ek
,D,J'Iﬂ MCnosmnb3oBaHUA AAHHbIX, COGpaHHbIX B obnake TOYeEK, HeO6X0,EI,I/IMO co3gaTb nNpunacoBKy obnakoB Touek

n gaHHbiXx CAD Kk Bawen mogenu getanm nunu Mexay obnakamu Toyek. 3To AenaeTcs ¢ NOMOLLbIO
Awnanorosoro okHa Cucrtema KoopAuHar.

OnucaHue pnanoroBoro okHa Cucrtema KoopAuUHaT

[ Pointcloud/CAD Alignment

D Al

Reference Pointdoud
oo - ahcorl -

Offsat Auto
0 | Compute

Point Pairs

/0

Refine Algnment

Total points: 200
Maximum iterations: 10
Manimum StaDewy: a

Maximum distance: i

Results

[ =]

Average deviation:

Maximuim deviation: 0

(=]

Stanaard oeviation:

Jluanozosoe okHo lpunacoska: 06a1ako moyek/CAD

UA - otobpaxaeT naeHTNOUKaLMOHHY METKY Ansl NPUMacoBKK.

Ccbinka - Bbibepute 6a30ByH0 TOUKY A4S CUCTEMbI KOOpAMHAT, 06bIYHO M3 camoin CAD mnnm 3agaHHoro COP.
O6nako To4eK - AaHHbIN CNMCOK NO3BONSAET BbiOpaTh 0651aK0 TOYEK AN UCMOMNb30BaHMS C NPUNACOBKOM.

CwmelueHue - onpeaenseT 3HadeHne cMmellenns ans mogeny CAD noBepxXHOCTU U 0GbIYHO UCMOSb3yeTcs C
AeTansiMu U3 nMcToBoro Metanna. o cyllecTBy, UCNONb30BaHMe 3Ha4YeHUs] CMELLEHNS NpyuaaeT Moaenu
CAD noBepXHOCTU TOSLLVHY, T.€. Bbl CMOXETe BbINOMHWUTL NPUNAcoBKy AaHHbIX o6Gnaka Touek K pasnnyHbIM
NMUEBLIM CTOPOHaM, KOTopble He nNpeacTasneHsl B Mogenu CAD noBepxHocTU. Hanpumep, ecnu umeetcs
mogenb CAD NoBepXHOCTM ONsl Bepxa AeTanu, HO Bbl XOTUTE BbIMOSHUTL NMPUMNACOBKY K COOTBETCTBYIOLLEN
HIDKHE NOBEPXHOCTU, MOXHO NPUMEHUTL 3HaYeHUe CMeLLEeHUS TONWUHBI AeTanu Ans NPpUnacoBKU AaHHbIX
CKaHMPOBaHUS K HUXKHEWN CTOpoHe. Mcnonb3ayinTe NonoXuTenbHoe 3HayeHue, ecrnin XoTUTe NpUMeHUTb
TONLLUMHY B TOM Xe HanpaBreHUn, YTO U HoOpMarbHbIA BEKTOP NOBEPXHOCTM; UCMONb3yiTe oTpuLaTensLHoe
3HauyeHue, ecnm XoTUTe NPUMEHUTb TOMLLMHY B HanpasBneHnu, MpoTUBOMONOXHOM HopMarnu NoBepxXHOCTH.
[aHHas onuusa OocTynHa ToNbKO Ans NpunacoBky obnaka Todek k CAD.
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ABTO - faHHasa obnacTb NO3BONSET aBTOMATUYECKM BbINONMHATL NpunacoBky CAD k o6naky Toyek ¢
MOMOLLbIO KHOMKU Bbluncnutb. [JaHHas onuust 4OCTYNHa TONbKO AN npunacoBku obnaka Tovek k CAD.

I'Iapbl ToueK - JaHHas obnacTb No3BonseT co3gaBaTb FPY6YIO npmnacoBky Ha OCHOBaHUU Bbl6paHHbIX TO4eK
n3 CAD, coOoTBETCTBYIOLLUNX Bbl6paHHbIM TOYKaM 13 obnaka Todek. Nocne Toro, kak Heobxoanmble napbl
Bbl6paHbI, Bbl MOXXeTe UCNOoJIb30BaTb KHOMKY Bbluncnntb 4ns BbINOSIHEHUS pr6017I npunacoBKu.

OnTUMM3aLmMs NPUNACOBKM - aHHas 0611acTb NO3BOSISIET BbINOMHATL ONTUMU3UPOBAHHYIO NMPUMACOBKY.
[lns npynacoBok mexay obnakamu Todek 4OCTyrNHa Tosbko onuus MakcumanbHoe paccTosiHue.

B 3aBuMcumMocCTM OT co3gaBaemMom npunacoBku, B obnactn OnTummnsaums npunacoBKM AnanoroBoro okHa
MOryT Haxo4uTbCd cneayroume 00BLEKThI:

Bcero Touek - faHHoe nose onpeaensieT KONMYeCcTBO CryYalHbIX TUMOBbLIX TOYEK, NCMONb3YeMbIX ANns
onTUMU3aLUuKn NpUNacoBkn. [laHHOE 3Ha4YeHMe OOIMKHO ObiTb HE MeHee 3. XOpOoLUMM 3Ha4YeHEM
apnsaeTcsa okosio 200 Tovek.

MakcuMym ntepaumit - B JaHHOM rosie onpeaenseTcs KonM4ecTBoO NOBTOPEHMIA NpoLecca ans
ONTUMM3aLMM NPUNACOBKM.

Bbluncnutb - ¢ NOMOLLLIO AAaHHOW KHOMKM HauYnHaeTcs npouecc onTuMmn3auunm npmunacoBKn.
|/|H,D,I/IKaT0p BbIMNOJIHEHUA B CTPOKE COCTOAHUA NMOKa3biBaeT NpoLueCcC BbINOJIHEHUA VITepaLI,I/Iﬁ
npunacoBKN.

MakcumanbHoe StdDev - makcumanbHoe StdDev - 3To MakcuManbHOe CTaHOapTHOE OTKITOHEHNE,
ncnonb3yemoe BO BPEMS BbIMOMTHEHUS aBTO-NpMNacoBku. Ecnu BBegeHHOe 3HayYeHne nNpesbileHO BO
BPEMS BbINOMTHEHWST KOMaHAbI, BbIBOAUTCA 3anpoc dhakyNbTaTMBHO BbibpaTh Napbl TOYEK Ha
CAD/O6nake Touek. INpu 3HaveHun -1 dpyHkuna MakcumaneHoe StdDev BbikntoyaeTcs.

MakcumanbHoOe paccTosiHue - onpeaenseT MakcumansHoe pacctosiiue ot CAD, Ha koTopoe PC-
DMIS BbInonHseT Nonck aencTeutenbHbIX Todek COP. Ecnu 3HavyeHne He BBeeHO, UCNOoNb3yeTcd
3HayeHwue no ymonyaHuio 0 (HOMb), N MakCUManbHOE PacCTOsiHUE CTAHOBUTCS MOSTOBUHOW PacCTOSHUS
pamku CAD.

P93yl1bTaTbl - DaHHas obnacTb coaepXxunT crnegyrLwimne aneMeHTbl:

MHdopmaumoHHble nons, nokasbisawwme CpegHee oTknoHeHne, MakcumanbHoOe OTKINOHEHUE U
CTtaHpapTHOE OTKITIOHeHUue obnaka ToYek No OTHoLeHMo K mogenu CAD.

FMCTorpamma - C MOMOLLbIO JAHHOW KHONMKM 6epch;1 cnyqa|7|Hb|e TUMOBbIE TOYKM U3 obnaka Touek,
npoeunpyrTCd Ha CAD, 1 3aTeM nokasblBalOTCA OTKITOHEHUS ANS 3TUX TOYEK B ANArIOroBOM OKHe
FMCTorpamma npunacoBKU obGnaka Touex.
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Pointcloud Alignment Histogram @
&7 Alignment Deviations = || [ ] 3
- s e r

Juanozosoe oKHO [ucmozpamma rnpunacoeKku murnoso20 0671a0Ka moyek

ManMLIa - AaHHaA KHOMKa 0T06pa>+<aeT ananoroBoe OKHO ManI/ILI,bI npunacoBKU o6naka Touek.
3aecb OTO6pa>KaIOTCFI YUCIoBbl€ 3HA4YEeHNA NpunacoBkK: MaTpuua CMeleHna n noBopoTa.

Py

-

Pointcloud Alignment Matrices @
Offset:
(-321.764409, 592.124520, 313.492524)
Fotation:

(0,451602, -0,473600, 0.756147)
{-0.809726, -0.573466, 0.124421)
{0.374098, -0.663461, -0.642465)

Juanozosoe okHO Mampuybl Npunacosku 0baaKka moyek

CospgaHue npunaccoBku obnako Touyek/CAD
[ns BbinonHeHus npunacosku Obnaka Tovek k CAD BbINOMHWTE criegytoLulee:

1. Yb6epgutech, YTo UMNopTupoBaHHasa mogenb CAD nmeetcs B ['paduyeckom okHe, a komaHga COP -
B MporpaMmMe nuamepeHus. [laHHble aneMeHTbl HeobxoauMbl Anst NpyunacoBku obnakos Tovek kK CAD.

2. Bbibepute onunto meHio BetaButb | O6nako Touek | Cuctema koopauHar. K gaHHomy
OManoroBoMy OKHy TakKe MOXHO nepentu, eBegsa komaHgy COPCADBF B KOMaHAHOM pexmme OKHa
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Pepaktopa mexay komaHgamm ALIGNMENT/START u ALIGNMENT/END. lNosaBuTcs aManorosoe
OKHO:

Pointcloud/CAD Alignment

Dz m
Reference Pointdoud

o - ah corL -

Offset Auto

Paint Pairs

o

Refine Algnment

Total points: 200
Maximum iterations: 10
Maximum StdDev: ]

Maximum distance: a

Results

Average deviation: 0
Maximum deviation: 0

Standard deviation: 0

| Create . 1 Cancel i

Juanozosoe okHo lpunacoska: 06saako moyek/CAD

MpumeyaHue: [Ins Nosy4eHUs NoNHOro ONMCaHMA ANAN0roBoro okHa Cuctema KoopguHaT cMm. Temy
"OnucaHne gnanorosoro okHa Cuctema koopauHat" B gokymeHTaumm PC-DMIS Laser.

3. B I'padmyeckoM OkHe NosiBUTCS BpeMeHHbIN BUa mogenn CAD 1 obnaka Touek B pexume
pasgeneHHoro akpaHa. [aHHbii Bug CAD MOXHO MCNONb30BaTb ANSA BU3yarbHOIO KOHTPONS
npovecca npunacoBku. Beibepnte 6a30Byt0 TOUKY M3 packpbiBatoLLerocs cnucka Cebirika, 06bI4HO
n3 camon mogenu CAD mnu 3agaHHoro COP npu ero Hanu4mn.

128



anI’IaCCOBKl/I obnaka Touek

L CAl View M Lbew View T Larnr Yire
Pexcum pasdesneHHO20 3KPaAHa ¢ usobpaxeHuem modenu CAD 8 sepxHeli yacmu u 06710Ka moyex - 8
HuxcHel yacmu

Ecnu B Bawen nporpamMmme naMepeHunsa nMeeTcd ©onee ogHoro obnaka ToYek, Bbl66p|/|Te obnako
TouYek 13 cnmcka OB6nako Touvek.

BbInosnHMTE NpYNacoBky:

e CHauvana Bocnonb3yntecb oonactbio Mapbl o6naka Touek/CAD ansi BbINONHeEHMS rpybon
NpunacoBKku, KOTopasi NpMoNn3nT obnako Tovek (ecnm oHO HegocTaTouHo 6nm3ko) k CAD
AN BbINOSTHEHUS AanbHenLWen onTMM1M3aunumn NpMnacoBkn Npyu HeobxogmMMocTu. [JaHHbIA TUn
NpUNacoBKN HEOOXOAMMO UCMONb30BaTh B Cyvasix, ecnv 06nako To4Yek He 3aBepLUEHO UK
COOEPXUT AaHHblE CKAHWMPOBAHWIA 3aXKMMHOIO NPMUCNOCOGneHns, cTona 1 Tak aanee.

(o} LU,eJ'IKHI/ITe No HY>XHOMY KOJNMM4YeCTBY TOYEK Ha obnake To4ek.

0 LenkHuTe no cooTBETCTBYOLUM KoopAuHaTaMm Ha mogenu CAD. i
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l'i""-:

™ cotvicw | B aper view |

Pa3zdeneHHblIl 3KpaH ¢ uzobpaxceHuemM 8biIbpaHHbIX 06/GKO08 MOoYeK U
coomeemcmayrousux moyek CAD

0 Yem bonblue Touek M3MepeHOo Ha pa3siMyHbIX obnacTsax mogenu u obnaka To4ek,
TEM TOYHEE 6yp,eT BbIMOJIHEHA NPUNacoBKa.

o LlenkHute BbluMcnuTb Ons co3gaHus rpyooi nprnacoBku.

3aTem Bocnonb3ynTech 0b6nactelo ONTMMMU3aLMA NPUNACOBKMU N0 Mepe BO3HWUKHOBEHMS
Heo6XoAMMOCTM ONTUMM3aLMM NPUNACOBKN, KOTopasa NPMBN3NT 06ako To4ek K Moaenu
CAD. [Insa BbINOMAHEHWSA NpaBUbHON ONTUMU3MPOBAHHOW NPMNAcoOBKN TOYKM obrnaka Touvek
OOIMKHBI HAXOAUTLCS JOCTaTOYHO 6nn3ko K Toukam CAD BO BpeMs BbINOSNIHEHWS HavanbHOM
rpybow npunacosku. L
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Mpumep epyboli npunacosKu, 0514 KOmopoli Heob6xo0UMO UCM0M6308aMb
onMUMU3AYUI0

0 BapanTte obLuee KONUYECTBO Cry4ariHblX BCNOMOraTernbHbIX TOYeK A1
NCNonb30BaHUA B KaXkgon utepauum B none Becero Toyek.

0 3apaiTe konuyecTBo UTepaummn B none Makcumym ntepaumi.

0 Onpegenute MakcMmanbHOE CTaHOApPTHOE OTKIOHEHWE A8 BbINOSIHEHWE aBTO-
NpuYNacoBKku Mexay Toukammu B obnake n mogensto CAD ¢ noMoLLbio nons
MakcumanbHoe StdDev. Nocne BbINOMTHEHUSs KOMaHAbI aBTO-MPUMACOBKN MOXHO
BbIOpaTh Napbl TOYEK ANs nofnyveHust bonee TOYHOM NPUNAcoBKKU, €Crv
CTaHgapTHOe OTKMoHeHne oTknoHeHmn COP/CAD 6onbLue MakcmanbHOro
3aaHHOro 3Ha4YeHus. 3Ha4yeHMeM No yMosn4yaHuo aensietcs -1, 4To o3Havaer
©eCKOHEeYHO AoMyCTUMOE CTaHOgAPTHOE OTKITOHEHNME.

o Onpeaennte makcumanbHOe paccTtosiime oo Todek oT CAD ans ucnonib3oBaHus B
nporpammax npunacoBku. 3HadeHune no ymonyanuto - 0. B atom cnyyae bypet
NCnonb3oBaTbCs BHYTPEHHEE MaKCMMaribHOe PacCTOsiHUE, OCHOBaHHOE Ha pa3mepe
obnaka ToYek.

o LU,eﬂKHVITe Bbluncnutb ana ontuMmmsagum nprnacoBKW.

e B npoTvBHOM cryyae, Bbl MOXeTe BOCMONb30BaTbCsl 06nacTbio ABTO-o6nacTb Anist
aBTOMaTUYECKOro Co34aHusl NpMnacoBku. [JaHHOW OMnuMet HY>XHO NONb30BaTbLCS TOMBKO B
TOM CInyyae, ecrim UMeeTcst YNCcToe 0bnako Tovek (6e3 MOCTOPOHHNX 3HAYEHWUIA) U NMOJTHOE
CKaHMPOBaHWE BHELLHWX NMLEBbIX CTOPOH AeTanu. Mpocto Haxmute Bbluncnutb. MNpu aTom
Takke OyaeT BbIMONHEHA ONTUMM3ALNS NMPUMNACOBKM NPU ee CO34aHuN.

Ecnun yactb obnaka He npunacoBbiBaeTcsl NpaBuiibHO ¢ CAD, MOXHO HaxkaTb KHOMKY OTMEHUTBb U
NOBTOPUTb BbIYUCIIEHME C NMOMOLLbIO 3TOrO XXe TUMa NPUNAcOBKN C AOMOMHUTENBHLIMU NapamMeTpamu;
TaKke MOXHO Nonpo6oBaTb APYryto NPUNacoBky.

I'IpM Hann4ymnm moaenm noBepxHoCTH, ﬂpeﬂ,CTaBﬂFllOLLl,eIZ aetanb U3 JIMCTOBOro Metanna, n
HeobxoaMMOoCTH npmnacoBkn K CMeLLEHHHbIM CTOPOHaM YKaXXute 3Ha4eHune CwmelleHue,
npencrasndouiee noCToAHHYO TONWKWHY aeTtann U3 IMCToBOro Metarnna.
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8. Bocnone3ynTtecb obnacteio PesynbTaTthl AN onpeaeneHnst Toro, HAaCKOMbKO XOpOLLO 06ako Touek
npunacoBaHo ¢ CAD. N3meHuTe 3HadyeHnss CmeleHue unn OnTMmMu3aums NnpMnacoBKuU a5
yny4LleHns NpunacoBkn Npu HeobxoanmocTu. Mpy BHECEHUN NBMEHEHNIA HEOOXOAMMO HaXaTb
KHOMNKY BbluMcnuTb Ansi co3gaHnsi NpyMnacoBkM C HOBbIMU 3HAYEHUSIMMA.

9. [Mocne Toro, kak nony4yeHa Heobxoaumasi npunacoska, Haxmute Cospgartb. PC-DMIS 3akpoeT
BPEMEHHbIN PEXUM Pa3feneHHOro aKkpaHa M NOMecTUT KOMaHgy COPCADBF B OkHO Pepaktopa. Cwm.
Temy "TekcT komanabl COPCADBFE B komaHOHOM pexume”.

MpumeyaHue: MNpn HEOHXOAMMOCTM MOXKHO HACTPOUTb 3anucb peecTpa CadGridSizeForPointcloudCadAutoAlignment
AN onpefeneHns PacCTOAHUA MeXAyY CETKOM TOUeK, MCMOo/Ib3yeMbiX AN MPUNACcOBKM 0baaKa Touek, K mogenn CAD.

TekcT B komaHaHoM pexxume COPCADBF

Komanga COPCADBF nossonsieT BbINOMHATL NpMnacoBKky 06nakoB Tovek ¢ AaHHbiMn CAD.

Hwxe npueeneH npumep parmeHTa koga anga npunacoskn COPCADBF:
Al =ALIGNMENT/START,RECALL:STARTUP,LIST=YES
COPCADBF/REFINE=n1,n2,n3,n4,n5, SHOWALLPARAMS=TOG1,
ROUGH ALIGNPAIR/
THEO/<x,y,z>,<i,j.k>,
MEAS/<x1,yl,z1>
REF,T0G2, ,

ALIGNMENT/END

nl npeacraBnseT obLuee YACNO BCNOMOraTenbHbIX TOYEK, UCMOSIb3YEMbIX NPY ONTUMU3ALNN.
N2 NpeacTaBnsieT MakcUMarbHOE KONMYECTBO UTEpaLWii.

N3 NpeacTaBnseT 3Ha4YeHNe CMeLLEHNS Ans NPUMEHEHMNS TONLLMHBI.

N4 npeactaBnsieT MakCMMaribHOE CTaHOAPTHOE OTKIOHEHME.

n5 NpefcTaBnseT MakCUMarbHOE paccTosHUE.

TOG1 nosBonsieT NokasbiBaTb UIN CKpbIBaTb NapamMeTphbl, NUCMOMb3yeMble A5 rpyOoi NpunacoBKy.
MoxeT 6bITb ycTaHoBNeHo Ha YES mnu NO.

ROUGH ALIGNPAIR/
THEO/X,Y,Z,i,]§,K,

MEAS/x1,yl,z1

Mapbl To4ek rpybor NpUnacoBku onpeaenstoTcs/BblbnpanTcs ¢ noMoLLbio 'paduyeckoro okHa.
3HauyeHus pssaoM ¢ THEO/ NpeacTaBnsatoT Touky Ha CAD. 3HayeHnsa psagoM ¢ MEAS/
NPeLcTaBNSAT COOTBETCTBYHIOLLYIO TOYKY HA obnake Toyek. [laHHble napbl UCNOSb3yHTCA Ans
onpegeneHus rpybown TpaHchopmauum mexgy CAD 1 obnakoM Touvek, koTopas No3BonuT
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anI’IaCCOBKl/I obnaka Touek

obnaky Toyek npubnmanTbca k CAD HacTomnbKo, 4Tobbl obecneynTs AanbHenLwyo
ONTUMU3ALUIO NPUNACOBKMN.

TOG2 nossonsieT BblbpaTb 06/1aK0 TOYEK AN UCMOSb30BaHNsA C NPUMNAaCOBKOM.

Co3paHue cucteMbl KOOpPAMHAT MeXAy obnakamu Touek

®yHKUMS NpMNacoBKM Mexay obrakamm ToueK NMo3BoNsEeT BbINOMHUTL MPUNAcoBKY MeXay ABYMsl obrakamu
TOYEK, NMOMYyYEeHHbIMU B ABYX Pa3fUYHbIX NepeceKaoLmxcs Apyr ¢ APYroM cuctemax koopauHat. TUNMYHbIM
NpUMepoM SIBMSIETCS ABa CKAaHUMPOBaHMWS C ABYMsi KOMaHAaMun obnaka Touek, NpeacTaenstowme obnactu
AeTanu, CKaHUPOBaHNe KOTOPbIX HE MOXKET ObiTb BbINOMHEHO B OAHOW OpUEHTaLMK deTanu.

I'Ipvlnacoska BbIMONMHAETCA B ABa 3Tana:

e CospaeTca rpybas npunacoBka, Npu KOTOPOK BbIOMpaloTCsl napbl ToYek B 06nacTy nepeceveHus
OByx obnakos

o BbinonHsietcs onTuMmn3auma npmnacoBku, BO BpeMA KOTOpOIZ nporpamMmma nbitaeTca MakCumalbHO
npnbnuantb BTopoe obnako Kk 6azoBomMy obnaky.

[ns cosnaHus npunacoBKN Mexay obnakamMu ToYeK BbIMONHUTE cneaywulee:

1. Y6eauTecb B Hanuuum OByX unu 6onee komaHg COP B nporpamme U3MepeHusi, UICMosib3yeMon Anst
npunacoBku. [JaHHble anemMeHTbl Heo6xoAMMbI 1St IPUNACcoBKM ABYX OBMIAKoB TOYEK.

2. Bbibepute onuno meHio BetaButb | O6nako Touek | Cuctema koopauHar. K gaHHomy
OManoroBoMy OKHY Takke MOXHO nepentn, BBeas komaHgy COPCOPBF B kOMaHOHOM pexume OKHa
Pepaktopa mexay komaHgamm ALIGNMENT/START u ALIGNMENT/END. lNosasuTcs aManorosoe

OKHO:
Pointcloud/Pointcloud Alignment
Dz A3
Reference Pointdoud
4 COP1 - i COP2 -
Offset Auto
Paint Pairs
/0
Refine Algnment
| Compule |
Maximum distance: ]
Results
Awerage deviation: a
Maximum deviation: 0
Standard deviation: a
i Create | [ cancal
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Juanozosoe okHO /'Ipunacoeka Memdy 0b61a0KAMU moYeKk

Mpumeyanue: s Noay4yeHUs NOAHOrO ONUCAHUA AMANOrOBOro OkHa CUcTema KOOpPAMHAT CM. TeMy
"OnucaHne aManoroBoro okHa Cuctema KoopanHaT" B 4oKymeHTauum PC-DMIS Laser.

3. B I'padmyeckom okHe NOSBUTCA BPEMEHHbIN BUA ABYX 06NakoB TOYEK B PpeXUMe pasaernieHHOro
aKpaHa. [JaHHbI BUA MOXHO MCMONb30BaTh Ans BU3yanbHOro KOHTPOSSA npoLuecca NpunacoBKy.
Bei6epuTe nepeoe COP B kauecTBe 6a30BOM TOUKM U3 pacKpbiBatoLLlerocsi cnucka Ceblinka.

-~

Bu0 8 pexcume pasdesneHHO20 IKPAHA, NOKa3blearowuli npunacosky mexdy ob6aaKamu movek
4. BbInonHuTe NpMnacoBky:

e CHayvana Bocnonb3ynTtecb obnacTbto [Napbl ToYek Anst BbINONHEHUsI rpyOoi NpynacoBky,
KOTopas 4OCTaTouHO NpMbnun3nT obnaka Tovek apyr k Apyry. aHHbln war obsasareneH.

0 LUenkHuTe no Hy)kKHOMyY KONMYECTBY TOYEK Ha KaxkaoM obriake Tovek. Heobxoammo
BblbpaTh He MeHee Tpex nap TOJIbKO Ha obnactu nepecedeHnst AByx ob6riakoe. L
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MpunaccoBkM ob61aKa ToYeK

Buo pasdeneHHO20 3KpaHA, MNokasblearouuli obaaka movyek COP1 u COP2

0 Yem Borblue ToYek M3MepeHo B 06nacTsax nepeceveHnss 06nakoB To4eK, TEM TOYHee
OyaeT BbinonHeHa npunacoska. LenkHute Belumenutb onsa cosgaxus rpyoon
NpMNacoBKu.

3aTtem Bocnonb3ynTech obnactblo OnTMmMsauus NPUNacoBKU MO Mepe BO3HNKHOBEHNS
Heo6XoAMMOCTM ONTUMM3ALMM NPUNACOBKN, KOTOpas NPMONU3NT obnaka Touek ApYr K Opyry.
[nsi BbINONHEHUSI NPaBUITbHOM ONTUMU3VUPOBAHHON MPUMNACOBKM ABa 0bnaka ToYeK AOMKHbI
HaxoauTbCsl 4OCTAaTOYHO GrN3KO APYr K APYry BO BPEMS BbINOMHEHUS HAYanbHOWM rpy6oi

npunacoBKU. 0

Mpumep 2pyboli npunacosku mexcdy 0baaKkamu mo4ek, 017 Komopoli HeobxodUMO UCMo16308aMb

onmumusayuro
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0 OnpepgenuTte MakcMMarbHOE pacCcTosHUME Mexay Tovkamu B AByX obnakax Toyek ¢
nomMoupsto nonst MakcumanbHoe pacctosiHue. 3Ha4YeHUeM No yMonyaHuio
aBnsetca 0 (Honb). Ecnu ncnonb3yetcsa 3HayeHue no ymonyaHuto, PC-DMIS 6yaet
ncnonb3oBaTb BHYTPEHHEE 3HaYEHNe MO YMONYaHUI0, OTHOCSLLEEeCs K pasMmepam
obnakoB TOYek.

(o} U.leﬂKHl/ITe Bbluncnutb ana ontuMmmsagum npunacoBKW.

5. Ecnu yacTb ogHoro obnaka He NpvnacoBbIBAETCS MPABUIIBHO C APYIMM, MOXHO HaXaTb KHOMKY
OTMEHUTb 1 NOBTOPUTbL BbIYMCIIEHNE C MOMOLLbIO 3TOTO Xe TUMa NPUNacoBKX C AOMNOMHUTENBbHBIMM
napameTpamu; Takke MOXHO nonpoboBaTh APYryko NpUNacoBky.

6. [Nocne TOro, kak nonyyeHa Heobxoaumas npunacoska, HaxMmute CospgaTtb. PC-DMIS 3akpoeT
BPEMEHHbIN PeXUM pasfeneHHoro akpaHa 1 NoMecTuT KomaHay COPCOPBF B OKHO Pepaktopa. Ans
nony4yeHns aonosiHMTensHon nHgpopmaumm o komange COPCOPBF cm. Temy "Tekct COPCOPBF B
KOMaHOHOM pexunme" B gokymeHTaumm PC-DMIS Laser.

TekcT B KomaHaHoOM pexume COPCOPBF

KomaHga COPCOPBF no3BonsieT BbINOHATL NPUNacoBKy 6a30BbiX 00/1akoB TOYEK CO BTOPbIM 0651akom
TOYeK.

Hwxe npueegeH npumep dparmeHTa koga ans npunacoskn COPCOPBF:
A1l =ALIGNMENT/START,RECALL:STARTUP,LIST=YES
COPCOPBF/REFINE, SHOWALLPARAMS=TOG1,
ROUGH ALIGNPAIR/
THEO/<x,y,z>,<i,j,k>,
MEAS/<x1,yl,z1>
REF,T0G2,T0G3, ,

ALIGNMENT/END

TOG1 nosBonsieT NokasbiBaTb UN CKPbIBaTb NapamMeTphbl, UCMONb3yemMble AN rpyOo NpunacoBKy.
MoxeT 6bITb ycTaHoBNeHo Ha YES mnu NO.

ROUGH ALIGNPAIR/
THEO/X,y,Z,1,]j .k,

MEAS/x1,y1,z1

Mapbl To4ek rpybor NpunacoBku onpeaensaoTcs/BblIbnpaTca ¢ nomoLLbio padmyeckoro okHa.
3Ha4veHus psgom ¢ THEO/ NPeACcTaBnsoT ToUKy Ans 6azoBoro COP. 3HayeHus psigoM ¢ MEAS/
NPeLCcTaBNSAT COOTBETCTBYHOLLYIO TOYKY HA BTOPOM 06rake Tovek. [laHHble napbl
ncnonb3ylTcsa Ans onpepeneHns rpybor TpaHcgopmaumm mexagy 6asobiM COP 1 BTOpbIM

COP, koTopasi N03BoNUT obrakam TouYek NpUOM3NTLCS APYT K APYry HACTOMNbKO, YTOObI
obecneunTb AanbHeMLWy ONTUMU3aLMI0 NPUNACOBKU.

TOG2 onpegensieT 6asosoe COP, ncnonb3yemoe A5si NpunacoBku ko BTopomy COP.

TOG3 onpegensieT BTopoe COP, ucnonb3dyemoe A1s npunacoBku k 6azosomy COP.
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Cepsep TCP/IP o61aKa ToueK

CepBep TCP/IP obnaka To4ek

PC-DMIS moxeT oTnpaBnsaTh AaHHble obnaka Todek B NporpaMMbl CTOPOHHUX pa3paboTymKos,
N3roToBreHHble No TpeboBaHuio nonb3oBaTtens. [Ang atoro ncnonb3yetcs npotokon ceasm TCP/IP. Ons
YCTaHOBMNEHNS COeAVHEHNS BaLle NPUNOXeHUe JOMKHO MMETb BO3MOXHOCTbL 3arpy3ku daina guHaMmmyeckm
noaknodaemon 6ubnuotekm (dil) ¢ umeHem PcDmisPointCloudClientDIl.dll. Bbl moxeTe 3anpocutb 3TOT
davin y Cnyx6bl nogaepxkn Hexagon Metrology.

Mocne 3arpysku npunoxeHvem daina dil wenkH1Te No ogHo U3 AaHHbIX MKOHOK cepBepa obraka TouYek
TCP/IP, umetonxcsa Ha naHenu MHCTpyMeHToB OGnako To4ek, NSl yCTaHOBINEeHWs COeANHEHWS:

&

[ == ]
TCP/IP coeanHeHune cepBepa obriaka TOYEK C JIOKallbHOW KOnuen - yCTaHaBNMBAET COeaUHEHUNE C
KNMEHTOM, OTNPaBnseT AaHHble oOnaka TOYEK KIMEHTY HanpsiMyto, a Nnocre 3aBepLUeHns
CKaHMPOBaHMS AaHHble obnaka Touek ocmaromcsi 8Hympu NPorpaMmMbl U3MeEPEHNSI.

il

KHonka TCP/IP coeauHeHune cepBepa obriaka To4YekK ¢ JiokaribHOW Konuen - yctaHaBnmeBaeT
COeQVHEHME C KNMEHTOM, OTNPaBNAET JaHHble 06naka ToYekK KIMEHTY HanpsiMyto, a nocrne
3aBepLUEHNS CKaHUPOBaHWA AaHHble obriaka Touek ydasnssomcs u3 NporpaMMbl USMEPEHNS.
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N3BneyeHne aBT03/1eMEHTOB U3 06/1aKOB ToYEK

N3BneyeHne aBTO3N1eMEHTOB U3 O0OMakoB TOYeK

J'Ia3epr|e aBTO3J1IEMEHTbl MOTyT ObITb M3BMEYEHbI U3 OaHHbIX CKaHnpoBaHUA obnaka To4ek. Nocne
HaCTpOI7IKM BCeX aBTO3JIEMEHTOB, 3TO NMO3BOJINT NMPOCTO BbINOJTHUTL CKAHMPOBaAaHUE NporpamMmmbl aetanu n
MHd)OpMaLI,I/IFl 00 aBTO3NEMEHTE 6y,1:|,eT n3erie4eHa n3 CKaHMpoBaHUA. B03MOXXHO BKNIOYEHNE N U3BIIEYEHNE
13 obnaka To4YeK HECKOMNbKMX aBTO3MIEMEHTOB.

[lns1 BbINONTHEHNA M3BMEYEHNS] aBTOINIEMEHTOB U3 PYYHOro CKaHMpPOBaHUA O3HAKOMbTECbH CO CleayrLwnmMn
TEMaMU:

e OnpeaeneHve NasepHOro aBTO3IEMEHTA NPY NOMOLLIM LLleNyYKa No 06naKky Touek

. BblNnofiHeEHWE aBTO3MNEMEHTOB, N3BNEYEHHbIX U3 CKAHUPOBaHWS

. BblpaBHMBaHWE M3MEPEHHbLIX aBTOo3neMeHToB No CAD

CmM. "TlaHenb MHCTpyMeHToB J1asepHbin LWyn: Bkagka MasneyeHue anemeHTa".

OnpepeneHne nNa3epHOro aBTo3J5IeMeHTa Npu NOMOLLM Len4vKa no
obnaky To4yek

YacTto nonb3oBaTtenu onpeaensoT aBToanemMeHThl wenykom no CAD. B cny4vae otcyTtctBruss CAD BO3MOXHO
BbINOSIHEHNE CKAHNPOBaHMA AeTanu ¢ NocrneayoLwmM WeNYKoM No OTAENbHLIM TOYKaM obraka Tovek ansi
onpeneneHus aBTo-afIeMeHTa; 3rieMeHT obnaka To4eK TakkKe MOXHO BblAENUTb C NMOMOLLIbH MbILLIN.

[ns onpeaeneHvs aBToanemMeHTa Ha OCHOBaHMK Tovek obnaka Toyek:
1. BbInonHuTe ckaHMpOBaHWE NOBEPXHOCTM AeTanu, B KOTOPOM CyLLecTBYeT TpebyeMbl aBTO3NEMEHT.

2. UWenkHute no TpebyeMomMy anemMeHTy Ha naHenv ABTOaneMeHT B noaMeHio BctaBka | dnemeHrT |
AsBTo. [pUn 3TOM BYAET OTKPLITO ANaNoroBoe OKHO ABTO3NI€MEHT.

3. Bulbepute ToUYkM N3 obnaka Touek, Hanbonee NpaBUIbLHO ONpeaensaLe HOMUHANbHOE NOMOXeHNEe
3rIEMEHTAa, UIn nepeTaLlmTe OKHO HENOCPEACTBEHHO Ha 06nako Tovek ans Toro, 4tobbl PC-DMIS
N3BriEKna afeMeHT U3 ToYeK, HaxoasaLWwmxca BHyTpU 3Toro okHa. PC-DMIS onpegenut ABTO-af1IEMEHT
B COOTBETCTBMM C BaLLMM BbIGOPOM.

OnpeaeneHue aNeMeHTOB C NOMOLLbIO Bbl60pa TOYeK

B cnep,yrou.l,elz Tabnuue nokasaHo KONMYECTBO TOYEK, Tpe6yeMbIX anga onpeaeneHna pacnonoxXeHund
aBTOJ3JNIEMEHTa.

dnemeHT TouKku ana Bbibopa

Touka BbibepuTe 04HY TOUKY B Tpebyemom mecTe B pamKax ob6a1actu

NoOBepXH. M3MepAEMO MOBEPXHOCTU

Touka pebpa BbibepuTe 04HY TOUKY B Tpebyemom mecTe BLO/b M3mepsemoro pebpa

MnockocTtb BbibepuTe He MeHee Tpex ToUeK, Hauay4lwmnm obpasom onpesenstoLmx
HOMMHa/bHOE NoNoXKeHWe Tpebyemoi NAOCKOCTH.
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OKpYKHOCTb BbibepuTte He MeHee Tpex TOYEeK BOKPYT NnepumeTpa nsmepsemon
OKPYKHOCTH.

Kpyra. aveiika BbibepuTe TpY TOYKM BAONbL O4HOM U3 Ayr Nasa, 3aTem BblbepuTe eLe
TPW TOYKM BAOAb APYTOW AYTW.

Mpamoyr. BeeauTe HOMUHaNbHYIO LLIMPUHY Nasa B ANaNOrOBOM OKHe

Ayeika ABTO3/1€MeHT. Bbibepute gse TOUKM BAONb ANMHHOW CTOPOHbI Nasa.
BbibepuTe 04HY TOUKY Ha KOPOTKOWM CTOPOHE Nasa. BbibepuTe ogHy
TOYKY Ha Apyrow A/ IMHHOM CTOPOHe Nasa. B KoHLe KOHLOB, BbibepuTe
O4HY TOUKY Ha KOPOTKOM CTOPOHE Nasa.

Ycryn v 3a3op BbibepuTe TOUKY Ha KaXK4oi CTOpOHe 3a30pa.

Unnunpp BbibepuTe TpM TOUKKM A8 KaXKAOWN U3 BYX OKPYKHOCTEN,
onpeaenatowmx npeaenbl Gopmbl U AAUHBI LUANHAPA.

Cdepa BbibepunTe He MeHee NATU TOUEK BOKPYr NOBEPXHOCTU N3MepsAeMOoi
coepsl.

OnpeaeneHne 3NeMeHTOB C MOMOLLbIO MbILIK

Bo BpeMs pexnma obyyeHus Bbl MOXETE NnepeTacknBaTb OKHO BOKPYT HY>XHOrO BaMm afieMeHTa B obnake
TOYEK ANS U3BMEYEHUS NOAAEPKNBAEMbIX aBTO-3/IEMEHTOB C NOMOLLbIO BbIOPAHHBLIX TOYEK AaHHbIX.

[aHHas d)yHKLl,MFl nmMmeet cnenywuine orpaHn4eHnA:

e PC-DMIS paccunTbIBaeT TONbKO BEKTOP noBepxHOCcTU. MoxeT notpeboBaTbCcs 3a4aTh YrrioBom
BEKTOP BPYYHYIO, KaK B Crlydae C 3N1eMeHTOM MHOrorpaHHuKa.

o Ecnu ouepyeHHOE MbILLBLIO OKHO BKIHOYaET TOYKN Ha pasnnUyHom rrnybuHe no ocu Z, 3To MOXeT
NMPUBECTU K NIOXOMY U3BNEYEHUIO dIeMeHTa. OTOro MOXHO n3bexatb, NMMbo orpaHNYnB AaHHbIE,
nmbo c nomousbio COP/OPER,SELECT ans ussnedyeHms aTnx Todek 4o TOro, kKak oHu 6yayT
oYepUeHbl MbILLbIO.
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N3BneyeHne aBT03/1eMEeHTOB U3 06/1aKOB ToUEK

Mpumep co30aHUA 31€MEHMA OKPYHCHOCMU C MOMOWbIO MblUWU

[aHHag onuus pa60TaeT CO crnegywwnmm nogaep>xxmsaemMbiMn arnemMeHTammn:

Touka noBepxH.
MnockocTb
OKpyXHOCTb
Kpyrn. s4veika
Mpamoyr. auyerika
Cdepa

MNonuron

[ns Bcex opyrnx aBTo-3/1IeMEHTOB HEOOXOAMMO UCMOfb30BaTh MeTo Bbibopa TOYEK.

BbinonHeHne aBTO351eMEHTOB, U3BJIeYEHHbIX U3 CKaHnpoBaHus

I'IpM BbINOJIHEHNN PYYHOIo CKaHMpPOBaHUA, U3 KOTOPOTro 6yﬂ,yT N3BreYeHbl aBTO-3N1eMEHTbI, HE0OX0ANMO
BbINOJNTHUTbL Cneayroulee:

1.

BbinonHWTe ckaHnMpoBaHve aBTO-3N1EMEHTOB B MporpamMme namepeHus B nobom nopsake. laHHas
onepaumsa MoXeT ObITb BbINOMHEHa 3a OAMH UMW HECKOMbBKO NPOX0oAoB. [ocne nepsoro npoxoaa,
ecrnun Toukn obnaka Tovek CkaHMpoBaHMS BbiNV N3MeHeHbl ANs 3neMeHTa, 6yaeT BbINOMHEeH
MOBTOPHbLIV pacyeT N3MEPEHHbIX 3HaYEHWI anemMeHTa.

Ecnu Bce aBTO-aneMeHTbIl, CBA3aHHbIE CO CKaHnpoBaHMeM, Oblnn pas3pelleHbl ycrnewHo, KomMaHaa B
OKHE pefakTopa 6yp,eT BblaeneHa >xesimbiM LUBETOM.

Ecnn aBTO-311€MeHTbI bbinu npaBuIibHO pa3pelleHbl 1 B OTHETE HE ObINo OWKMOOK, KOMaHaa B OKHe
penakTopa 6yp,eT BblaeneHa 3eJieHbIM LBETOM.

Mpy oTGope AONOMHUTENbHBLIX AAHHbIX CKAHMPOBAaHWSA A5 YXKe pa3peLleHHOro arneMeHTa
N3MepeHHble 3HauYeHn anemMeHTa 6yayT 0GHOBMNEHbI C MCMOMNb30BaHWEM HOBOIO pPeLLEHMSI.

[Nocne Toro, Kak BCe BKMOYEHHbIE aBTO-3/1IEMEHThI 6y,D,yT pa3peLllieHbl, MOXXHO Bbl6paTb nnbo onuuo
npoaonKeHna CKaHMpoBaHUA C LESbO JanbHenwero yny4dweHuna pe3yrnbTaTtoB UamMepeHud, nnéo

HaXaTb Ha KHOMKY CKaHMpOBaHMe rotoeo B ANanoroBom okHe BbinonHeHune. MoxHo Takke
3aBepPLLUNTb CKaHMpOBaHME, HaXXaB Ha KHOMKY oTOBO Ha pyKe.

Mpumeyanue: KHonka CKaHUMpOBaHMe roToBo He byaeT A4OCTyMHa A0 TeX Nop, MOKa He ByayT ycnewHo n3mepeHbl Bce

BK/IlOYEHHbIE€ aBTO-3/1EMEHTbI.

CM. "Mcnonb3oBaHue 0651akoB ToYek”.

BbipaBHUBaHUe namMepeHHbIX aBToaneMmeHToB no CAD
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OnuncaHHbIN 30ecb NpoLecc AOCTYNEH NULb NPY N3MEPEHNN ANEMEHTOB C UCNOSNb30BaHUEM PYYHOIO
nasepHoro Lyna (Ha nopTaTtMBHOW pyke) ¢ uMnopTupyembiMm CAD aaHHbIMU. 3TO NO3BONSIET OCYLLUECTBUTD
BbIOOP ghakmuyecKux NU3MEPEHHbLIX 3NIEMEHTOB U3 06naka To4ek, COOTBETCTBYOLLMX BbIOpaHHbLIM
HOMUHarbHbIM 3anemeHTam ns CAD.

Ons BblpaBHMBAHUA U3MEPEHHbIX aBTO3/1IEMEHTOB Mo HoMnHanam CAD:

1.

2.

BoinonHute umnopt CAD gaHHbIX.

OTkpoliTe Ananorosoe okHO ABTO3MeMEHT A1 SreMeHTa, KOTOpbIi OyAeT BKMOUYEH B pyYHYIO
CUCTEMY KOOPAMHAT.

BbiGepnTe HOMMHaNIbHOE MECTOMONOXEHNE 3NEMEHTA, LLENKHYB Mo noBepxHocTn CAD psagom ¢
TpebyembIM 31EMEHTOM.

M3meHnTe nobble HeobXxoaMMble NnapamMeTpbl aBTO3MNEMeHTa U WwenkHute Co3partb. ABTO-3M1EMEHT
nobasneH B nporpamMmmy M3MepeHust.

nOBTOpI/ITe warun 2-4 ons Kakaoro aBToO3/1EMEHTa, KOTOprVI 6y/:|,eT BKIMHOYEH B CUCTEMY KOoOpAUHAT.

MpumeuaHue: PC-DMIS aBTomaTuyecku gobaBnsaeT HoBoe 06/1aK0o TOUYEK U3BNEYEHUA NOC/IE TOTO, KaK byaeT
HayaTo co3daHune HOBOro aBTo3/1IeMeHTa Jlasep. ABTO3/1eMEHTbI Py4HOM CUCTEMbI KOOPAMHAT MOTYT HbITh
BKJIHOYEHbI B OAHO M TO e 06/1aKo ToueK. O61aK0o TOYEK, U3 KOTOPOTO OCYLLLECTB/IAETCA U3BIEYEHNE
aBTo3/ieMeHTa Jlasep, 6yaeT ykasaHo B "[aHeIb MHCTPYMEHTOB J1a3epHbIl Lyn: BKAagKka CBolcTBa

CKaHMpoBaHuA siazepom".

BbinonHute nporpammy namepenus. PC-DMIS BbIBOAWT 3anpoc Ha CKaHNMPOBaHME aBTO3NIEMEHTOB
Nasep kak YacTn cncTembl KOOpAMHAT NOPTATUBHOIO Nasepa.

BbInonHuTe ckaHMpoBaHWe AeTanu AN BKIYEeHUs: aBTO3NEMEHTOB A pyYHON CUCTEMbI
KoopauHar.

Haxmunte Ha KHOTMKY FoTtoBO Ha PYyKe nocrie 3aBepLueHnsa naMepeHnd anemMmeHTa. [ns agekBaTHOro
onpeneneHnd Kaxgoro afieMeHTa MoXXeT FIOTpe6OBaTbCFI ©onee ogHoro CKaHnpoBaHUA.

PC-DMIS BbIBOAUT 3anpoc 0 He06X0ANMOCTM 3a4aThb NEPBbIN ANEMEHT PYYHON CUCTEMbI KOOPAUHAT.
Cnegynte MHCTPYKUMSAM, yKa3aHHbIM B AMANOrOBOM OKHE M Ha NMaHenn COCTOSIHMS, Nocne Yero
HaxMuTe Ha kHonKy OK. B koHLe Bbibopa oTobpaxkaeTcsa npeaBapuTenbHasi popma aBTOSNIEMEHTA.

10. MosTopuTe LLar 9 Ansa kakgoro U3 arieMeHTOB PYy4YHOIN CUCTEMbI KoopaMHaT.

MpumeyaHue: [1na pacyeta agtoasiemeHTa Jlazep PC-DMIS ncnonb3yet HommHanbHble 3HavYeHuA n3 CAD u
baKTUYecKMe 3HaYeHUA U3 U3MEePEHHOro 061aKa ToYek.

11. Bbibepute anemeHT MeHio BectaBka | Cuctema kKoopguHat | HoBas (Ctrl+Alt+A) ans toro, 4to6bl

OTKPbITb AnarnoroBoe OKHO YTUnuTbl cuctembl KoopAuHart.

12. BbibepuTe 3neMeHTbI CUCTEMbI KOOPAMHAT U3 OKHA CrucKa U LwenkHuTe ABTOBbipaBHUBaHue. PC-

142

DMIS ocyLecTBnsieT BbipaBHNBaHWeE 3afaHHbIX 31EMEHTOB M3 oGnaka TOYeK C UCNoNb30BaHNeM
COOTBETCTBYIOLMX HOMUHaNoB CAD. MprnacoBka Na3epa BpyYHYHO BbINOIHEHA.




Co3paHne aBTO3/1eMEHTOB C UCMONb30BaHUEM 1a3€epHOro wyna

CO3.anVIe dBTOJ3JIeMEeHTOB C UCnoJjib3oBaHUeM Jia3epHoro
wyna
PC-DMIS Laser no3BonsieT co3gaBaTb psf aBTO3NIEMEHTOB ANS BaLLEro fnasepHoro wyna. Cioga BxogaT:

e Toyka NOBEPXHOCTM Jlasep a

e Touyka pebpa nasepa

. [nockocTb nasepa

e  OKpyXHOCTb Nlasepa

e HAyerika nasep a

e YcTyn 1 3a30p nasepa

e JlaszepHbli MHOMOYronbHMK

e JlazepHbIn LUNMHAP

e Jla3zepHbIN KOHYC

o JlasepHas cdepa

:’g B faHHOW Teme paccMaTpUBAOTCA INLLb 31eMEHTbI, UCMoAb3yeMmble Npu paboTe fasepHoro wyna. Ana
noay4YyeHus nogpobHoi nHbopmaumm 0b aBTo-31eMeHTax cM. pasgen "Co3gaHue aBTo-3/1eEMEHTOB" B OCHOBHOW
OOoKymeHTauum PC-DMIS.

Ucnonb3oBaHue bbicTpbix aniemeHToB B PC-DMIS Laser

[nsa vcnonb3oBaHMsa OYHKUMOHANBHON BO3MOXHOCTUN BICTPbI 3neMeHT HeobXxoanumMo NPUMEHNTbL NpaBunia
npu NepeKniYeHnm Mexay onpeaeneHHbIMy1 TUnamMmu afemMeHToB, UMeoLLUX onuuu BHyTpeHHWn/BHeLLHWA
(Hanpumep, OkpyxHOCTb Nnasepa, Kpyrneliin na3 nasepa, lNpsmoyroneHbIn Na3 nasepa, UnnnuHap nasepa,
KoHyc nasepa n Cepa nasepa).

MpumeyaHme: 3To He UCMONb3YETCA AR S/IEMEHTOB YCTyMna M 3a30pa, T.K. GYHKLMA HaBEAEHMA MbllUX HEAOCTYMNHA AR

AaHHOro TUna a/IeMeHTa.

Tak kak onuus BHyTpeHHun BkntodaeT LEAST_SQR 1 MAX_INSC, a onuus BHewHuin - LEAST_SQR 1
MIN_CIRCSC, npumeHsa0TCA criegyouime npasuna:

e [pu coBnageHun onunn BHyTpeHHU/BHeLwHWA, BbIOpaHHON B AMarnore B Ka4ecTBe onuun rno
yMoI4aHuto, ¢ MHcpopmaumen BHyTpeHHUI/BHeLLHWIA, nonyyaemon ¢ 6bicTpon Beibopkn CAD,
anropuTM NPUNAcoBKK MO YMOJTYaHUIO COXPaHSAETCHA B CO34aHHOM 3JIEMEHTE.

o [lpu HecoBnageHun onumn BHyTpeHHWIW/BHELLHMIA, BbIOpaHHOW B Anarnore B Ka4ecTBe Onuum no
yMoOMnyaHuto, ¢ MHcpopmMauuen BHyTpeHHU/BHelwHui, nonyyaemon ¢ 6bicTpon Beibopku CAD,
anropuTM NPUNacoBKM NO YMOSYaHMIO COXPaHAETCHA B CO34aHHOM 3fieMeHTe TOMNbKO B TOM Crny4yae,
ecnn LEAST _SQR 6binia ycTaHOBIEHA Kak Onuus No ymon4yaHuio. Bo Bcex agpyrmux cnyyasx
CO3[aHHbIN 3M1eMEHT OyaeT nmeTb MHGopmaunto BHyTpeHHUA/BHelwH1n, nonyvaemyto ¢ CAD, n
anroputm npunacosku ¢ onuuen LEAST_SQR.
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Hanpumep, ecnun ycTaHOBUTb ONUMio BHELLHAS OKPY>KHOCTb MO YMOSYaHWIO, a anropuTMoM NPUNacoBku
caenatb MIN_CIRCSC c nocneaytoLmm 6bICTpbIM BoIOOPOM BHYTPEHHEW OKPYXXHOCTU, B pe3ynbTraTe
nonyyntca BHYTpeHHsIst OKpY>XHOCTb ¢ onumen LEAST_SQR.

[na nonyyeHnst ONONHUTENBHOM MHAOPMaUmn No beicTpbiM anemeHTa cMm. Temy "CosgaHne ObICTpbIX
3M1eMEHTOB HaBeAEHUEM Kypcopa Mbiwn Ha anemeHTbl CAD" B pasaene "Cnocobbl 6bICTpOro co3gaHus
aBTO-3nemMeHToB" fokymeHTaumm PC-DMIS Core.

O6bwume onuumn guanorosoro okHa ABtoanemeHT B PC-DMIS Laser

B PC-DMIS Laser gnanorosoe okHo ABTO-3f1IeMeHT Ucrnosb3yetcs BMecTe ¢ NaHenbo MHCTPYMEHTOB
LWyn ona cosgaHmsa NonHon kKoMaHabl aBTo-arneMeHTa nasepa. [ins pefakTnpoBaHUsa aBTo-anemMeHTa
BO3MOXXHO MCMONb30BaHMEe OKHAa pefakTtopa U U3MeHeHne B HeM KOMaHbl MO0 N3MeHeHre napameTpoB B
OnanoroBoMm okHe ABTO-3neMeHT v Ha MaHenn nHctpymeHToB Lyn. [1na nonyyeHns 6onee nogpobHon
NMHGOpPMaLUKM O NaHenn NHCTPYMEHTOoB cM. "/cnonb3oBaHune naHenu MHCTpymenTos Llyn Laser:".

CnegytoLume onumm uanoroBoro okHa ABTO-3a1eMeHT SBSTCA obwmumMmn ans nogaepXMBaemblx TUMOB
aBTO-3N1eMeHTOB Laser 1 kpaTko onucaHbl Ans kaxaon 13 obnacrer guanoroBoro okHa.

e (O6nacTtb CBoNcTBa anemeHTa

e QO6nacTtb [1lapameTpbl UI3SMepeHus

e QObnacTb PaclunpeHHble onuum namepeHms

e KomaHOHblE KHOMKU

[nsa nonyyeHuns JononHUTENbHON MHdopmaumm cM. Temy "ObLLme onummn AnanoroBoro okHa ABTO-31EMEHT '
B OCHOBHOM AokymeHTauun PC-DMIS.

Onuuu, ncnoJibdyemble Ona onpenersieHHbIX aBTO3J1IEMEHTOB, ONUCLIBAOTCA B UX COOTBETCTBYHOLLINX
pasgenax.

O6nactb CBoMcTBa 3neMeHTa

UeHTp XYZ unu TouKa - B AaHHbIX OKHax oTobparkaeTcs ueHTp XYZ a/1eMeHTa U NOJIOKEHME TOYKN B
KOOpAMHaTax AeTanu.

NoeepxHocTb UK, Pebpo, Ma3 unm HanpaeneHue 3a3opa (BeKTop) - laHHble OKHa NO3BOAIOT 33/1aTb BEKTOP
HOPMa/nuM NMOBEPXHOCTH, BEKTOP pebpa, BEKTOP Nasa Uau Hanpas/ieHuWe 3a30pa ANA INeMeHTa.

Yrnosoii BekTop UK - [laHHble OKHa NO3BONAIOT ONpeAenTb BTOPUYHbIV BEKTOP 31eMeHTa. 9TO NomMoraet
KOHTPO/IMPOBATb OPMEHTALMIO 3N1EeMEHTA.

iLI'IepeKmoquue MNonapHbi/AeKapTos - C NOMOLLbIO AaHHOM KHOMKM OCYLLECTBAAETCA NepekntoveHme
MY NONAPHBIM U AEKAPTOBbIM PEXUMAMM.

#hHaiimv 6nunxaiiwyio CAD - Mpu Bbi6ope ocn (X, Y nam Z) B 0o4HOM M3 OKOH LLeHTp 1 LwenyKe no gaHHoM
KHonke PC-DMIS HaxoauT anemeHT CAD B okHe paduueckoro ancnnes, 6aunkanwmii K 4aHHOM ocu.

“TTquu, CUMTaAHHbIE C MalUHBbI - [pn Wwenyke no gaHHon kKHonke PC-DMIS ncnonb3yet nonoxeHue XYZ
MaWwwuHbl Ana koopauHat XYZ anemeHTa.
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ﬂHaﬁm BeKTOp - C NOMOLLbIO AaHHOWM KHOMKK ByAeT BbINONHEHO NepeceyeHne Bcex NOBEPXHOCTEN BAO/b
ToukM XYZ v BekTopa lJK, a Takke nouck 6anxkalieit Toukn. BeKTop Hopmaam noBepxHoOCTH byaeT oTobparkeH
KaK IJK NOM VEC, HO 3HauyeHuna XYZ He nameHATca. pumeyanume: JaHHAa onuua SOCTYNHA INWb ANA
anemeHTOB MoBeEpPXHOCTb M ToYKa pebpa.

'"I'"HGPEBepHyTb BeKTOp - C NOMOLLbIO AaHHOM KHOMKM OCYLLECTBAAETCA NepeBOpPOT BEKTOPA HOPMANu
nosepxHoctu. Hanpumep, 0,0,1 nsmensetca Ha 0,0,-1.

---i---MCﬂOIIb3OBaTb TONWMHY - [laHHAA KHOMKa NO3BOAAET NPUMEHUTb TONLWMHY K 3ieMeHTy. MNpun Bbl60pe
p,aHHOl‘;I KHOMKN MOXHO YKa3aTb, NCNO/1b30BaTb /1N d)aKquecme MU HOMUHaNbHblIE 3Ha4YeHUNA U YKa3aTb
3HayeHwne TONLWUHDbI.

a o

ﬂl‘lomeumb BEKTOPbI - [1pM HaXKaTUM Ha AaHHYIO KHOMKY OCYLLLECTB/IAETCA B3aMMHan 3aMeHa TeKyLLero
BeKTOpa pebpa 1 BeKTopa noBepxHocTu. MpumeyaHue: [laHHasA onuma A4OCTYNHA Wb ANA 31eMeHTOB TouKa
pebpa.

# MN3mepuTb ceifuac - [laHHan KHOMKa-nepekatoyaTenb onpeaenser 1o, byaet niv PC-DMIS ocyliectBaaTb
M3MepeHune 31eMeHTa Npu LWeiyKe no KHonke CospaTthb.

.'«?ﬁnosropnoe uamepeHue - C NOMOLLbIO AaHHOM KHOMKK-NepeKatodaTenn byaeT onpegeneHHo To, byaeT am
PC-DMIS aBTOMaTM4YECKM OCYLLLECTBATH NOBTOPHOE M3MEPEHME 3IEMEHTA BO BTOPOW pas Nnoc/e nepsoro
M3mepeHus. 3HaYeHUA NepBOro M3mepeHmnsa byayT UCNOb30BaTbCA B KAYECTBE MCXOLHbIX MECTOMONOKEH N
ONA BTOPOro uamepeHums.

O6nacTb MNapameTpbl naMmepeHus

[Insa nonyyeHus 6onee nogpo6Hon MHopMaLMn O crieumanbHbIX NapamMeTpax, KOHUIYpUpyeMbIX B AaHHOM
pasgerne, CM. criefytoLime Tembl:

e CneumanbHble NnapameTpbl TOYkM pebpa

e CneumanbHble NnapaMeTpbl MNAOCKOCTU

e CneumanbHble NnapaMeTpbl OKPY>KHOCTU

e CneumanbHble NnapaMeTpbl Nasa

. CneumanbsHble NapameTpbl yCTyna v 3asopa

. CneumanbHble napameTpbl LunuHapa

o CneumanbHble napameTpbl cdepsl

*. Asto YrAbl ro10BKM - C MOMOLLbIO laHHOTO NEePEeKNoYaTe N OPUEHTALMA Ly Na NepeMeLLaeTcsa Ha BEKTOP,
6/1M3KO COOTBETCTBYIOLLMI BEKTOPY NOBEPXHOCTU aBTO-3/IEMEHTA.

= Bupg, - Hopmanb - MNpu Wwenyke no faHHOM KHonKe byaeTt BbibpaHa Takas opueHTauma CAD, KoTopas
NMO3BO/IMT PAaCCMaTPMBATb 3/IEMEHT CBEPXY.
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g Bupa, - nepneHauKyAsapHo - MNpu wenyke no 4aHHOM KHonke byaeT BbibpaHa Takan opueHTauma CAD,
KOTOpas No3BOJIUT PacCMaTPMBaTb 3/1EMEHT COOKY.

T_ql'lepekmouarenb MaHenb uHctpymenTos LLyn - Oto6paskaer/ckpbiBaeT MaHenb nHctpymerTos Llyn c
YCTaHOBKamMM ANA 31eMeHTa, NpeacTaBAeHHOro B ANanoroBOM OKHe ABTO-3/IEMEHT.

O6nacTtb PacwmpeHHble onuumu uamepeHust

MaTtemaTtuyeckuii Tun npunnaccoBKku

JTazepHbin aBTOanemeHT OKpPYXXHOCTb TaKkKe NO3BONSET 3a4aTh MaTeMaTUYECKUIA TUN NPUNACcCOBKU. JTO
obcyxpaeTcsa B Teme "Tun npMnacoBku" oCHOBHOWM AokymeHTauun PC-DMIS. [locTynHble onumn ans
cuctembl Perceptron BkrtodaoT MakcumaneHo nognucaHHble, MakcumansHO BnncaHHble U HanmeHbluee
4YMCno KBagpaToB.

OTHOCUTENbHO
[Mo3BonsieT COXpaHATb OTHOCUMTENBLHOE MOJTIOXKEHNE N OPUEHTALMIO MEXAY 3a4aHHbIM 3NIEMEHTOM (Mnn

aneMeHTaMu) 1 aBTO3NeMeHTOM. HaxmuTe Ha KHonKyl;l, 4TOGb! OTKPbITH AMANOroBOE OKHO
OTHOCUTENbHbIN 3NIeMEHT 1 BbIGpaTb 3NIEMEHT UKW 3TIEMEHTbI, OTHOCUTENBHO KOTOPbLIX ByAEeT yCTaHOBMEH
aBTO-aneMeHT. [inga kaxzow ocu (XYZ) OTHOCUTENBHO aBTOSNEMEHTY MOXET OblTb 3a4jaHO HECKObKO OCEN.

O6nactb AHanus

Analysis:
Pt. Size: + Tal: - Tal:

ooz [Rjjoor oo

O6nacTtb AHanun3 nNo3BonsieT onNpeaennuTb To, Kak OyaeT oTobGpaxaTbCa KaXaas U3MepeHHas Touvka
KacaHus/Touka.

Pa3mep TOUKM - onpeaenser pasmep NPOPUCOBLIBAHUA N3MEPEHHbIX TOYeK B M306parkeHumn Cad. laHHoe
3HauyeHMe onpeaenaeT ANamMeTP B TEKYLUMX eANHMLAX N3MEePEHUa (MM UK aloim).

KHonka Fpa¢guueckuii aHanus m - Korga BKatoyeHa, PC-DMIS BbINoOMHAET NPOBEPKY AOMYCKa AR KaXKA0M
TOYKM (HACKO/NIbKO OHA yAaNeHa OT BblUMCEHHOTO GaKTUYECKOro 31eMeHTa) U NPOPUCOBBIBAET UX
COOTBETCTBYIOLLMM LLBETOM Ha OCHOBAHWMW TEKYLLEro YCTaHOB/IEHHOIO AMANa30Ha LBETOB pa3mMepa.

+ Tol - 0603Ha4YaeT NONOKUTE/bHbIV JOMNYCK OT HOMUHA/IBHOTO, KOTOPbIM YKa3bIBAaETCA B TEKYLUMX eANHULAX
M3MepeHUa Nporpammbl namepeHua. ToUKkn co 3HayeHnem 6onee AaHHOro 3HaYeHUA 6yayT BblaeNeHbl LLBETOM
B COOTBETCTBMM CO CTaHAaPTHbIM LBeToM PC-DMIS ansa BepxHero oTkAoHeHUs. Cm. Temy "PeaaktmpoBaHue
LBeTOB pasmepa" B 4OKymeHTauuun k PC-DMIS Core.

- Tol - 0603HavaeT oTpMLATENbHBIN A0MNYCK OT HOMWHA/IbHOTO, KOTOPbIN YKa3blBAeTCA B TEKYLMX e4UHULAX
M3MepeHUa NporpaMmmbl n3amepeHna. TOUKN CO 3HAYEHMEM MEHEe JAHHOMO 3Ha4YeHuA ByayT BblAeNeHbl LBETOM
B COOTBETCTBMM CO CTaHAAPTHbIM LBeTOM PC-DMIS gna HUXKHero oTkAoHeHua. Cm. Temy "PeaaktmposaHue
LBeTOB pa3mepa" B 4OKymeHTauuun Kk PC-DMIS Core.

KomaHAaHble KHONKKU

e
_I' [laHHaA KHOMKa No3BOAET pa3BepHyYTb AMAN0OroBoe OKHO ABTO-9/1IEMEHT A/1A 0TO6pa)-KEHMﬂ

AONONHUTENbHbIX M 60Nee pasBepHYTLIX ONLMIA aBTO-3/1eMeHTa.
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=<
_I' [aHHaAa KHOMKa NO3BOAIAET CKPbITb 6onee CNOXKHbIE 3/1eMEHTbI AMNAaNoroBoro okHa ABTo-3/1eMeHT.

tMove To |
- laHHaA KHOMKa No3BOAAET nepemecTuTb nose 3peHnsa Fpadpuueckoro oKHa v LLeHTpUpyeT ero
no KoopauHaTam XYZ anemeHTOB. B ciyyae ecnm anemeHT 06pa3oBaH HECKONLKMMM TOUKaMM (KaK, Hanpumep,
npAmMasn), To NP Ha*KaTUKM 3TOM KHOMKK Nosie 0630opa byaeT nepemeLLaTbca Mexay TOYKaMU, MO KOTOPbIM
NOCTPOEH 31eMeHT. [1nA aBTo-3/1eMeHTa AYENKM la3epa Noae 3peHNA NepemMeLlaeTcs B LLEHTP 31eMeHTa
AYENKMU.

Test o

4[ C nomoLblo JaHHON KHOMKM OCYLLECTB/IAETCA TECTUPOBAHUE aBTO-3/1IeMEHTa nepes Tem, Kak OH
byaet cozaaH ¢ nomoubto PC-DMIS. s nasepHbiX 3/1eMEHTOB MalliMHa OCYLLECTBASAET CKAHMPOBaHUe Hag,
3/IEMEHTOM M NPOBOAMUT pacyeT U3MEPEHHOr0 3HAYEHMA ANA d/TIeMeHTa.

Create .
4|- C NomMoLLbIo AaHHOM KHOMKKU OCYLLECTB/IAETCA CO34aHMe aBTO-3/1IEMEHTA, U AMaNI0rOBOE OKHO

ABTO-2/16MEHT OCTaeTcA OTKPbITbIM.

Claze .
4|- C NomoLLblo AaHHOM KHOMKKU OCYLLECTB/IAETCA 3aKpbITUE ANaNoroBoro okHa ABTo-3/1leMeHT 6e3

CO3aHNA 3N1eMeHTa.

Touyka noBepxH. nasepa

MmeeTcsa Tpyn MmeToda BbIYUCIIEHNSA TOUKM MOBEPXHOCTU Nasepa: [naHapHbivi, Cdepuyeckun n Todka
pacLuMpeHHON NoBepxHOCTU. [Anga nony4veHus 6onee nogpobHon nHdopmaumm Metoabl BbIMUCIEHMS.
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Asmo-anemeHm To4Ka nosepxHocmu

I/IsmepeHMe TOYKUN nasepHoﬁ NOBEPXHOCTU C UCNOJIb30OBaHUEM NAa3epHOro uiyna:

1. B gwanoroBoe okHO ABTO-3/1EMEHT LLENKHUTE TO‘-IKy NOBEpPXHOCTHU.

2. BbinonHuTe ogHy 13 cneayowmnx onepauuii:

a. BbinonHute wenykn no CAD ans Toro, 4TobbI YKa3aTb MEeCTOMNOJIOXXEeHNE U BEKTOP TOYKWN.
[Nocne aToro BLINOMHUTE BBOA OCTaBLUENCS I/IH(bOpMaLI,I/II/I B PYy4HOM pexunme.

b. I'IepemeCTVlTe MallnHy B MECTONOJIOXEeHNE TOYKM C NOMOLLBbI BKINagku Bupg nasepas
Fpad)uquKOM OKHe. 3aTeM HaXXMUTe Ha KHOMKY YTeHne TOUYKM U3 nonoxeHus. [Nocne
3TOro BLINOSHUTE BBOJ, OCTaBLUENCA VIH(*)OpMaLJ,VIVI B PY4YHOM pexnme.

c. BpyuHylo BBEOUTE HOMMHAmMbBHbIE 3HAYEHWs X, Y, Z, |, |, K n Tak ganee.

3. Baegute Tpebyemyto MHpopmaumio Bo Bknaakax NaHenb MHCTPyYMeHTOB wyna. [1ns BBoaa
MHdOpPMaLUKM TaKke MOXXHO BOCMOSb30BaTbCS BKNagkaMmv CBOMCTBA Nna3epHOro CKaHUpoBaHUS,
CsoncTtBa nasepHo counbTpaumm n CBomMcTBa 0611acT NasepHOro oTceyYeHus.

4. B cnyyae HeobxoguMMOCTH, BbINOMHNUTE LWen4yok no kHornke TecT. BHMMaHme: MawnHa HayHeT
nepemetleHune!
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5. BbInonHute wenyok no kHonke CospaTb, a 3aTeM Mo KHonke 3akpbIThb.
TekcT KoMmaHabl ToYka NOBEPXHOCTU B KOMAHAHOM pexume

KomaHga To4yka NnoBepXHOCTM B KOMaHOHOM pexnme okHa PepakTopa BbIrnaauT criegyowmm obpasom:
PNT1 =FEAT/LASER/SURFACE POINT,CARTESIAN
THEO/<1.895,1.91,1>,<0,0,1>
ACTL/<1.895,1.91,1>,<0,0,1>
TARG/<1.895,1.91,1>,<0,0,1>

SHOW FEATURE PARAMETERS=YES
SURFACE=THEO_THICKNESS, 1

MEASURE MODE=NOMINALS

RMEAS=NONE , NONE , NONE

AUTO WRIST=NO

GRAPHICAL ANALYSIS=NO

FEATURE LOCATOR=NO,NO,"
SHOW_LASER_PARAMETERS=YES

POINT CLOUD ID=DISABLED

SENSOR FREQUENCY=25,0VERSCAN=2,EXPOSURE=18

FILTER=NONE
TpaeKTopml aBTo-anemeHTa To4ka noBepPXHOCTU

HanpaBneHMe TpaeKkTopumn onpenendaeTcda Ha OCHOBaHUM NMOJ10ChbI.

...-'fd L ', h
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N\ % \
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HanpaeneHue mpaeKkmopuu CKAHUPOBAHUA 019 MoYKu rnoseepxHocmu
MeToAabl BblYUCNEHUSA
MeToAbl BblYNCEHUA

MmeeTca Tpu MeToaa BbIHYUCIIEHUA TOYEK NOBEPXHOCTU JNladepa:
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e [MnaHapHbIn
o  Cdhepunyeckun

e Toyka pacLUMpeHHOWN NMOBEPXHOCTHU

U3meHeHue meToaa BblUMCNEHUA

[nsa nameHeHMs MeToda BbIYUCIEHMS NBMEHNUTE sanvchk peectpa SurfacePointType, HaxogsLlyocs B
pasgene ABTo-anemeHTbl Pegakrtopa HacTpoek PC-DMIS. Onsa nonyyeHus nHdopmaumm o6 gaHHoM
anemeHTe peecTtpa 3anyctute Pegaktop Hactpoek PC-DMIS n HaxxmuTe F1, 4ToObl NONYy4nTbL AOCTYN K
cooTBeTCTBYIOLWEMY danny cnpasky. [4na nonydeHns AONONHNTENbHON MHOPMaLMW CM. JOKYMEHTaLM0
Pepaktop HacTtpoek PC-DMIS.

HnaHaprlﬁ MeToA BblYUCIIeHUA TOYKN NOBEpPXHOCTU

[aHHbIVi MeTOZ BbIMUCHSIET TOYKY MOBEPXHOCTU fladepa C MOMOLLIbIO pa3MeLLeHMs NTOKanbHOM MIOCKOCTU Ha
TOYKaxX CKaHMPOBaHUS B NIIOLLAAM Kpyra, onpeaesieHHOro B NapaMeTpbl ropr30HTaNbHOrO U BEPTUKaNbHOIo
OTCeYeHust; AaHHbI MeToZ BbIMOSHAETCS No yMonyaHuio. Huxe npyveeneH nprMep gaHHOro metoda:
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Mpumep naaHapHoli MoYKu nogepxHocmu
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o e fiommn e jeshewe S ENRIEEEN0SNCE/dAROYRLIEES W]

) Ov¥ s 8N=088 LLE YEARICE < GKCK OOSB0G0.00R 4amnrssma00NOAND RS
BT e - :

E§M1

IR NREER 1

FILTE BOONT ¢ §

STAETTE =ALDERINT/ START, RECALLITHE FLAT STTVE, LINT-¥IS
ALE I BN
O RANAL
UG (TONS, SFTEGRE,  READINDY, FOOGLY, pHCR. 00, KEAD, DIV, O0TTEL,
LARITRISE D0 AN

TIHTLAN0D, BRAXEIIRSD, O, 1, ANGLEeD
=CORFEATA, J1EE=ARTS,

e
e,
L1 SFELL/LASES FERNEAE SR FASET CaRTRiLe, OOF, LEANT SO8
TREGS 45, 03, I8H. 14, 613907, 40, 8, 15, 8.TH
BCTL G003, 390, 14, 033 DT, 48, 8 12, 3RATR
TARAS €8, 300, 100, L, 02 BT 0 L b
FEATNT PRARMITERINC

P A R RN, <0 M ML 8 F R
L A

|..'S||rlic9 Paint
r— Featue

[PrOg

sleijole] olawlol <
) e

L :niu_l.i 1]

nownas | Llrl;lﬁliu.c +Tob __ -Tot
F"‘“‘“__IF_E'WW

lMpumep naaHapHoU MoYKu nosepxHocmu - MoOpPobHo
Ccpepuruecknin meton BblYUCNEHUS TOUYKM NOBEPXHOCTHU

[aHHbI MeTOoq BblUMCNSAET TOYKY NOBEPXHOCTU NNa3epa C NOMOLLbI pasMeLlleHna nokanbHom C(*)epbl Ha
TOYKax CKaHMpOBaHUA B niiowaan Kpyra, onpeneneHHoro B napamMeTpbl rOPU30OHTANIbHOIO U BEPTUKAITbHOIo
oTceydeHus. Hmxe npmueeneH npuMep AaHHOro metoaa:
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Mpumep cghepuyeckuli Mo4Ku MosepxHocmu
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Auto Feature [PNTI]
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Measuremant propertas
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Mpumep cehepuyeckuli moyKku nosepxHocmu - nodpobHoO
PaCI.lJVIpeHHbIFI MeTo4 BbIYUCIIEHUA TOYKU NOBEPXHOCTU

[aHHbIn anropmuTMm BblHUCIHAET TOYKY NOBEPXHOCTU C MOMOLLBbH pasMeLlleHna NoKaribHOro MaHI/ICbOJ'Ibﬂ,a c2
KPUBbIMU Ha TOYKaxX CKaHMPOBaHUA B Niiowagn Kpyra, onpeanesfieHHoro ¢ noMoLbio napameTpoB
rTOPU3OHTAaNIbHOIo U BEPTUKAIIbHOIo OTCEYEHUA.

3TOT MeTod 0COBEHHO Nosie3eH Ans BbluUcneHNUs ToYek NoBEPXHOCTM Ha NepexoaHbIX MOBEPXHOCTSIX.

Ha n3obpaxeHusix Huxe nokasaHbl CpaBHUTENbHbIE pe3yrbTaThl anropuTMoB PaclumMpeHHbI A11S TOYKK
NOBEPXHOCTU, PaclumMpeHHbI Ans TOYKN cdhepudeckorn NoBepPXHOCTU U PaclumpeHHbIA, NPUMEHSIEMBbIX K
TOYKE Ha NepexogHON NOBEPXHOCTU C 2 KPMUBbIMMU:
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lModpobHee 06 aneopumme PacuiupeHHbil 0519 MOYKU naAaHapHol nosepxHocmu

Ecnu dann xxypHana BKIoYeH, A0MOMHUTENbHbIE pe3yrbTaTbl BbIYUCIEHUI C MOMOLLLIO anroputMma
PaclmpeHHbIn ans Todek noBepxHocTu OyayT Haxoautbes B dpavine "WaiFE_Debug.txt" B kaTanore
C:\ProgrambData\WANPC-DMIS\(Bepcusi PC-DMIS)\NCSensorsLogs\FeatureExtractor:

remmmmmmemmeee== SURFACE POINT - hggi": R ——
TYPE: EXTENDED

ACTUAL LOCAL CURVATURES: -0.028572 © -0.200001
ACTUAL SURFACE POINT: i= 47.141291, j= 24.067065, k= -10.597570
ACTUAL SURFACE VECTOR: = 0,553249557, j= 0,232507664, k= -0.799909441

ACTUAL PRINCIPAL CURVATURE VECTOR: d= -0.832006009, j= 0.147852741, k= -0.533157637
ACTUAL SECONDARY CURVATURE VECTOR: i= -0.005694434, J= 0.961290671, k= 0.275477440
STANDARD DEVIATION: O.000001
CONDITION INDICATOR: O.810149

——————————————— SURFACE POINT - end --=--==-====un

3HaueHvem NHankaTop cocTosiHuA aBnsgeTcs yncno ot 0 (Honb) Ao 1 BKMYMTENbLHO, yKasbiBaoLlee
kadecTBO pacnpeneneHus Toyek. O (HONb) ykasbiBaeT Ha Nfoxoe pacnpegeneHue, a 1 - Ha xopoluee
pacnpegenenne. O6bIYHO AONYCTUMbIM cHMTaeTCs 3HadeHne 6onblue 0.4.

Touka pebpa nasepa
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| A9 Edae Poirt x| |PnTE
Feature properties
Point: Surface:
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Measurement properties
Depth: Indent: Spacer:
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Advanced measurement options

[NOMINALS ~|| ] [ Analysis:

Relative to: Pt. Size:  +Tol:  -Tal:

| o o5 Bjpor Joor

G ola=Y]
'H-‘I' Row Overdap [1.00 = mm % ﬂ g
+ Gain [NORMAL |
Fairt Claud |Disal:-|eu:| ﬂ

AsmosnemeHm Touka pebpa

MamepeHue Toukm pebpa ¢ UCronb3oBaHWEM NTA3ePHOrO Lyna:
1. MMepenaunTe K ANanorosoMy okHy ABTOareMeHTbl 1 BbiGepuTe onumio Touka pebpa.
2. BbInonHuTe 0aHYy K3 criedytoLImMX onepaLuii:

a. BbinonHute wenykn no CAD ans Toro, 4Tobbl YKa3aTb MEeCTOMNOJIOXXEeHNE U BEKTOP TOYKWN.
[Nocne aToro BLINOMHUTE BBOA OCTaBLUENCS I/IH(bOpMaLI,I/II/I B PYy4HOM pexunme.

b. MepemecTute MalIMHYy B MECTOMOSIOXEHME TOYKM C MOMOLLBIO BKNadku Bug nasepa B
padomyeckom okHe. 3aTeM HaXKMUTe Ha KHOMKy YTeHue Touku U3 nonoxxenus. Mocne
3TOrO BbINOSHWUTE BBOZ, OCTABLLENCS MHOPMaLUM B PYYHOM PEXMME.

c. BpyuHylo BBeauTe BCe HOMMHAmMbHbIE 3HAYeEHUs X, Y, Z, i, j, k n 1.4.

3. B cnyyae HeoGXxoaAMMOCTH, yKaxuTe 3HadeHuns ans okoH My6unHa, Otctyn n MHtepBan. PC-DMIS
0oTOOpasnT COOTBETCTBYIOLLEE rpadmnyeckoe n3obpaxeHe nsmeHeHns B rpadomyeckomM OKHe.

4. Bsegute Tpebyemyto nHdopMauuio Bo Bknagkax MaHenb MHCTpyMeHTOB wWyna. [nis BBoga
MHopMaLMK Takke MOXHO BOCMNOfb30BaThCs Bknagkamm CKkaHMpoBaHue nasepom, JlazepHas
dunbTpauus, JlazepHoe oTceyeHue, BKNagKkamu CBONCTB.
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5. B cnyyae Heo6xoauMMOCTK, BbIMOMHUTE LWeNYok no kHonke Tect. BHumaHue: MawwnHa HayHeT
nepemetleHune!

6. BbIinonHute Wen4ok no kHonke CospaTb, a 3aTeM Mo KHomMke 3aKprTb.

CneumanbHble napameTpbl TOUYKU pebpa

Fay6uHa: OnpeaenseT rnybuHy, UCNoab3yeMyto Npu pacyeTe ToUKM pebpa. CooTBeTcTBYET rpaduyeckoi
BM3YyaiM3aLMm C UCNOb30BAaHNEM CUHETO LBeTa B Mpaduyeckom okHe. Mpu 3HaueHum rnybuHbl 0 pacyeT
[AAHHOrO 3/1eMeHTa OCYLLLECTB/IACTCA Ha BbICOTE MNOCKOCTM NOBEPXHOCTM C UCMONb30BaHWEM AAHHbIX,
NOJYYEHHbIX HA MaKCMMaJIbHO BO3MOXKHOW ry6MHE OT NNI0CKOCTU NoBepxHOCTU. MNpu BBOAE Nt0b6oro apyroro
3HaYeHMA rNyBbUHbI pacyeT OCYLEeCTBAAETCA Ha AaHHOM rybuHe.

Unmepean: OcywecTBNAET KOHTPO/Ib pa3mepa obaactu, ucnonbsyemorn PC-DMIS gnsa pacyeTa HOMMHaNbHOMO
3HauyeHuA anemeHTa. CooTBETCTBYET rPadMyECKOM BU3yanm3aLumumn ¢ UCnosib3oBaHnem GuoneToBoro LgeTa B
lpadunyeckom oKHe.

Omcmyn: No3BoNseT 3aaTb MECTONOJIOXKeHMe 061acTu, ncnonbdyemon PC-DMIS ana pacyeta HOMUHAIbHOTO
3HayeHusn sanemeHTa. CooTBETCTBYET rpadMyecKon BU3yanm3aLmm C UCNOAb30BAaHMEM KPAaCHOrO LBeTa B

Mpaduyeckom oKHe.

Mpumep mouku pebpa ¢ epagudeckoli ausyanusayueli 17 2aybUHbI, UHMeEPBAsAA U OMCMynd, Ucrnosb3yemol 8 2paghu4ecKOM OKH

MpumeyaHus no rpapryeckoMy aHaU3y U U3BNEYEHUIO 31eMeHTa Touek pebpa

Ecnu Bbl He BUOMTE HEKOTOPLIE TOUKM rpacpuyeckoro aHanmsa, paccymtaHHbIe Ha NNockocTn pebpa,
nonpoGyiiTe cnegytoLiee:

*  Touku npsimon pebpa - OToGpaxkatoTca BCe TOUKM NpsiMON pebpa Ha MCXOL4HOWM NITOCKOCTH,
BO3BpaLlaeMble YCTPOWCTBOM U3BMEYEHUS AneMeHTOB. [Ins aHann3a, oCyLLecTBNsSeTCS pacyeT
ToYek npsimoli pebpa ¢ ncnonb3oBaHNEM PacCToSHUS (3HaYeHWe BbIcTyn) OoT LeHTpa McxoaHON
MAOCKOCTU (LLEHTP KPYyrno obracTu NOBEpXHOCTU, onpeaensiemMblin 3HavyeHem UHTepBan) ao
npsimon pebpa.
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Toukn 6aszoBoM nnockoctu - Ecnu 3HaveHne MHTepean paeHo 0.0, To Toukn 6a30BOM NNIOCKOCTH
He oTobpaxatotcs. Ecnu 3HayeHne MHTepBan He paBHO 0.0, TO TOYKM UCXOAHOM MIOCKOCTH
n3BrekarTca 3 obrnaka To4ek C MPUMEHEHNEM CINEAYIOLLMX NPaBUM C MOMOLLbIO CTAaTUCTUYECKMX
OaHHbIX MAOCKOCTU, BO3BPALLEHHbIX YCTPONCTBOM U3BMEYEHNS 3NIEMEHTOB:

MpaBuno 1: Bce TOYKM CHapyXun eoobpakaemoeo YusiuHOpa NTHOPUPYHOTCS.
JaHHbIN UMNMHAP onpeaensaeTca C NOMOLLbIO CeAyoLLIMX 3HaUYEHWA:
LleHTp = LeHTpanbHas To4YKa OTCTyna
BeKTop = BEKTOP NOBEPXHOCTH
Paauyc = nHtepsan

MpaBuno 2: Bce TOYKM Ha pacCTOsiIHUKM OT 8oobpaxkaemMol MIockocmu 6onbLLIMM, YeM
MakcMMarnbHoe 3HaYeHue OLMOKN NNOCKOCTU, UTHOPUPYIOTCS.

[aHHan NAoCcKOCTb onpeaenseTcs ¢ NOMOLLbIO CeAYIOWMX 3HAYEHWIA:
LleHTp = u3smepeHHas Touka pebpa
BeKTOp = U3MepeHHbI1 BEKTOP NOBEPXHOCTU

MpaBuno 3: Ecnu kakne-nnbo ocTtaBLIMECH TOYKM Bbile Aonyckaemoro 3HaveHus (19900),
TOYKN PaBHOMEPHO YMEHbLLAKTCA A0 AOMYCKAEMOro 3Ha4YEHUS.

[na aHanu3a kaxgasi Todka 6a30BO MIOCKOCTU BbIYUCASETCA C MOMOLLBIO PacCToAHMs OT 6a30BON
MMOCKOCTU 1 MAIOCKOCTU U3MEPEHHOW NOBEPXHOCTM!.

Cnegytolme oBa n3obpaxeHusi NokasbiBaloT Na3epHbI rpadrdeckuin aHanua Toukn pebpa:

=  [Ipumep epaghuyeckoeo aHanu3sa - Bud cboky
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TekcT KoMmaHAabl Touka pe6pa B KOMaHOHOM pexume

KomaHga Touka pebpa B kKOMaHOHOM pexuMe okHa Pefaktopa BbirmsauT criedyowmmM o6pasom:
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PNT2 =FEAT/LASER/EDGE POINT,CARTESIAN

THEO/<1.895,1.91,1>,<0,1,0>,<0,0,1>
ACTL/<1.895,1.91,1>,<0,1,0>,<0,0,1>
TARG/<1.895,1.91,1>,<0,1,0>,<0,0,1>
SHOW FEATURE PARAMETERS=YES
SURFACE1=THEO_THICKNESS, 1
SURFACE2=THEO_THICKNESS,0

MEASURE MODE=NOMINALS
RMEAS=NONE , NONE , NONE

AUTO WRIST=NO

GRAPHICAL ANALYSIS=NO

FEATURE LOCATOR=NO,NO,"""
SHOW_LASER_PARAMETERS=YES

POINT CLOUD 1D=DISABLED

SENSOR FREQUENCY=25,0VERSCAN=2 ,EXPOSURE=18

FILTER=NONE

MnockocTb nasepa
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| By Plane | [PLN
Feature properties
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Advanced measurement options

[NOMINALS ~ || il
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Asmo-anemeHm [lnockocme

Co3naHne aBTO3MNeMEHTa NITOCKOCTb C MOMOLLbH Na3depHOoro wyna:
1. TlepengwnTe K AnanoroBomy okHy ABTO-3nieMeHTbl 1 BbibepuTe onuuto MnockocTsb.
2. BbInonHuTe 0gHY M3 CneayoLmx onepawmim;

a. BbinonHute oanH wenyok no CAD ans YCTaHOBKM MECTOMNOJOXEHNA N BEKTOPA MNITOCKOCTU.
[Nocne aTOro BLINOMHUTE BBOA OCTaBLUENCS I/IH(bOpMaLI,I/II/I B PYy4HOM pexunme.

b. I'IepemeCTVlTe MallnHY B LEHTP NJIOCKOCTU C NOMOLLbIK BKINaaku Bug nasepas
Fpadwmecxom OKHe. 3aTeM BbIMOSTHUTE LLENYOK MO KHOMKe YTeHMe TOUKU U3 MONOXKEeHUS.

3aTtem BpyyHylo BBeAWTE NoGYI0 OCTaBLUYOCH MHCGOPMaUMIo, Takyto kak oTobpaxeHwue,
LUMpUWHA, ANVHA U Tak garnee.

c. BpyuHylo BBeauTe BCe HOMMHArMbHbIE 3HAYEHWS X, Y, Z, i, |, K, oTOBpaxeHue, LWNpUHY, ANUHY
nT.Aa.

3. BeauTe Tpebyemyto MHOpPMaLUUio Bo Bknaakax MaHenb MHCTpYMeHTOB wyna. [1na BBoaa
NHOpMaLIMM TakKe MOXXHO BOCMONb30BaTbCH BKNagkamy CkaHMpoBaHue nasepom, JlazepHas
dunbTpauus, JlasepHoe oTceueHue, BKNaaKamuy CBOMCTB.
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4. B cnyyae Heob6xogMMOCTH, BbINOMHUTE LWen4yok no kHonke Tect. BHuMaHue: MawnHa HayHeT
nepemetleHune!

5. BbinonHute Len4yok no KHomnke CO3,C|aTb, a 3aTeM Nno KHomnke 3aKprTb.
CneumanbHble NapameTpbl NNIOCKOCTU
LuleVlHa: 3HayeHMe B AaHHOM OKHe onpegenaeT WUPUHyY 30Hbl U3MmepeHnAa NTI0CKOCTU.
,Cl,nm-la: 3HayeHMe B AaHHOM OKHe onpeaendaet A/IMHY 30Hbl USMepeHnA NNOCKOCTU.

OTtobpakeHue: [laHHbI CNMCOK NO3BOAAET BbIOpaTb TO, KAKMM 06pa3om OCyLLECTBNAETCA NpeacTaBieHune
NJ0CKOCTU B rpaduyeckom okHe. MorKHo BbibpaTb onuuio NONE, TRIANGLE nnu OUTLINE. Echu Bbi6paHa
onuma NONE, nnockocTb He oTobparkaetca. Mpu Bbibope onumm TRIANGLE, PC-DMIS otobparkaeT N10CKOCTb €
CMMBOIOM TPEYFrONbHMKaA B LieHTpe naockocTu. MNpu Bbibope onuum OUTLINE, PC-DMIS oTobparkaeT KOHTyp

KpaeB N/I0CKOCTU.

lpumep naockocmu 8 2paguYecKkoM OKHe C UCMosAb308aHUeM onuuu omobpaxceHus OUTLINE (nyHkmupHas auHus) u Mepexkpsimi
(npAamMoy2016HUK Henmozo ysema)

TekcT KomaHabl NMNOCKOCTbL B KOMAHAHOM peXume

KomaHgaa NnockocTb B KOMaHAHOM pexuMme OkHa Pepaktopa Bbirnaant cneayowmm o6pa30M:
PNT1 =FEAT/LASER/EDGE POINT/DEFAULT,CARTESIAN, TRIANGLE
THEO/<-19.594,3.822,0>,<-1,0,0>,<0,0,1>

ACTL/<-19.594,3.822,0>,<-1,0,0>,<0,0,1>

TARG/<-19.594,3.822,0>,<-1,0,0>,<0,0,1>

DEPTH=4

INDENT=7

SPACER=1

SHOW FEATURE PARAMETERS=YES

SURFACE1=THEO_THICKNESS, 0
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SURFACE2=THEO_THICKNESS, 0

RMEAS=NONE , NONE , NONE

AUTO WRIST=NO

GRAPHICAL ANALYSIS=NO
SHOW_LASER_PARAMETERS=YES
POINT CLOUD 1D=COP2

HORIZONTAL CLIPPING=9,VERTICAL CLIPPING=9
TpaekTopuu aBTO3nemMeHTa MNnockocTb

PC-DMIS obecneumBaeT aBe pa3nnMyHble TPAeKTOpMM Ans NITOCKOCTU. [pnnoxeHne aBToMaTU4eCKn
BbIOMPaAET COOTBETCTBYHIOLLYIO TPAEKTOPUIO HA OCHOBaHWM AuameTpa v pasmepa MCnonb3yemMon YyacTu
nosiocel nasepa. [Ansa asroanemeHTos lNnockocts, PC-DMIS Bcerga ocyLecTBnseT CKaHnpoBaHue
neprneHaVKynspHO HanpaseHWIo NOMoChI.

Tpaektopua 1: MeHblas WwWupuHa

lnockocmu ¢ UJUpUHOU MeHee ucnom:syemoﬁ Yyacmu rosocsl

TpaeKktopusa 2: boablwan wupuHa

Mnockocmu ¢ wupuHol 6osee ucnoanbzyemoll Yacmu rnosocs!

OKpyXHOCTb nasepa

163



PC-DMIS 2014 Laser Manual

| D Circle | [cir1
Feature properties
Center: Surface:

3|

2097 527 I:|D.05238

54.583 Jn.28738 H

81.236 K:|0.45303 1=}

) More -
o 1]

o8

|

Inner/Outer: Diameter:
DI = «

Measurement properties
Depth:

|

ol Sf=t=iol| 2]
Advanced measurement options

Analysis:
LEAST SQI -
|He|a‘ti'-.-'e to: J| B J Pt. Size: =Tol:  -Tal:

05 3|00 0.01
| = L

& Oz =2) Y]

'FH' Row Cwverdap 1.00] El: mm %ﬂ@
+ Gain [NORMAL |
Point Cloud [Disabled -

51}

AsmoanemeHm OKpyHHOCMb

CosfgaHune nasepHOro aBToanieMeHTa Opr)KHOCTbZ

1. I'Iepel7|,u,|/|Te K AnarioroBoMy OKHY ABTO-311€MEHTbI " Bbl6€p|/|Te onuuto OKPY)KHOCTI:.

2. BbinonHuTe ogHy 13 cneayowmnx onepauuii:

a. BbinonHute wenykn no CAD ans Toro, 4TobbI YKa3aTb MeCTOMNOJIOXXEeHNEe U BEKTOP
OKPY>XHOCTW. Mocne aToro BbINONHUTE BBOA OCTaBLUENCS I/IHd)OpMaLI,l/II/I B PY4HOM pexunme.

b. I'IepemeCTVlTe MallnHy B MECTONOJIOXEeHNE OKPYXXHOCTU C MOMOLLUbH BKNagkn Bup nasepas
Fpadwmecxom OKHe. 3aTem B obnactu CBoucTBa aneMeHTa HaxMm1uTe YTeHMe TOUYKU U3

MawmHb! *=1. 3aTem BPYYHYIO BBeAUTE obyIo OCTaBLUYOCS MHADOpMALIMIO, Takyto Kak

avameTp, rnyGuHy 1 Tak aanee.

c. Bpy4Hyto BBEOMTE BCE HOMMHAMbHbIE 3HAYeHUs X, Y, Z, i, j, K, 3HaueHus: auameTpa, rmyouHbl

nT.Ao.

3. Baegute Tpebyemyto nHgpopmaumio Bo Bkrnagkax MaHenb MHCTpyMeHTOB wyna. [1ns BBoga
MHOPMaLMK Takke MOXHO BOCMNOfb30BaThCs BKNagkaMmm CBOMCTBa Nla3epHOro CKAaHMpPOBaHUA,
CBoucTtBa nasepHon unbTpaumm n CBoMcTBa 0611acT NasepHOro oTceyYeHums.
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4. B cnyyae Heob6xogMMOCTH, BbINOMHUTE LWen4yok no kHonke Tect. BHuMaHue: MawnHa HayHeT
nepemetleHune!

5. BbInonHute Wen4ok no kHonke CosgaTb, a 3aTeM Mo KHomMke 3aKprTb.

—
:g B ,CI,aHHbII;'I MOMEHT C MOMOLLbIO /1a3€PHbIX LWYNOB MOXEeT OCYLLEeCTBAATLCA NNLLb N3MepeHne BHYTPEHHUX

OKPY*KHOCTeW (0TBEPCTUIA).

CneuunanbHble napamMeTpbl OKPY>XHOCTHU

OwnameTp - 8 4aHHOM OKHe yKa3aH AnameTp OKPYKHOCTU. Mpu BbIBOPE OKPYKHOCTM C MOMOLLLbIO MbILLM B
rpa¢myeckom okHe PC-DMIS aBToOMaTUYeCKM NOMeELLLAeT B AaHHOe OKHO anameTtp CAD mogenw.

FnybuHa - JaHHbIN NapaMeTp KOHTPOIMPYET TO, KaKne gaHHble ncnonblytotcs PC-DMIS gns pacyeta
XapPaKTEPUCTUK 31eMeHTa. 3HaUYeHUe rNybMHbI MOXKET UCMO/Ib30BATLCA A/1A YCTPAHEHUS AAHHbIX HA
3aKpyrAeHUM UAK KaKol-Nnbo apyroi ToUKe nepexona sNeMeHTa, KOTOPYHO Bbl HE XOTUTE UCMOb30BaTb NpU
pacuyeTe 3fieMeHTa. YKa3aHHOEe NO0XUTENbHOE 3HaYeHUe coobuaet PC-DMIS o Tom, B Kakom mecTe BAO/b
anemeHTa PC-DMIS cneayeT ocywecTBAATb MOUCK ANA pacyeTa XapaKTepuUCTUK anemeHTa. MNpu 3HavyeHnmn
rny6uHbl 0 pacyeT A4aHHOMO 31EMEHTA OCYLLECTB/SETCA Ha BbICOTE NJIOCKOCTU NOBEPXHOCTM C UCMONb30BAHUEM
OaHHbIX, MOYYEHHbIX Ha MAaKCMManbHO BO3MOXKHOW rybuHe OT NI0CKOCTM NoBepxHOCTU. MNpu BBOoAE ntoboro
ApYroro 3Ha4YeHus rnybuHbl pacyeT OCyLLEeCTBAAETCA Ha AaHHOW rybuHe. B cBA3W ¢ orpaHMYeHUAMM
annapaTtHoro obecneyeHnn Ana AAaHHOTO TUMNA 31EMEHTA, MPU UCNO/Ib30BaHUM 3HAYeHUA rybuHbl 6onee 0
Heobxo4MMOo ncnonb3oBatb MUHUMYM 0,3 mm (0,01181 aroiima).

=
@ 3HayeHue rnybuMHbI MO YMOAYAHMIO YCTaHABIMBAETCA Ha HOMb. ITO 3HAYEHWE MO YMONYAHUIO ANA NeMEHTa
naockocT 6e3 BblaatoLWmxca Kpaes. Ero He06x04MMO U3MEHUTb Ha APYroe 3HaYeHWe, eCIM UMeLOTCA onpeaenieHHble
TpeboBaHUS K BaleMy YepTexKy AeTanu. B npotmsHom cnyyae PC-DMIS 6e3ycnelwHo nonbiTaeTcs onpeaenntb TOUKN
Ha 3a4aHHOM rNybuHe, YTO NPUBELET K OLLUMOKE PAcYeToB 3/IeMEeHTa B MOZY/1e U3BNEYEHUA S/IEMEHTA.

Hanpumep, rybuHa 3 yKasbiBaeT Ha TO, YTO Bbl XOTUTE UCMO/b30BATL AJ/1A pacyeTa BCe AaHHble CO 3HaYeHnem 3
MM (MK aoliMma, B 3aBUCUMOCTU eAMHUL, USMEPEHMA NPOrPamMbl M3MepeHUs) 1 Bbiwe. Ecamn byaeT yKasaHo
3HayeHue 0, 3TO CBUAETENbCTBYET O TOM, YTO Bbl XOTUTE MCMOb30BaTb A/1A PacyeTa BCe AOCTyMNHbIe AaHHbIe.
[NA TOHKOCTEHHbIX 3/1EMEHTOB MOXET BbITb AENCTBUTEbHbIM 3HaYeHne 0, HO AnA geTanei ¢ Aboi rybuHon

A0 HUX ANA NONTy4eHUA TOYHbIX Pe3ynbTaToB, BO3MOXHO, I'IOTpe6YETCﬂ YKa3aTtb I'I'IY6VIHy.

Zﬂ [laxke B Tom cnyyae ecnm 6yaeT ykasaHo 3HadeHue riy6uHbl, NpeBsbllatoLLee Ho/lb, U3MEePEHHbIe Pe3y/bTaTbl
BCErga NpoeumpyoTcsa Ha NIOCKOCTb, Ha KOTOPOM HaXOA4MTCA 3/1EMEHT.

165




PC-DMIS 2014 Laser Manual

MMpumep OKpyHHOCMU 8 2pAhUYECKOM OKHE, NOKA3bIBAOUUL:
nybuHy (oKkpy#Hocmoe cuHez20 ygema)

, Konbyo (okpysHocmu posoeozo ysema)

u Mepekpbimue CKaHUPOBAHUA (OKPYHHOCMb }(esmoao ueema)

TekcT ABTO-OKPY)XHOCTb B KOMaHAHOM pexume

KomaHaa ABTOOKPY>XHOCTb B KOMaHOHOM pexumMe okHa PegakTtopa BbIrmsAauT creayoLmmM obpasom:
CIR2 =FEAT/LASER/CIRCLE,CARTESIAN
THEO/<1.895,1.91,1>,<0,0,1>,1.895
ACTL/<1.895,1.91,1>,<0,0,1>,1.895
TARG/<1.895,1.91,1>,<0,0,1>

ANGLE VEC=<0,0,1>

DEPTH=3

SHOW FEATURE PARAMETERS=YES

MEASURE MODE=NOMINALS

RMEAS=NONE , NONE , NONE

AUTO WRIST=NO

GRAPHICAL ANALYSIS=NO

FEATURE LOCATOR=NO,NO,"™"
SHOW_LASER_PARAMETERS=YES

POINT CLOUD ID=DISABLED

SENSOR FREQUENCY=25,0VERSCAN=2 ,EXPOSURE=18

FILTER=NONE

TpaEKTOpM n aBTO3JIeMeHTa Opr)KHOCTb
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PC-DMIS obecneyvBaeT ABe pasnuyHbie TPaekTopumn Ans OKpY>KHOCTU. MpunoxeHne aBToMaTuyeckm
BbIOMPAET COOTBETCTBYHOLLYIO TPAEKTOPUIO HA OCHOBaHMM uameTpa 1 pasmMepa UCnosib3yemMon YacTu
nonocsl nasepa. [na asBTomatudecknx okpyxHocten, PC-DMIS Bcerga ocyLlecTBnsieT ckaHMpoBaHue
nepneHaKynsApHO HanpasieHWIo NoMochl.

TpaeKktopusa 1: MeHbLwunit guameTtp

OKpyxcHocmu ¢ duamempom MeHee LICI'IO/Ib3yE’MO£7 Yyacmu nosocsl

TpaeKropua 2: boabwuit agnameTp

OKpyxcHocmu ¢ duamempom bosee ucnossyemoli Yacmu rMoaocel

MPUMEYAHMUE: MeToz, UsmepeHUs OKpYKHOCTEN ¢ 60ablIMM AMamMeTpom Bbln yayylleH gna u3mepeHusa 4 npoxoaos ¢
mcnonb3oBaHnem 3HaveHuni 1:30, 4:30, 7:30 1 10:30 BmecTo 3HavyeHuin 12:00, 3:00, 6:00 1 9:00, KaK NOKa3aHO Ha
PUCYHKe.

Ma3
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Asmo-anemenm Kpyanoil nas Asmo-anemeHm [1pAmMoy20bHbIii na3

I/I3mepeHVIe NpAMOYrofibHOro nasa ¢ UCNoJsib30BaHUEM JNa3epHOoro uyna:

1. MepenaunTe K gnuanoroeoMy okHy ABTO-3fieMeHTbI 1 BbiGepuTe onumio Kpyrnbii nas vnm
MpsimoyronbHbIN Nas.

2. BbInonHuTe ogHYy 13 cneayoLlmx onepawmi:
a. BeinonHute cbop nHgpopmaumm x, y, z, |, j, k, BeinonHue wenyok no CAD:
[na Kpyrabix nasos:

1. BbINOAHWUTE LWENYOK MO O4HOMY U3 CKPYF/IEHHbIX pebep nasa B rpadpuyeckom okHe. PC-
DMIS BbIBOAWT 3aNpoC 0 HEO6XOAMMOCTU BbINOAHUTD ABOVHOW LLLEAYOK NO TOMY Ke
CKpYrieHHoMy pebpy.

2. BbinonHuWTe ABOWMHOW WENYOK NOo gaHHOMY pebpy. Mocne atoro PC-DMIS BbiBOAUT
3anpoc 0 HeEOBXOAMMOCTH BbINONHUTD LLLENYOK MO APYrOMY CKPYrieHHOMY pebpy.

3. BbINOAHMUTE WENYOK NO APYromMy CKpyrneHHomy pebpy. PC-DMIS BbiBOAUT 3anpoc O
Heobx0A4MMOCTU BbIMOHUTbL ABOMHON LWENYOK MO TOMY e CKpyr1eHHoMy pebpy.

4. BbINONHMTE ABOMHOW LLENYOK NO APYromy CKpyrneHHomy pebpy. PC-DMIS
yCTaHaB/NMBAET OPUEHTALMIO ANA KPYTraoro nasa.

[Ans NnpAMOYro/sbHbIX Na30B:
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1. BbINOAHMTE WENYOK NO O4HOMY U3 ANUHHbIX pebep nasa B rpaduyeckom okHe. PC-
DMIS npeanoxuT BbINONHUTD LLLEAYOK B APYrOM MecTe Ha 3TOM e pebpe ans
onpeaeneHna HanpasaeHus.

2. BbinonHuTe Wenyok no sTopomy pebpy, Ha 90 rpaaycoB OT NepBoOro.

3. BbInonHUTE WeNYOoK Nno TpeTbeMy pebpy, Ha 90 rpasycoB OT BTOPOro. YcTaHaBAMBaeTCs
LWIMpUHa.

4. BbINONHUTE WENYOK No YeTBepToMy pebpy 1 no nocnegHemy pebpy. YcTaHaBaMBaeTcs
ANVHa.

b. TlNepemecTute mawmnHy B MECTOMOMNOXEHME Nasa ¢ NOMOLLbI0 BKNaaki Bua nasepa B
Mpacdhmyeckom okHe. 3aTeM BbINOMHUTE LLENYOK NO KHOMKE YTeHne TOUKM U3 NOJOXKEeHUS.

3. BpyuHyto BBeauTe BCE HOMUHAMNbHBIE 3HAYEHUS X, Y, Z, i, j, K, LUMPUHY, ANWUHY, rMYyGUHY, BLICOTY U
T.0.

4. Baepaute Tpebyemylo MHpopMaLmio BO Bkaakax NMaHenb MHCTpyMeHTOB wyna. [1ns BBoga
MHopMaLMK Takke MOXXHO BOCMOfb30BaThCs Bknagkamm CKkaHMpoBaHue nasepom, JlazepHas
dunbTpauus, JlazepHoe oTceyeHue, BKNagKkamu CBONCTB.

5. B cnyyae Heo6xoaMMOCTU, BbIMNOMHUTE LWen4yok no kHonke TecT. BHumaHue: MawunHa HayHeT
nepemetleHne!

6. BbinonHute Len4yok no KHomnke CO3.C|aTb, a 3aTeM Nno KHomnke 3aKprTb.
CneumanbHble NapameTpbi Nasa

BHewHMi1/BHYTPEHHNIA - AaHHbIA CMIMCOK N03BO/IAET BbiBpaThb, ABNAETCA N Na3 BHyTpeHHUM (oTBepcTMe) nan
BHelwHWUM nasom (BbicTyn).

LUnpuHa - 3HaYeHne B LaHHOM OKHe onpeaensaeT WUPUHY nasa.
ANnHa - 3Ha4yeHMe B JAaHHOM OKHe onpeaenaeT A/INHY Nasa.

Fny6uHa - AaHHbIN NapaMeTp KOHTPONIMPYET TO, KaKNe AaHHble ncrnonblytotca PC-DMIS gns pacueta
XapPaKTEPUCTUK 31eMEHTA. 3HaUEHUE rNyBMHbI MOXKET UCMOJIb30BATLCA A/1A YCTPAHEHUS AAHHbIX HA
3aKpyraeHUM Uan Kako-nnbo apyro ToUKe nepexosa seMeHTa, KOTOPYHO Bbl HE XOTUTE UCMONb30BaTb NpU
pacyeTe anemeHTa. Mpu 3HaveHUM rNyoUHbI O pacyeT JaHHOIO 3/1eMEHTA OCYLLECTBNAETCS Ha BbICOTE NJIOCKOCTH
NOBEPXHOCTU C UCNOJIb30BAaHNEM AAHHbIX, MONYYEHHbIX HA MAaKCMMA/IbHO BO3MOKHOM rNybuHe OT NI0CKOCTH
nosepxHocTu. Mpwu BBOAE N0OOrO APYroro 3HaYeHUA r1YyOMHbI PacyeT OCYLLLECTBASAETCA HA AaHHOM rnybuHe.
YKa3aHHOe NonoXxuTenbHoe 3HayeHue coobuiaeT PC-DMIS o Tom, B Kakom mecTe BA0/1b 3nemeHTa PC-DMIS
cnepnyet OCyLecTBAATL MOUCK A/1A pacyeTa XapaKTepUCTUK 3n1eMeHTa. B cBA3K ¢ orpaHMYeHUAMM annapaTHOro
obecneyeHna Ana fAHHOTO TUMA 3N1€MEHTa, NPU UCNOAb30BAHUKN 3HAYEHUA rNy6uHbl 6onee 0 Heobxoanmo
Mcnosib3oBatb MUHUMYM 0,3 mm (0,01181 atoiima).

Hanpumep, rnybuHa 3 yKasbiBaeT Ha TO, YTO Bbl XOTUTE UCNONb30BaTb 4/1A pacyeTa BCe AaHHble CO 3HaYeHnem 3
MM (MK Aoma, B 3aBUCMMOCTU eAUHUL, U3SMEPEHNA NPOrpamMbl U3MepeHns) 1 Bbilue. Ecan byaet ykasaHo
3HaueHue 0, 3TO CBMAETENbCTBYET O TOM, YTO Bbl XOTUTE MCMO/1b30BaTh /1A pacyeTa BCe AOCTYMNHbIEe AaHHbIE.
[N TOHKOCTEHHbIX 3/IEMEHTOB MOKET ObITb 4eNCTBUTE/IbHbIM 3Ha4YeHue 0, HO Ana aeTanei ¢ Nboi rnybuHoM
[0 HUX ANA NONYYEHMA TOYHbIX Pe3YbTAaTOB HYXHO YKa3aTb ry6uHy.
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—=
I’g [axe B TOM c/iyyae, ecnmn byaeT yKasaHo 3HaYeHue rnybuHsbl, npesblwatowee Honb, PC-DMIS Bceraa
npoeLmpyeT U3IMepPEHHbIE Pe3yNbTaTbl HA NIOCKOCTb, HA KOTOPOWM HAaXOAMUTCA 3/IEMEHT.

Y’g 3HayeHwue rybrHbI MO YMONYAHMIO YCTaHAB/IMBAETCA Ha HOMb. ITO 3HAYEHWE MO YMOYAHUIO ANA
3/1emMeHTa NNOCKOoCTM 6e3 BblaatoLmxca Kpaes. Ero Heob6XoANMMO U3MEHUTb Ha APYroe 3HaYeHUe, eC/IM UMerTCA
onpegeneHHble TpeboBaHMA K BallleMy YepTexy AeTann. B npotnsHom caydae PC-DMIS 6e3ycnetiHo
nonbITaeTcA onpeAennTb TOUYKM Ha 3a4aHHON rNybuHe, UTo NpMBeAET K OLWMBKe pacyeToB 31eMeHTa B Moay/ie

n3B/1e4eHnA aieMeHTa.

Ma3 (BeKTop) - AaHHble OKHa OMNpeaenatoT OpUeHTaLmMIo nasa.

Mpumep Kpy2s1020 1a3a 8 2pAUYECKOM OKHE, MOKA3bI8AOUWUL:
nybuHy (kpomKa nasa cuHez2o ysema)

, Konbyo (npamoyzonbHuku po3osozo ysema)

u Mepekpsimue CKAHUPOBAHUA (MPAMOY20/bHUK }#eamozo ysema)

TekcT KoOMaHAabl Ma3 B KOMaHOHOM peXxume

KomaHga a3 B koMaHOHOM pexume okHa Pegaktopa BbIrmsiauT cnegyowmm obpasom:
SLT1 =FEAT/LASER/SQUARE SLOT,CARTESIAN

THEO/<1.895,1.91,1>,<0,0,1>,<0,1,0>,3,7

ACTL/<1.895,1.91,1>,<0,0,1>,<0,1,0>,3,7

TARG/<1.895,1.91,1>,<0,0,1>

DEPTH=3

SHOW FEATURE PARAMETERS=YES

SURFACE=THEO_THICKNESS, 1

MEASURE MODE=NOMINALS

RMEAS=NONE , NONE , NONE
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AUTO WRIST=NO

GRAPHICAL ANALYSIS=NO

FEATURE LOCATOR=NO,NO, """
SHOW_LASER_PARAMETERS=YES

POINT CLOUD ID=DISABLED

SENSOR FREQUENCY=25,0VERSCAN=2,EXPOSURE=18

FILTER=NONE
TpaekTopun aBtoanemeHta Kpyrnbin nas

B 3aBMCUMOCTM OT LUMPUWHbI KPYTIoro nasa, npu BbINOMHEHUN namepernns PC-DMIS GepeT ogHy 13
cnegyoLwmnx TpaekTopun:

TpaeKktopusa 1: Y3Kasa wmpuHa

Kpyaneie nasel ¢ bUUpUHOlj MeHee ucnonbsyemoﬁ yacmu rnosocsl

TpaekTopus 2: bonblwas WUpUHa

FLy

e

Kpyenbie nasel c wupuHol 6osee ucrnons3yemol yacmu nosaocsl

TpaekTopun aBToanemeHTa lNMpsamon nas
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PC-DMIS Heo6xoouMo N3MepuTb aBTO-3rieMeHThl [paMoyronbHbIN Na3 nod yrinomM 45 rpagycos k nasy (Cm.
unncTpaunm Huxe). B 3aBucumocTn oT pasmepa nasa, npu BbINONHeHUU uamepeHnsa PC-DMIS ucnonssyet

OfOHY 13 CriefyoLmnX ABYX TPaeKTOpUiA:

Tpaekropusa 1: Manblii nas - UamepaeTca 3a O4UH NPOXOA /1a3ePHOro wyna

Diagonal

\ scan motion

Jna manozo naza Heob6xo0uMo 8bIMOAHUMbL 00UH MPOX00 CMPOKU 1A3EPHO20 Wyna

TpaekTtopua 2: bonbluoii Nas - UsmepsaeTca C NOMOLLbIO HECKONIbKUX NPOXOA0B /1a3epHOro Lyna

&

=

Ana 60abWUX MPAMOY20sbHbIX 10308 HE06X0OUMO 8bIM0MHUMb HECKOBKO NMPOoX0008 CMPOKU Aa3epHO20 wyna

YcTyn u 3a3op nasepa
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| WM Flush and Gap | |FNG2
— Feature properties
Puoint: View Vec: Gap Vect

:
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— Measurement properties
Depth: Indent: Spacer:
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— Extended sheet metal options
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Master Pnt:  Gauge Prt: Master Vec: Gauge Vec:
X|2622187  |2622.0% 1:J0.057462 ||0.0558699
Y:[843886  [841.902 J:[0.9275576 [0.5233711
Z:|504207  |510.439 K:]0.3692356 |0.3798215
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— Advanced measurement options

Analysis:
s | i | | e—
Relative to: . q : -

05  [}|foor  [oo
| (= ifoor |
& O~ Y]

m' Row Oveﬂaph-m :I b EWE
'_; Chverscan Iﬂ mm H
+ Gain [NORMAL |

Point Cloud IDisabIed ;I

Aemo-anemeHm Ycmyn u 3a30p

C nomoLbio onumm YCTyn 1 3a30p M3MepsieTcs pasHuLa BblCOTbl MEXAY ABYMS CONPSPKEHHBIMU AeTansiMun n3
nucToBoro metanna (YcTyn) n pacctosiHne mMexay ABYMsi CONnpsiKeHHbIMK geTtanamu (3asop).

Ons nsmepeHus YcTyna 1 3as3opa C NOMOLLbIO Na3epHOro Lyna nepenaute K AuanoroBomMy okHy ABTo-
3anemeHTbI 1 BbIGepUTe YCTyn M 3a3op. B guanoroBom okHe aBToMatuyeckn GyaeT packpeita o6nactb
PaclumpeHHble onuMu nMcToBOro meTanna. B gaHHoi o6nacTy nmetoTcs nons nonoxeHus XYZ v nons
BekTopa IJK ans MnaBHbIX Toyek U Todek KannGpa. Cneayinte ogHOMY U3 HUXEYKa3aHHbIX METOOB.

C paHHbiMmu CAD
1. 3arpysute mogenb CAD.

2. lenkHuTe no MMaBHON CTOPOHE.

3. LenkHuTe no ctopoHe Kannbpa.
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A. Master

B. Kanubp

C. Kpusble,
Nony4YeHHbI
ec
NMOMOLLbIO
CAD

D. Bektop
npocmoTpa

E. JlnHua
MyOuHbI

F. Bektop
paspesa

4. DTV TOYKM OOMKHbI HAXOAMTBECA Ha 6a30BbIX "NIOCKNX" NOBEPXHOCTSX, rae PC-DMIS yctaHoBuT
NAOCKOCTU, NCMONb3yeMble AN BbIYUCIIEHNS YCTyNa, a He Ha KPVMBbIX.

5. PC-DMIS nonyunt TeopeTmyeckni Yctyn.
6. PC-DMIS nonyuunTt Kpusble ¢ nomoLubio mogenun CAD.

7. PC-DMIS nonyunt koopAarHaThl TOYKM U BEKTOPLI AN [NTaBHOM CTOPOHbI M cTopoHbl Kannbpa
3a3opa.

8. PC-DMIS npuMeHWT 3agaHHoe 3HadYeHue [nybuHbl, a nocne nepeceyeHns KpmBbiX OyaeT BblMUCIEH
TEOpPeTMYECKMI 3a30p Ha 3aJaHHON rnybuHe.

9. PC-DMIS Takxe BblMUCIIUT BEKTOP pa3pesa (BAOMb HanpasnstoLen) n HanpasneHne 3asopa
(nepecekatoLLero HanpaensAoLLYyHo).

10. YcTtaHoBuUTe 3HaveHust OTcTyn 1 UHTepBan Takum o6pa3oM, YToObl OHM BKITHOYany TONbKO TOYKM Ha
MAOCKMX NOBEPXHOCTSIX, & He TOYKM Ha KPUBOM YacTu.

11. YcraHoBuTe gpyrve napameTpbl no HeobxogumocTtu. Cm. "ChneunanbHble napamMeTpbl ycTyna u
3asopa".

12. BeeguTte Tpebyemyto nHcdopmaumio Bo Bknagkax NMaHenb MHCTpPYyMeHTOB wyna. [1ns BBoga
MHopMaLMK Takke MOXHO BOCMOSb30BaThbCA BKNagkaMum cBocTB CkaHMpoBaHWe nasepom,
NasepHan unbTpaumna n JlazepHoe oTceyeHume.

13. B cny4ae He0BX0ANMOCTH, BbIMOJTHUTE LLEMYOK Mo KHonke TecT. BHMMaHue: MaluvHa HavHeT
nepemetleHmne!
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14. BbinonHuTe Wen4yok no kHorke CospaTb, a 3aTeM Mo KHonke 3akpbIThb.

Bo3mokHOCTb Bbi6opa CAD pgna yctyna u 3a3opa

B03MOXXHOCTb MOBTOPHOIO LWenyka no nepeoii Touke CAD Ha BbIGpaHHOW NMOBEPXHOCTU YacTo SBNSeTCs
TpeGoBaHNEM MpW ONpeaeneHnn unm nepeonpeaeneHn NnporpamMmmbl U3MepeHusl.

MepBas To4ka, No KOTOPOW NPOU3BEAEH LLENYOK MblLbio B [padnyeckom okHe, 3a UCKMoUYeHrem Touku
rmaBHOW CTOPOHbI 1 BekTopa pebpa, Tenepb oToGpaxaeTcs B BUAE YEPHOWM OKPYXHOCTU C LIEHTPOM B
BblGpaHHON ToYKe, NPU 3TOM BblibpaHHas NOBEpPXHOCTb GyaeT BbiaeneHa.

WHorga Clny4YaeTcCa Tak, 4To HangeHHasa Touyka rmaBHON CTOPOHbI HAXO0OUTCA B HEMPaBWUJ1bHOM MOJ1I0XXEHUN
rpaHunLbl NOBEpPXHOCTU, N BO3HUKaAET HeobxoauMOoCTb NMOBTOPHOIO LWes4vKa No To4Ke. Hwuxe npmuBeaeHbl ABa
crnocoba, kak 3ToO MOXHO caenathb:

1. Ecnwn HyxHasa To4ka rmaBHOM CTOPOHbLI HAX0AUTCSA Ha pebpe BblAENEHHOW MOBEPXHOCTU, JOCTAaTOYHO
ele pas LLEeNKHYTb N0 TOYKe Ha MOBEPXHOCTU AOCTAaTOYHO 6nn3ko K pebpy.

2. Ecnu HyxHas Todka rnaBHOM CTOPOHbI HE NEXUT Ha BblAENEeHHOW NOBEPXHOCTM, NpU LWeNYke no
NPOPUCOBAHHOW C MOMOLLIbIO OKPYXXHOCTM obnacTtu nHTepderic byaet copolleH. Mocne atoro PC-
DMIS 6yaeT rotoB kK NOBTOPHOMY U3MEPEHUI0 NepBoi ToukW. [ns o6nerdyeHunst nepeonpeneneHns
HOBOW BbIGOPKM NMOBEPXHOCTU NpeablayLiasi NOBEPXHOCTb OCTaBreHa BblAeneHHoN. CM.
N300paXKeHUs HUXeE.

175



PC-DMIS 2014 Laser Manual

o

Mpumep svibopa CAD 0ns ycmyna u 3a3opa

Be3 paHHbIx CAD

1. TllepemecTuTe MalLMHY B MECTOMOJIOXKEHME 3a30pa C MOMOLLbIO BKNaaku Bug nasepa B
"pacmyeckom okHe.

2. |.|.||eJ'IKHI/ITe Nno KHomnke YTeHne TOYKM U3 NMOSIOXKEHUA.
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9.

Co3paHne aBTO3/1eMEHTOB C UCMONb30BaHUEM 1a3€epPHOro wyna

Bpy4Hyto BBeguTe Bce TeopeTunyeckme 3HadeHnsa XYZ n IJK. Croga skntovaetcs Touka yctyna un
3a3opa, Bektop npocmoTpa, HanpaBneHue 3a3opa, MmaBHasa To4yka, Touyka kanubpa, MaBHbIN
BeKTOop 1 BekTop kanubpa.

O6paTtute BHMMaHMe, YTO NpY U3MEHEHUN HEKOTOPbIX MAapamMeTPOB B Crlyyasix, KOrga oTCyTCTBYHOT
AaHHble CAD, PC-DMIS HacTpouT HEKOTOpbIE 3HaYeHUs1 NapaMeTpoB aBToMaTudeckun. nga
nonyyYeHnss AonosrHMTeNbLHOM MHdopmauumn cM. "ABTOMaATUYECKM HACTPOEHHbIE 3HAYEeHUs yCTyrna u

3asopa".

YctaHoBuTe 3HaveHus OTeTyn v UHTepBan Takum 06pasom, YTOObl OHU BKIOYAmK TOSbKO TOYKU Ha
MMAOCKNX NOBEPXHOCTAX, 8 HE TOYKM Ha KPUBOI YacTu.

YcTaHoBUTe Apyrve napameTpbl Mo HeobxogmmocTu. CM. "CneunanbsHble napameTpbl yeTyna v
3asopa".

Beeaute Tpebyemyto nHcpopmaumio Bo Bknagkax NaHenb MHCTpyMeHTOB wyna. [1ns BBoaa
MHopMaLMK Takke MOXHO BOCMOSb30BaThbCs BKNagkaMum cBocTB CKaHMpoBaHue nasepom,
NasepHasn ounbTpaumus n JlazepHoe otceyeHue.

B cnyyae Heob6xoaMMOCTH, BbINOMTHUTE LLENYoK no kHonke TecT. BHMMaHue: MalumHa HavHeT
nepemetlleHmne!

BbinonHuTe wen4vok no kHonke Cospartb, a 3aTeM Mo KHOMKe 3aKprTb.

CneumanbHble NapameTpbl yCTyna v 3a3opa

[lns o3HakomneHus ¢ BM3yalibHbl NPUMEPOM [aHHbIX NapamMeTpoB, CM. CXeMY HWXe.

YCTyﬂ: JaHHoe 3HayeHune onpegenaeT pasHMLY MO BbICOTE MeXAY ABYMA CONPAXEHHbIMU AeTaaaAMN U3
INCTOBOro meTtanna. byaet v 3HavyeHWe ycTyna NoNOXKUTENbHbIM UAU OTPULATENIbHLIM B 32BUCMMOCTU OT TOrO,

Bbllle NN HUNXKe conpAraeman Aetasib N0 OTHOWEHUIO K IIOﬁpaSLI,OBOM CTOpOHe.

3a3op: [JaHHOe OKHO onpeaensaeT pacctoAHme (B 0AHOMN NIOCKOCTU) MeX Ay ABYMSA COMPAMKEHHbIMU AeTansiMmm
M3 NINCTOBOro MeTasnna.

Otcryn: OTCTyn yKa3blBaeT pacCTOAHUE OT Kpas 3a30pa, Ha Kotopom PC-DMIS ocyuwiectensaet usmepeHue
ycTyna.

UHTepBan: OKpYKHOCTb B TOYKE OTCTYNA, UCNONb3yemMan AN1A pacyeTa TeopeTUYecKmx 3HaYeHUN NOBEPXHOCTH,
ncnosb3yemblX B pacyeTe.

HanpaBneHue 3a3opa (BeKTop): C nomoLbio 3TMX noseit B o61act CBOMCTBA 3/1eMeHTa onpeaenseTca
Hanpas/ieHue 3a3opa.
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Cxema ycmyna u 3a30pa

1-3a30p

2 - OTcTyn

3 - Ycryn (oTpuuaTenbHbIi ycTyn n3obpakeH cnesa)
4 - [naBHaA CTOpOHa

5 - BekTOp pa3pesa

6 - IHTepBan

:g "MnaBHas" cTOpOHa BCeraa pacnosioXeHa c/esa OT HanpaB/eHMs CKaHMPOoBaHKsA/3a30pa.

]
E HanpaBaeHue CKaHMPOBaHNA KOHTPOIMPYETCA 3a4aHHbIM BeKTOpom paspesa, a He HanpaBaeHnemM Nonochl

nasepa.

7

-y Masterside

rd
i:- Sean motianh

HanpaeneHue ckaHuposaHuA

:g "naBHan" cTopoHa Bcerga pacno/ioXKeHa ciieBa oT Bektopa pa3spesa.
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Tunoeoli Ycmyn u 3a30p 8 Mpaguveckom oKkHe, 20e nokazaH Omcmyn (KpacHsele AuHuU), UHmepsan (puonemossie
OKpy#Hocmu), FybuHa (CuHAA AuHUSA), 0610CcMb FOPU3OHMANLHO20 OMCceYeHUs (Henamsle AUHUU), 061acmb
BepmuKasnbH020 omceyveHus (3eneHbim), sekmop lpocmompa (cuHAs cmpenka) u eekmop Paspe3sa (#eamas
cmpernka).

TekcT KOMaHAbl YCTYn U 3a30p B KOMaHAHOM pexXume

KomaH,qa yCTyI'I M 3a30p B KOMaHOHOM peXXume OKHa Pep,aKTopa BbIMMAAUT cneayowmm o6paaoM:
FNG2 =FEAT/LASER/FLUSH AND GAP/DEFAULT,CARTESIAN
THEO/<124.012,13.241,0>,<0,0,1>,<1,0,0>,0,7.985
ACTL/<124.012,13.241,0>,<0,0,1>,<1,0,0>,0,7.985

TARG/<124.012,13.241,0>,<0,0,1>

MASTER SIDE POINT

THEO/<128,13.241,0>,<0,0,1>

ACTL/<0,0,0>,<0,0,0>

GAUGE SIDE POINT
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THEO/<120,13.241,0>,<0,0,1>

ACTL/<0,0,0>,<0,0,0>

CUT PLANE VECTOR<0,1,0>,<0,1,0>
Depth=1

INDENT=3

SPACER=1.5

SHOW FEATURE PARAMETERS=NO
SHOW_LASER_PARAMETERS=YES

POINT CLOUD I1D=DISABLED
ZOOM=2A,GAIN=NORMAL ,OVERLAP=1
OVERSCAN=5

REDUCTION FILTER=OFF

FILTER LINES=Disabled

CLIPPING TOP=100,BOTTOM=0,LEFT=0,RIGHT=100
SOUND=ON

HORIZONTAL CLIPPING=2,VERTICAL CLIPPING=5
Fpacdmyecknin aHanus yctyna u 3asopa

AHanus Yctyna v 3a3opa COCTOMT U3 crieayoLwmx Tpex obnacten. Obpatutecs k rpadmky B KOHLE AaHHOMN
TeMbl:

1. O6nacTtb 3a3opa - B obnactu 3asopa aHannanpyemble TOYKN HAXOASATCS B None, LEHTP KOTOPOro
pacnonoXeH B TOYKe 3a30pa U OpUeHTUPOBaH BAOIbL BekTopa 3asopa. BeicoTa nonsa pasHa 60%
3HayeHunsa anuHel 3asopa. lunpunHa pasHa 130% 3HayeHuns anuHel 3a3opa.

2. O6nactb NMaBHoOro ycryna - B obnactu 'naBHoro yctyna Toukvn aHanuampytotcs B obnactu,
HauYnHalLWenca B TouKke [NaBHOW CTOPOHLI, B HAanpaBneHun, MPOTUBOMOMOXHOM [TNMaBHOMY BEKTOPY
pebpa. Ee anuHa pasHa 60% 3HayeHns onuHbl 3asopa.

3. O6nactb YcTtyna kanuobpa - B obnactu YcTtyna kanmbpa ToukM aHanuaunpyrTcest B obnacTu,
HaunHaroLelcsa B Touke CTOpoHbI kanubpa, B HanpasneHun, NPOTUBOMONOXHOM BekTopy pebpa
kanubpa. Ee anuHa pasHa 60% 3Ha4yeHus onnHbl 3asopa.

AHanma YcTyna u 3a3opa BbINOJHAETCSA C MOMOLLbIO CreayHoLMX MU3MEPEHHbIX 3NIEMEHTOB.
e Touka 1 BEKTOp 3a3opa
e Tou4ka rnaBHOM CTOPOHbI
e [loBepXHOCTb M BEKTOPbI pebpa rnaBHON CTOPOHbI
e Tou4ka CTOPOHbI kanmbpa

e [loBEpXHOCTb 1 BEKTOPLI pebpa CTOpOHLI Kannbpa
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PC-DMIS BbluMCNSaeT M3MEPEHHOE PAacCTOSIHUE TOYKM YCTyna 1 3a3opa OT 3TUX YEeTbIpeX N3MePEHHbIX
©a30BbIX NNOCKOCTEN:

o [lepBble ABE NMOCKOCTU ABMNATCA 6a30BbIMM MNOCKOCTAMM aHanMaa 3asopa, 3afaHHbIMU OT ABYX
n3mMepeHHbIX TouYeK MUHUMAaNbLHOrO PacCTosHWSA (rae BbIYMCIIEHO paccTosHue 3a3opa) u
n3MepeHHoro BekTopa 3a3opa.

e TpeTbs NNOCKOCTb ABNseTCA 6a30BON NMNOCKOCTLIO aHanM3a naMepeHHon MmasHon cTopoHbl. OHa
3a4aeTcs U3MepeHHON TOYKOM rMaBHOWM CTOPOHbI U 3MepPEHHbIM BEKTOPOM NOBEPXHOCTU rMaBHOM

CTOPOHBI.

e YeTBepTtas NnockocTb sBnseTcd 6a30BON NAOCKOCTLIO aHann3a namepeHHon CTopoHbl kannbpa.
OHa 3agaeTcs nsmepeHHon ToYKoW CTOPOHBI kKanmbpa 1 nsmepeHHbIM BekTopom noBepxHOCTU
CTOPOHbI Kanubpa.

[nsa cokpalleHuss BpemeHun aHanuaa PC-DMIS ucnonb3yeT TONbKo Gnvkaniimne To4KK K NAIOCKOCTU pa3pesa
(meHee yem 0,5 mm nnm 0,19685 grorimoB).

Cxema lpadmyeckoro aHanu3a:

| AL | AL
— e -___IH

1 a

e
YcnosHble 0603HaYeHUs:
AL OnviHa aHanuza. Coctasnaet 60% 3HavyeHUAa ANnHbI 3a30pa.
AW LLnpuHa AHanunza. Coctasnaet 130% 3HaYeHUA gAnHbI 3a30pa.
° TOYKM MMHMMANBHOTO PACcCTOAHMUA

— BekTop 3a3opa
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Touka 3a3opa 1 BekTop npocmoTtpa

o
O— TouyKa 1 BEKTOPbI CTOPOHbI Kannbpa
o

TouYKa M BEKTOPbI FNaBHOMN CTOPOHDI

L O6nactb aHanu3a yCTyna rnasHomn CTOPOHbI. bazoBaa NNOCKOCTb.

Ob6nacTb aHanM3a ycTyna CTOPOHbI Kanmbpa. basosas NN0OCKOCTb.

] O6nacTb aHanM3a 3a30pa

ba3oBan N10CKOCTb aHaAM3a 3a30pa

ABTOMaTM4YeCKM HAaCTPOEHHbIe 3Ha4YeHus YcTyna 1 3asopa

ObpaTtnte BHMMaHue, YTO NPY M3MEHEHUN HEKOTOPbLIX MapamMeTpoB YCTyna v 3a3opa B crydasx, korga
oTcyTcTBYtOT AaHHble CAD, PC-DMIS HacTpouT HEKOTOpble 3HaYeHWst napaMeTpoB aBTomMaTnyeckun. B
AaHHOWN TeMe OMNMCbIBalTCA N3MEHSIEMbIE NapameTpbl U TO, Kak MporpaMmMa paccyvTbiBaeT aTu
aBTOMaTU4eCKME 3HAYEHUS.

0O603HaueHus: Micnonb3yite AaHHbIE COKPALLEHMA NPY MPOCMOTPE YPABHEHMI HUXKE:

CPV = BeKTop niocKocTh paspesa
VV = BeKkTOp npocmoTpa

x = BekTOopHOe npounsseneHne
GV = BeKTtop 3a3opa

GD = PacctoAHme 3a30pa

GP = Touka 3a3opa

GPV = BeKTOp TOYKM 3a30pa

Mpwu BBOAE 3HAYEHUA TOYKU 3a30pa UK YTeHUA NONOXKEHUA...

e  TekyLmin BEKTOp LLyna MUcrnosib3yeTcs B kayecTBe Bektopa npocmoTpa.
e  TeKyLimin BEKTOP NOMOCHI UCTONb3yeTcs B KayecTBe BekTopa 3a3opa.

e HoBas nnockocTb paspesa onpeaensieTcs B TOUKe 3a30pa, a Takke paccyuTbiBaeTcs HOBbIN BekTop
nnockocTtu paspesa: CPV =VV . x(GV)"

e Touyka rmaBHOW CTOPOHbI U TOYKa CTOPOHbI kannbdpa OLEHMBAKOTCA npu “(GD)/2" oT HoBon To4ku
3a3opa BOosb Bektopa 3a3opa.

Ecnu pacctosHue YcTyna nonoxutensHoe, Toyka rinaBHOM CTOPOHbI TpaHCnMpyeTcs BOOSb
BekTopa npocmoTpa Ans 3HavyeHus ycTyna.

Ecnu paccTodaHune VCTyna oTpuuaTernbHoe, Touka CTOpPOHBI KanM6pa TpaHCnnpyeTca BOOIb
BeKTopa npocMOTpa And 3Ha4eHua ycryna.
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e BekTop NOBEPXHOCTU rMaBHOW CTOPOHLI 1 BEKTOp NOBEPXHOCTU CTOPOHBLI kKannubpa yCTaHOBMEHbI C
BekTopom npocmoTpa.

Mpwu BBOAE 3HaUeHUA BeKTopa NpocmoTpa...

¢ HoBas nnockocTb pa3pesa onpeaenseTcs B TOUKe 3a30pa, a Takke pacCunTbiBaeTcs HOBbIM BekTop
nnockocTtu paspesa: CPV=VV . x(GV)

e BekTop 3a30opa paccuuTbiBaeTCst TakuMm 06pa3om, YTobbl ObiTb OPTOroHaNbHbLIM MO OTHOLLEHMIO K
Bektopy npocmoTtpa: "GV=CPV . x(VV)"

e BekTop NoBEepXHOCTM FMaBHOW CTOPOHbLI M BEKTOp NOBEPXHOCTU CTOPOHLI Kanubpa NpoeLupyoTcsa Ha
HOBY!IO NTOCKOCTL paspesa.

e Touka rmaBHOV CTOPOHbI 1 TOYKa CTOPOHbI Kannbpa NpoeLupyoTcs Ha HoByto IMnockocTb pa3pesa.

Mpwu BBOAE 3HAaUeHUA BeKTopa 3a3opa...

e HoBas nnockocTb paspesa onpeaensieTcs B TOUKe 3a30pa, a Takke paccyuTbiBaeTCs HOBbIN BekTop
nnockocTtu paspesa: CPV = VV . x(GV)".

e BekTop NpocMoTpa paccunTbiBaeTCs TakuM o6pa3oM, YToBbl ObITb OPTOroHanNbHbIM MO OTHOLLEHMIO K
BekTtopy 3a3opa: "VV=GV.x(CPV)".

e BeKkTOp NOBEPXHOCTM IMaBHOM CTOPOHBI M BekTop NOBEPXHOCTW CTOPOHLI Kanubpa npoeunpyoTcs Ha
HOBYIO MITOCKOCTb paspesa.

e Touka rmaBHON CTOPOHbI 1 TOYKa CTOPOHbI Kannbpa NpoeuupyoTcs Ha HoByto IMnockocTb pa3pesa.

Mpw BBOAE 3HAYEHUA TOUKU rnaBHoOM CTOPOHbI U U3SMEHEHUU ero C NOMOLLbIO YTEHUA NONN0XKEHUA...

e HoBas nnockocTb paspesa paccunTbIBAETCS OPTOroHanNbHO Mo OTHOLIEHMIO K BekTopy npocmoTpa u
Touke rmaBHOM CTOPOHLI MUMHYC Touka 3a3opa: "CPV=VV.x(MSP-GP)’

e BekTOp 3a30pa paccunTbIBAETCA OPTOrOHaNbHO MO OTHOLLEHUIO K HOBOMY BekTopy npocMoTpa. "GV
= CPV.x(WV)'

e BeKkTOp NOBEPXHOCTM IMaBHOW CTOPOHLI, BEKTOp NOBEPXHOCTM CTOPOHBI kKannbpa v Touyka CTOPOHbI
kanubpa TpaHCNMPYHTCA Ha HOBYIO NIIOCKOCTb paspesa.

Mpw BBOAE 3HAYEHUA TOYKU CTOPOHbDI Kanu6pa UWIn nameHeHuu ero C NOMOLLbIO YTEHUA NONIOXKEHMUA...

e HoBas nnockocTb pa3pesa paccyMTbIBAETCS B LIEHTPE MO OTHOLLEHUIO K HOBOW TOYKe rnaBHoOM
CTOPOHbI U OPTOroHanbHO MO OTHOLLEHUIO K BekTopy npocMmoTpa 1 Touke rrnaBHOM CTOPOHBI
MUHYC Touka CTOpOHbI 3a3opa: 'CPV=VV.x(MSP-GSP)’

o BeKTOp 3a30pa paccynTbiBaeTCA OpPpTOroHasibHO No OTHOLWEHUO K HOBOMY BeKTopy npocMoTpa:
"GV = CPV.x(VV)’

e BeKkTOp NOBEPXHOCTM IMaBHON CTOPOHLI, BEKTOP MOBEPXHOCTM CTOPOHBI kKanubpa u Toyka 3asopa
TPaHCNMPYIOTCSA Ha HOBYIO MITOCKOCTL pa3pesa.

Mpwu BBOAE 3HAaUEHUA PACCTOAHMA YCTYNa...

e Touka rnaBHOWM CTOPOHbI U/MnK Toyka CTOPOHbI kKanMbpa TPaHCNUPYTCS B COOTBETCTBUM C
HOBbIM 3Ha4YeHWeM yCTyna BAOMNb BekTopa NoBEpXHOCTM rMaBHON CTOPOHbI UITN CTOPOHBbI
kanubpa.
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Mpu BBOAE 3HAYEHUA PACCTOAHMUA...
e Touka rnmaBHOM CTOPOHbI N/MnNn Todka CTOPOHbI Kanmbpa TPaHCNMPYKTCS B COOTBETCTBMM C
HOBbIM 3HayeHMeM 3a3opa BOoNb Bektopa 3a3opa.

JlazepHbIN MHOIOYrofIbHUK

|U Pahygon j ||:'C'|-'I
Feature properties
Center: Surface: Angle:

&

2669.072 1:(0.09116
528.391 K:J0.31682 1+Y0.
it

"*:l.i:t Mone -
T:|0
[mnerOuter: Diameter:
In  =| Jez7ros2 H |6 =] «|

Measurement properties
Depth:

1 E|Z
S| O[] st

Advanced measurement options

| J | J Analysis:

Relative to: Pt. Size:  + Tal: - Tal:

05  [3/0.01 0.01

S|

& Ol =Y

'H-‘I' Raow Owverdap [1.00] El: mm %ﬂg
+ Gain [NORMAL -l
Point Cloud [Disabled -

[N 1)

Asmo-anemeHmM MH020y20/16HUK

B HacToALee BpemAa AaHHOE AMasiorOBOe OKHO MOXET MCMO01b30BaTLCA UL b ANA U3MEPEHUA LLIECTUYTONbHbIX
3/1EMEHTOB (MHOI’OYI’OI’IbHMK c6 CTOpOHaMVI).

I/I3M€peHMe LEeCTUYronibHOro ariemMeHTa C UCnoJjib3oBaHNEM Ja3epHOro wyna:

1. TllepenanTe kK AnanoroBomMy okHy ABTO-3fneMeHTbl 1 Bbibepute onumnto MHOroyronbHMUK.
2. BbinonHuTe ogHy 13 cneayowmnx onepauuii:

a. BbinonHute wenykn no CAD ans Toro, 4TobbI YKa3aTb MeCTOMNOJI0XXEeHNEe U BEKTOP

MHOroyronbHuka. lMocne aToro BbINOMHUTE BBOA OCTaBLUENCs UHpopMaLIMK B PyYHOM
pexume.
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b. TNMepemecTnte MalwmnHy B MeCTOMNOMOXeHNe cdepbl C NOMOLLBIO BkNaaku Bua nasepa B
Fpachmuyeckom okHe. 3aTeM BbINOMHUTE LLEMYOK NO KHOMKE YTEHNE TOUKU U3 NONOXKEHUS.
3aTem Bpyu4Hyto BBeAMTE Mobyi0 OCTaBLUYIOCA MHAPOPMAaLMIO, TaKyto Kak AuamMeTp U T.1M..

c. BpyyHyto BBeOWTE BCe HOMMHAMbHbIE 3HAYeHus X, Y, Z, i, j, K, 3HayeHuss gnameTpa v T.4.

3. Baegute Tpebyemyto nHgpopmaumio Bo Bknagkax MaHenb MHCTpyMeHTOB wyna. [1ns BBoga
MHopMaLMK Takke MOXHO BOCMNOfb30BaThbCs Bknagkamm CkaHMpoBaHue nasepom, JlazepHas
dunbTpauus, JlazepHoe oTceyeHue, BKNagKkamu CBOMNCTB.

4. B cnyyae Heo6XxooMMOCTW, BbINOMNHUTE Len4yok no kHonke Tect. BHuMaHue: MawwnHa HauHeT
nepemetleHne!

5. BbinonHute Len4yokK no KHormnke CO3.C|aTb, a 3aTeM no KHomnke 3aKpblTb.
CneumanbHble NapameTpbl MHOFOYrofibHUKa

Konuuyectso CTOpPOH - ,L'J,aHHbIVI napameTp onpegendaeTr KoJIM4ecTtso CTOPOH, UCNOJIb3yeMbIX B MHOIOyroJibHuUKe.
[na nasepHbix YCTPOVICTB KO/ZIMYEeCTBO CTOPOH aBTO-3/1eMeHTa MHOroyronbHUK Bcerga pasHo 6.

Aunamerp - 3HaueHUe B 4aHHOM OKHe onpeaenaeT AMamMmeTp MHOroyrosibHuKa.

Fny6uHa - AaHHbIN NapaMeTp KOHTPONIMPYET TO, Kakne AaHHble ncrnonblytotca PC-DMIS ans pacueta
XapPaKTEPUCTUK 31EMEHTA. 3HaUYEHME rNyBMHbI MOXKET UCNO/Ib30BATLCA A/1A YCTPAHEHUS AAaHHbIX HA
3aKPYIIEHUN UM KaKOoN-NMBOo pyroli ToUYKe Nepexoaa 3/1eMeHTa, KOTOPYHO Bbl HE XOTUTE MCMO/Ib30BaTb NPU
pacuyeTe 3sieMeHTa. YKa3zaHHOe NoI0XnTebHoe 3HaYeHne coobuaeTt PC-DMIS o Tom, B Kakom mecTe BA0/b
anemeHTa PC-DMIS cnepyeT ocywecTBaAATb MOUCK ANA pacyeTa XapaKTEPUCTUK anemeHTa. MNpu 3HavyeHnmn
rny6umHbl 0 pacyeT AaHHOIO 3/1IEMEHTA OCYLLLECTBSETCA HA BbICOTE MJIOCKOCTU NOBEPXHOCTM C UCMOb30BaHUEM
AaHHbIX, NONYYEHHbIX HA MAaKCMMaIbHO BO3MOKHOM rnybuHe OT NA0CKOCTU NoBepxHOCTU. Mpu BBOAE Ntoboro
APYroro 3Ha4YeHus rnybuHbl pacyeT OCyLLEeCTBASETCA Ha AaHHOW rybuHe. B cBs3un ¢ orpaHUYeHUAMM
annapaTtHoro obecneyeHnn A4na AAaHHOTO TUMNA 31EMEHTA, MPU UCNOIb30BaHUU 3HAYeHUA rybuHbl 6onee 0
HeobxoaMMo uUcnonb3osaTb MUHUMYM 0,3 mm (0,01181 aroiima).

(’g 3HayeHue ryO6UHbI MO YMONYAHWUIO YCTaHABIMBAETCA HA HOMb. ITO 3HAYEHME MO YMOYAHUIO A8
anemeHTa NNocKocTh 6e3 BblaatoLwmxca Kpaes. Ero Heob6xoAMMO U3MEHUTb Ha APYroe 3HaYeHWe, eC/IM UMEerTCA
onpeaeneHHble TpeboBaHMA K BalleMy YepTexy AeTann. B npotmsHom ciydae PC-DMIS 6e3ycneliHo
NomnbITAaeTCA ONPeAeUTb TOUYKN Ha 3a4aHHON rybuHe, YTO NPUBEAET K OLIMOKE pacyeToB 3/1IeMeHTa B Moy /1e

n3Bs1ie4eHnA anieMeHTa.

Hanpumep, rnyburHa 3 yKasbiBaeT Ha TO, YTO Bbl XOTUTE MCMO/b30BaTh A/1A pacyeTa BCe AaHHble CO 3HauyeHnem 3
MM (MK Aoma, B 3aBUCMMOCTU eAUHUL, USMEPEHNA NPOrpamMmMbl USMepeHns) u sbllue. Ecamn 6yaer ykasaHo
3HauyeHwue 0, 3To CBMAETENbCTBYET O TOM, YTO Bbl XOTUTE UCMO/1b30BATb A4/1A pacyeTa BCe A0CTYMNHbIe AaHHbIE.
[N TOHKOCTEHHbIX 3/IEMEHTOB MOKET ObITb AeNCTBUTE/IbHbIM 3Ha4YeHMe 0, HO ANa AeTanel c Nbol rnybuHoM
[0 HUX ANA NONYYEHMA TOUHbIX PE3Y/bTaTOB, BO3MOXHO, NoTpebyeTca yKasaTb ryouHy.

=
:g [ake B TOM cnyyae ecnv byaert yKasaHo 3HayeHue r1y6buHbl, NpeBbIlWatoLLee HOlb, U3MEPEHHbIe pe3y/bTaTbl
BCEraa NpoeLmpyoTcs Ha MI0CKOCTb, HAa KOTOPOW HAXOAMUTCA 3/1EMEHT.
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Mpumep MHO20y20/1bHUKA 8 [Paghuyeckom OKHe, MOKA3bl8aoWuli:

Kosnbuo (oKkpyxHocmu po3og8o2o usema)

, FopuzoHmMasnbHoE nepekpbvimue CKAHUPOBAHUSA (OKPYHCHOCMb Henmoao ysema)
, BepmuKasibHoe nepekpbimue CKAHUPOBAHUSA (OKPYyHHOCMU 3e1eH020 ysema)

u FnybuHy (20nybsim)

TeKCT KoMaHAbI MHOI’OYFOHI:HVIK B KOMaHOHOM peXxumMme

KomaHaa MHoroyronbH/K B KOMaHOHOM pexunme okHa PefakTopa BbirnaauT criefyowmm obpasom:
POL1 =FEAT/LASER/POLYGON,CARTESIAN
THEO/<1.0379,1.9488,0.5906>,<0,0,1>,<0.8660254,-0.5,0>,0.5118
ACTL/<1.0379,1.9488,0.5906>,<0,0,1>,<0.8660254,-0.5,0>,0.5118
TARG/<1.0379,1.9488,0.5906>,<0,0,1><0.8660254,-0.5,0>
NUMSIDES=6

DEPTH=0

SHOW FEATURE PARAMETERS=NO

SHOW_LASER_PARAMETERS=YES

POINT CLOUD ID=DISABLED

SENSOR FREQUENCY=30,0VERLAP=0.0394

OVERSCAN=0.0787 ,EXPOSURE=35

FILTER=NONE

PIXEL LOCATOR=GRAY SUM,Min=30,Max=300

CLIPPING TOP=100,BOTTOM=0,LEFT=0,RIGHT=100

RINGBAND=0OFF

TpaekTtopuu aBToanemeHta MHOroyronbHuK
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[na onpepeneHns HanpasneHus ckaHnpoBaHua PC-DMIS ncnonb3yeT yrnoBom Bektop |1JK.

JIUHUU CKGHUPOBAHUSA UAU M010CkI /1a3epa 37eMeHma (MOKA3aHb! 8 2) pacnosnioxeHsl neprneHOUKYAAPHO y2i1080My
8eKmopy asieMmeHma (nokasaH 6 1).

JlazepHbIn uunuHApP

| @ Cylinder MISE

— Feature properties

Surface:
|Z|E'.E'?'I 23
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— Measurement properties

Depth:
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— Advanced measurement options

I _” LI Analysis:
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Poirt Cloud IDisabIE.-d ;I

Asmo-anemeHm LunuHop

MamepeHne uunuHapa ¢ Mcnosnib3oBaHUEM Ma3epHOro Lwyna:
1. TllepenaunTe k AnanoroBoMy okHy ABTO-3fieMeHTbl 1 BbibepuTe onumio Liununap.
2. B none BHyTpeHHuI/BHewHun Boibepute BHyTp. nnv BHew..

3. Bbinonuute O4HYy 13 cnegyruwmnx onepau,vu7|:
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a. BbinonHute wenykm no CAD ang toro, 4tobbl YKa3aTb MeCTOMNOJI0XXEeHNEe U BEKTOP
umnnuHapa. Mocne 3Toro BbINONHUTE BBOA OCTaBLUENCS I/IH(*)OpMaLI,MI/I B PY4YHOM peXxunme.

b. TMepemecTnTe MalMHY B MECTOMOSOXEHNE LMNUHAPA C NOMOLLLIO BKNagku MpocmoTp
nasepa B Npachnueckom okHe. 3aTeM BLINOMHUTE LLIEMYOK MO KHOMKe YTeHue TOUKkn u3
NosioXeHnA. 3aTeM Bpy4HyHo BBeauUTe Nobyro OCTaBLUYOCHA MHpOpMaLUIo, TaKyto Kak
3HayeHune ang onumu BHYTpeHHUIW/BHelwHWI, guameTp, ONVMHY 1 Tak ganee.

c. BpyuHyo BBeguTe BCE HOMMHArbHbIE 3HAYEHUs X, Y, Z, i, ], K, 3Ha4eHus
BHyTpeHHU/BHeLwwHun, anameTp, AnvHY, myouHy v T.4.

4. Bsepgute Tpebyemyto nHdopmMauuio Bo Bknagkax MaHenb MHCTpyMeHTOB LWyna. [1na BBoda
NHOpMaLMK Takke MOXXHO BOCMNOMb30BaThLCA BKkNagkaMm CkaHupoBaHue nasepom, JlazepHas
cdmnbTpaums, JlazepHoe oTceveHue, BKnagkaMmu CBOMCTB.

5. B cny4ae Heo6xoaMMOCTU, BbIMOMHUTE LWENYoK No kHonke TecT. BHMmaHue: MawunHa HauHeT
nepemetleHue!

6. BbinonHute wenyok no kHonke Co3paTb, a 3aTeM Mo KHonke 3akpbIThb.

MpumeyaHune: MecTtononoXKeHne 1 HanpaBAEHNE BEKTOPA 3/1IEMEHTA onpeaendeT LLeHTPaibHaA OCb LUAMHAPA.

CneuunanbHble napameTpbl LUNMHAPA
AMaMETp: 3HayeHue B AaHHOM OKHe onpeaenaeTt AMameTp umanHgpa.

[AnuHa: 3HayeHMe B AaHHOM OKHe onpeaenseT AauHy (BbICOTY) ocu UmamHAapa. NapameTp AAunHbI
AeNCTBUTENEH NINLLb B KayecTBe HoMUHaNa. PakTUYeCKM, U3MepeHne ANUHbI He OCYLLeCTBAAETCA.

BHyTpeHHUI1/BHewWwHNiA: JaHHbI napameTp onpeaenset To, ABAAETCA NN UMAUHAP BHYTPEHHUM LUAUHAPOM
(oTBEPCTMEM) UK BHELLHUM LUANHAPOM (BKIOYAA CTEPIKEHD).

Ba)HO: BO3MOXXHOCTb NMOIHOTO M3MEPEHUA BHYTPEHHETO LIMHAPUYECKOTO OTBEPCTUA C MOMOLLbIO N1a3epa
oTcyTCTBYEeT. BO3MOXKHO n3mepeHune nnib NONOBUHbI ULUANHAPA, KaK, HAaNnpumep, UMAINHAPUYECKOro KaHana,
npopesaHHoro B 6710Ke (CM. NpUMeEp HUXKe).
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MpumeyaHue: B oTnumne oT Apyrnx nNasepHbiX aBTO-3/IeMEHTOB, 3HavyeHue MNMepeKpbiTue CKAHMPOBAHUA BO BKIaAKe
CBoiicTBa CKaHUpoBaHUA nasepom MNMaHeNn MHCTPYMEHTOB LLlyna A0/1}KHO UCMO/1b30BaTb OTPULUATEIbHbIE 3HAaYEeHUA.

OTO OrpaHUYMBaET U3MEPEHME B LI,MI]MH,D,pM‘-ieCKOﬁ obnactu BAO1Ib OCU UMAnHApPa.

Iny6uHa: aHHbIA NapameTp KOHTPOMPYET NOAOMKEHNE TOUKM GOKYCUPOBKM Nasepa OTHOCUTEIbHO BHELWWHErO
AVameTpa UManHApa (BHELWHWe LMAUHAPBI) UK LEHTPANbHOW OCU LMAUHAPA (BHYTPEHHME UMAMHAPGI). ITO
NoO3BO/IAET KOHTPO/IMPOBATb TO, KAKMM 06pPa3om NOOChI 1a3epa NagaloT Ha MOBEPXHOCTb LMAMHAPA, YKa3asB,
HACKO/IbKO 4aNeKO MAN HACKO/bKO 6AM3KO Na3ep HaXxo4MTCA OT MOBEPXHOCTU unamHapa. MybuHa 0 ans
BHYTPEHHETO 3/1IeMeHTa 03Ha4aeT, YTo LeHTP /1Ia3ePHOro LWyna HaXOAWUTCA Ha LeHTPANbHOW OCK LMAUHAPa. Oas
BHELUHEro 3/1eMeHTa OH HaXx04MTCA HA NOBEPXHOCTW BHELIHErO LUAVHAPA.

o [1pn OTpULATENBHOM 3HAYEHUW FTYOUHDBI LLEHTP 1a3EePHOTO LLyNa NepemMeLLL.aeTca B HanpaBaeHUN OT
NOBEPXHOCTU LUANHAPA.

o [1p1 NONOMKMTENIBHOM 3HAYEHUN TYBMHbI LLEHTP 1a3ePHOrO LyMNa NepemeLLaeTcs B HanpasaeHnn K
MOBEPXHOCTU UMAMHApPA.

Pe)xxum usmepeHus: [laHHbli CNUMCOK NOABAAETCA, eciv BHYTpeHHWi1/BHeWwH Wi ycTaHoBAeH Ha BHewwHuiA. 310
nossonAeT 6onee AeTaNbHO ONpPeaennTb PEXKUM U3MepeHUs, Bbibpas usmepeHune sHelwHero Luamuapa nau
CrepyKHA. B cnyyae co BHeWwHMM LUManHAPOM YacTb NAOCKOCTU HE UMEET 3HAUYEeHUA U, eCAN UMeeTcs, ee
cnepyet usberatb. B cnyyae co Crep*kKHem He06X0AMMO BbINONHUTL U3MepeHne naockocTyh. Mpu Bbibope
onummn CtepxkeHb oTobpakatoTca coicTBa CmeLyeHUa LeHTpa U [ AnHbI NOMCKa.

[aHHoe 3HaveHuWe onpegenaeT LeHTp Ll,VIﬂI/IH,EI,pI/IHeCKOVI 4aCTn CTEPXKHA.

AnuHa noucka: [JaHHoe 3HaYeHuWe onpeaenaeT ANMHY UMANHAPUYECKON YacTu.

Z’g 3HaueHwue rnybuHbI N0 YMOAYAHMIO YCTaHABIMBAETCA Ha HOMb. ITO 3HAYEHWE MO YMONYAHMIO ANA eMeHTa
NA0CKOCTU 6€3 BblaatoLmxcsa Kpaes. Ero He06X04MMO U3MEHUTb Ha ApYyroe 3Ha4YeHWe, eCin UMELOTCA onpeaeneHHble
TpeboBaHUsA K Ballemy YepTexky AeTanu. B npotmsHom cayyae, PC-DMIS 6e3ycneliHo nonbiTaeTcs onpeaentb TOUKN

Ha 3a4aHHON rybMHe, YTO MPUBEAET K OLUMOKE PacYeToB 3/1eMeHTa B MOAY/1E U3B/EYEHNA S1eMeHTa.
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Mpumep sHympeHHez0 LlunuHApa, nokasviearouwuli 21y6uHy (OKPYHHOCMb CUHE20 Yy8ema), OauHy (HUMHAS
OKPYHHOCMb) U NepeKpbimue CKAHUPOBAHUSA (OKPYHHOCMb #eamozo ysema)

Mpumep LunuHApa cmepxHA, NoKasbiearowuli 0uHy MOUCKA (OKpYHHOCMU huo1emoeo2o yeema), cMeweHue
ueHmpa (3eneHas AUHUA), OAUHY MOUCKA (huoaemo8ssim), nepexpsimue CKAHUPOBAHUA (OKPYHHOCMb HEAMOo20
usema) u KonbUo (OKpy*HOCMU P0308020 yeema)
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TekcT komaHAabl LlunHap B KOMaHAHOM pexunume

Mpumep UMAMHAPA CTEPIKHA
CYL1 =FEAT/LASER/CYLINDER/DEFAULT,CARTESIAN,OUT

THEO/<3.1425,2.7539,0>,<0,0,1>,0.25,0.25
ACTL/<3.1425,2.7539,0>,<0,0,1>,0.25,0.25
TARG/<3.1425,2.7539,0>,<0,0,1>

DEPTH=0

MEASURE MODE=STUD

CENTER OFFSET=0

SEARCH LENGTH=0

SHOW FEATURE PARAMETERS=NO
SHOW_LASER_PARAMETERS=YES

POINT CLOUD 1D=COP1

HORIZONTAL CLIPPING=0.0787,VERTICAL CLIPPING=0.0787

Mpumep BHYTPEHHEro uMAnHApa
CYL2 =FEAT/LASER/,CYL2=FEAT/CYLINDER,CARTESIAN, IN

THEO/<1.895,1.91,1>,<0,0,1>,1.895,7
ACTL/<1.895,1.91,1>,<0,0,1>,1.895,7
TARG/<1.895,1.91,1>,<0,0,1>

DEPTH=3

SHOW FEATURE PARAMETERS=YES
SURFACE=THEO_THICKNESS, 1

MEASURE MODE=NOMINALS
RMEAS=NONE , NONE , NONE

AUTO WRIST=NO

GRAPHICAL ANALYSIS=NO

FEATURE LOCATOR=NO,NO,"""
SHOW_LASER_PARAMETERS=YES

POINT CLOUD ID=DISABLED

SENSOR FREQUENCY=25,0VERSCAN=2,EXPOSURE=18

FILTER=NONE

TpaekTopuun aBTOo3nemeHTa Llunuugp
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N3mepeHua umnnHapa

OTtpepaktupynte okHo 06paboTkm B Buae nasepa ons BKNOYEHNUS MakCUMarnbHO GonbLuen nopumm
LUnuMHAPUYECKon noBepxHOCTU. [MoBEpXHOCTL Nasepa A0MKHA HaxoANTLCA NPAKTUYECKN MO NPSMbIM YoM
K ocu umnunugpa (oTknoHeHme < 30 rpagycoB). B 3aBMCMMOCTM OT AnameTpa UmMnmMHapa, Npy BbIMOSTHEHMN
namepeHusa PC-DMIS GepeT ogHy 13 cnegyoLwmnx TpaeKTopui:

TpaekTtopus 1: OgUHOYHOE CKaHUpOBaHue

LunuHApsl c duamempom meHee Ucnonbayemoli Yacmu rnosocel. A A6149emca 08UMeEeHUEM CKAHUPOBAHUS.

TpaekTopus 2: MHOXeCTBEHHbIe CKaHUPOBaHUA

LunuHopel c duamempom bosee ucnonsdyemoli yacmu rosaocel

N3mepeHua cTepiKHA

OauHo4Hoe CKaHunpoBaHue

OTpepakTupyiite okHO 06paboTkm B Buae nasepa ons BKIOYEHUA MakcumarnbHO OonbLUe nopuun
LUITMHAPUYECKOM NoBepXHOCTU. MNOCKOCTb Nasepa JoImKkHA HaxoauTbea nog yrinom npubnuantensHo 30~60
rpagycoB K ocu uunuHgpa. CkaHMpoBaHMe OOMKHO 3axBaTUTb 06nacTb 6a30BON NITOCKOCTM CTEPXKHS, rae
YCTaHOBIMNEH LUNNUHAP.
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M3mepeHne KoHyca C MCNOoMb30BaHWeEM NasepHoro Lyna:
1. TllepenanTe Kk AnanoroBomMy okHy ABTO-3afneMeHTbl 1 Bbibepute onuuto KoHyc.
2. B none BHyTpeHHuI/BHewHun Bbibepnte BHYTp. v BHeLwH..
3. BbinonHuTte ogHy 13 cneayowmnx onepavui:

e BbinonHuTte wenyku no CAD ans Toro, YToGbl yka3aTb MeCTOMNOMOXeHMEe U BEKTOP KOHYyca, a
3aTeM BPYYHYI0 BBEAMTE OCTaBLLYHCA MHOPMALMIO.

o [lepemecTuTe MalmMHy B MECTOMOSOXEHNE KOHYCa C MOMOLLbIO BKagku Bua nasepa B
Mpacdhmyeckom okHe. 3aTeM BbINOMHUTE LLENYOK NO KHOMKE YTeHne TOUKU U3 NOJIOXKEeHUS.
3aTem Bpy4Hyo BBeAUTE Nobyro OCTaBLUYOCA MHAOPMALMIO, TaKyto Kak 3HavyeHue ans
onuuu BHyTpeHHU/BHelwHnn, anameTp, AnvHy 1 Tak ganee.

e BpyuHylo BBEOUTE HOMUHANbBHbIE 3HAYEHUS X, Y, Z, |, |, K, 3Ha4yeHnsa BHyTpeHHuI/BHeLwwHWA,
anameTp, AnuHy, rmybuny n T.4.

4. Bsegute Tpebyemyto nHdopMauuio Bo Bknagkax MaHenb MHCTPYMeHTOB wyna. [1ns BBoga
MHdOPMaLMKM TaKke MOXXHO BOCMOSb30BaTbCs BKNagkamy CkaHupoBaHue nasepom, JlazepHas
dunbTpaumsa n JlazepHoe otceyeHue.

5. HpM XXenaHuu BbIMOSHUTE LLEeNYOK no kHonke TecT. BHMMaHue: MaluvHa HavyHeT rlepemeu.l,eHme!

6. Haxmute Co3paTb, a 3aTeM 3aKpbITb.

‘anMeanME! MecTononoXeHue 1 HanpaBAeHNE BEKTOPA 3/IEMEHTA onpeendeT LLeHTPasIbHYH OCb KOHYCa.

CneumanbHble NapameTpbl KOHyca
AMaMETp: 3HayeHMe B AaHHOM OKHe onpeaendaetr AMamMmeTp KOHYyCa.

[AnuHa: 3HaueHne B AaHHOM OKHe onpeaenseT AAuHy (BbICOTY) OCK KOHyca. MapameTp A/MHbI AeicTBUTENEH
N1LWLb B KayecTse HOMMHanNa. PakTMUecKn, M3MepeHne A4NMHbI He OCYLLecTBAAeTCA.

BHyTpeHHWI/BHewHwMit: [laHHbI NapameTp onpeaensaeT To, ABAAETCA M KOHYC BHYTPEHHUM KOHYCOM
(oTBEPCTME) MMM BHELHMM KOHYCOM (CTEpPIKEHD).

Ba)HO: BO3MOXXHOCTb MOIHOTO M3MEPEHUA BHYTPEHHErO KOHUYECKOTrO OTBEPCTUSA C MOMOLLLbIO /1a3epa OTCYTCTBYET.
B0O3MOXXHO M3MepeHWe NnLLb NONOBUHbBI KOHYCA, KaK, Hanpumep, KOHUYECKOro KaHaa, Npope3aHHoro B 610Ke (cm.
npumep HUXKe).
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Co3paHne aBTO3/1eMEHTOB C UCMONb30BaHUEM 1a3€epPHOro wyna

% B oT/iume OT Apyrux Na3epHbIX aBTO-3/1IEMEHTOB, 3HaYeHMe MepeKkpbiTMe CKaHMPOBaHUA BO BKaaKe CBOMCTBa
CKaHUpOBaHUA Nasepom MaHenu MHcTpymeHToB LLlyn 1,0/1KHO MCNONb30BaTb OTPULATE/IbHbIE 3HaUYeHUA. ITo
OrpaHMYMBaAET N3MEPEHNE B KOHNYECKOW 061aCTM BAOAb OCK KOHYCA.

Iny6uHa: aHHbIA NapameTp KOHTPOMPYET NOAOMKEHNE TOUKM GOKYCUPOBKM Na3epa OTHOCUTEIbHO BHELWWHErO
AVameTpa KoHyca (BHELUHME KOHYCbI) UK LLeHTPaIbHOM OCKU KOHYCa (BHYTPEHHME KOHYCbI). 9TO No3BonseT
KOHTPO/IMPOBATb TO, KAaKMM 06Ppa30oM MO/0CkI 1a3epa NagatoT Ha NOBEPXHOCTb KOHYCA, YKa3aBs, HAaCKObKO
[AaNeKo UM HAacKoNbKo 61M3KO 1la3ep Haxo4MTCA OT NOBEPXHOCTU KOHyca. Mpu 3HaueHumn rybuHbl 0 pacyet
[aHHOrO 3/1eMEHTa OCYLLECTB/IAETCA Ha BbICOTE MAOCKOCTU MOBEPXHOCTM C UCMO/b30BAaHUEM AAHHbIX,
NOMYYEHHbIX HA MaKCMMa/IbHO BO3MOMKHOW ry6MHe OT NN0CKOCTU NoBepxHOCTU. Mpu BBOAE Nt06oro apyroro
3Ha4YeHMA rNyBUHbI pacyeT OCYLEeCTBAAETCA Ha AaHHOM rybuHe.

@ 3HayeHwue rnybuHbI MO YMOAYAHMIO YCTAHAB/IMBAETCA Ha HOMb. ITO 3HAYEHWE MO YMONYAHUIO ANA SNEeMEHTA
NA0CKOCTU 6€3 BblAatoLmxca Kpaes. Ero He06X04MMO U3MEHUTb Ha ApYyroe 3HaYeHUe, eci UMeLoTcA onpeaeneHHble
TpeboBaHUsA K Balemy YepTexKy AeTanun. B npotnsHom cnyyae, PC-DMIS 6e3ycnelHo nonbiTaeTcsa onpeaenntb TOUKN
Ha 3a4aHHOMN FNybuHe, YTO NPUBEAET K OLLUMOKE PacyeToB 3/1eMeHTa B MOZY/1e U3BNEYEHUA S/1EMEHTA.
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Mpumep 8HEWHE20 KOHYCA 8 2pahu4ecKom OKHE C 0mobpaxceHuem duamempad (8epXHAA OKPYHHOCMb YepPHO20
usema), OnUHbI (HUXCHASA OKPYHHOCMb YepHO20 usemay), 271y6uHbl (OKpy#HOCMb cuHe20 usema) u Mepexkpbimus
(oKpyx#HOCM®b ¥ceamoeo ysema)

TeKCT KOMaHAabI KOHyc B KOMaHAOHOM peXxume

CON1 =FEAT/LASER/CCONE/DEFAULT, CARTESIAN, OUT
THEC/<526.015,137.424, -673.61>,<0.0018474,0.0011722,0.9999576>, 90.344,7.665, 14,423
ACTL/<526.04,137.433,-673.61>,<0.0010103,0.0012137,0.9999988>, 90,175, 7.665,14.473
TARG/<526.015,137.424, -673.61>,<0.0018474,0.0011722,0.9999976>
DEETH=0.5
SHOW FEATURE EARAMETERS=YES
SURFACE=THICKNESS_NONE, 0
RMEZLS=NONE , HONE , NONE
AUTO WRIST=NC
GRAPHICAL ANALYSIS=YES,0,0.01,0.01
SHOW LASER PARARMETERS=YES
BOINT CLOUD ID=COP1
SOUND=0OFF
HORIZONTAL CLIPPING=5,VERTICAL CLIPEING=1
OUTLIER REMOVAL=CN, 1

TpaekTtopuu aBTo3nemeHTa KoHyc

JNazepHbli LWyn OCYLLECTBISIET CKaHNPOBaHWe BOOMb ANWHbI KOHYCa, Nepemellasicb B HanpaBieHn BekTopa
KOHyca. Jlazep fOSWKEeH HaxoaMTbCS NPaKTUYECKN NePNeHaNKYNAPHO AaHHOMY BEKTOPY.

JIUHUU CKGHUPOBAHUSA UAU M010ChI 71a3epa 37eMeHma (MOKA3aHbl 8 2) pacrnosnoxeHsl nepneHOUKyAApHO 8eKMopy
anemeHma (nokasax 8 1). HanpaesneHue ckaHUpoeaHus (3) cnedyem nocae eekKMopa anemeHma

Cdepa nasepa
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Co3paHne aBTO3/1eMEHTOB C UCMONb30BaHUEM 1a3€epPHOro wyna

| D Sphere | sPH1
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Aemo-anemeHm Cehepa

M3mepeHune cepbl C MCNOMb30BaHMEM Na3epHoro Lyna:

1. MepenaunTe Kk gnanoroeoMy okHy ABTO-3anieMeHTbl 1 BbiGepute onuuio Ccpepa.

2. B none BHyTpeHHuI/BHewHun Boibepute BHyTp. nnv BHew..

3. BbINonHMTe OAHY M3 criedytoLmMX onepaLuii:

BbinonHuTte wenyku no CAD ans Toro, YTo6bl ykazaTb MECTOTMONOXEHME U BEKTOP Chepbl.

pacdmnyeckom okHe. 3aTeM BLINOMHUTE LLEMYOK MO KHOMKe YTeHne TOUKN U3 NOJIOXKEHUS.

a.
lMocne aToro BLINOMHUTE BBOA OCTaBLUENCS UHOPMALIMM B PYYHOM pEXMME.

b. TlNepemecTute mawunHy B MecTononoxeHue cdepbl C MOMOLLLIO BKNaaki Bug nasepa B
3aTtem BpyYHyI0 BBeauTe Niobyio 0CTaBLLyOCA MHAOPMALIMIO, TAKyH0 Kak 3HadYeHne ansi
onumu BHyTpeHHUI/BHelwwHUR, anameTp, 1 Tak ganee.

C.

BpyuyHyto BBeAMTE BCE HOMUHAINbHbIE 3HAYEHUS X, Y, Z, i, |, K, 3Ha4yeHus
BHyTpeHHUI/BHewHun, anameTp v T.4.

4. BseguTe Tpebyemyto MHopMaLmMio Bo BKagkax MaHenb MHCTpYMeHTOB wyna. [1ns BBoaa
MHOPMaLMM Takke MOXHO BOCTONb30BaTbCH BkIagkamy CkaHMpoBaHue nasepom, JlasepHas
dunbTpauus, JlasepHoe oTceuyeHue, BKNagkamy CBOMCTB.
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5. B cnyyae Heo6xoauMMOCTK, BbIMOMHUTE LWEeNYokK no kHonke Tect. BHumaHue: MawwnHa HayHeT
nepemetleHune!

6. BbinonHute Len4yok no KHomnke CO3,C|aTb, a 3aTeM Nno KHomnke 3aKprTb.
CneumanbHble napameTpbl cdepbl

BHyTpeHHAA/BHeLWHAA: [JaHHblii napameTp onpeaenser, ABAseTca an chepa BHyTpeHHen chepoit
(sorHyTolt) MnM BHewHel chepoit (BbINyKNOM).

Aunamertp: 3HayeHne B LaHHOM OKHe onpeaenseT guametp cdepbl.

Mpumep sHewHell cihepbl 8 2pAPUYECKOM OKHE, MOKA3bIBArOWUL [Tepekpbimue CKaHUPOBAHUSA (OKPYHHOCMb H(EAmo20
usema)

TekcT koMmaHAabl Cchepa B KOMAHOHOM pexume

KomaHga Cdbepa B KoMaHOHOM pexuMe okHa Pefaktopa BbIrnaguT cneayiowmm obpaszom:
SPH1 =FEAT/LASER/SPHERE,CARTESIAN, IN,LEAST_SQR
THEO/<1.895,1.91,1>,<0,0,1>,1.895
ACTL/<1.895,1.91,1>,<0,0,1>,1.895
TARG/<1.895,1.91,1>,<0,0,1>

START ANGLE 1=0,END ANG 1=0

START ANGLE 2=0,END ANG 2=0

SHOW FEATURE PARAMETERS=YES
SURFACE=THEO_THICKNESS, 0

MEASURE MODE=NOMINALS

RMEAS=NONE , NONE , NONE

AUTO WRIST=NO

GRAPHICAL ANALYSIS=NO

FEATURE LOCATOR=NO,NO, """

SHOW_LASER_PARAMETERS=YES
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POINT CLOUD ID=DISABLED
SENSOR FREQUENCY=25,0VERSCAN=2,EXPOSURE=18

FILTER=NONE
TpaekTopusa aBToanemeHTa Cepa

HanpaeneHve TpaekTopum onpegensieTcsi Ha OCHOBaHMMW MOJIOChI.

HanpasneHue mpaekmopuu CKaHUPOBAHUSA
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OumncTKa gaHHbIX CKAaHMPOBaHMA aBTO-3/IEMEHTA

OuuncTKa AaHHbIX CKaHUpoBaHUA aBTO-3JIeMEeHTa

WHorga aBTo-anemeHThl Nadepa PC-DMIS nocne cBoero co3gaHusi COXpaHsaoT AaHHbIE CKAHMPOBaHNS B
BUAE BHYTPEHHMX 06akoB To4Yek. OTO NnpomcxoauT, ecnu napameTtp Obraka Tovek Bo Bknagke CBoncTea
CkaHVpoBaHuA nasepa BbikntoyeH.

B 3aBmMcumMoCTM OT BaLlLMX FIOTpe6HOCTeIZ, cyuwlecTByeT ABa NyHKTa MEeHK OJ1A OYUCTKN BHYTPEHHNX OaHHbIX.
[aHHble NYHKTbl MEHIO HAX04ATCA B NOAMEHI0 Onepau,vwl | ABTO-311€MEHTbI nasepa u yoandawT
BHYTPEHHME OaHHblEe, TEM CaMblM YMEHbLUAA pa3Mep nporpaMmmbl NSMEPEHUA!

e OuuctTutb BCE AaHHbLIE CKaHnpoBaHus cenyac - npu Bbl60pe O0aHHOro NyHKTa MeHo HeMel1eHHO
yaoanaTcA BCE BHYTPEHHUe obnaka To4ek U3 aBTO-3N1eMEHTOB nasepa B nporpaMmme namMepeHud.

e OuuctTutb BCE AaHHbLIE CKaHnpoBaHuA nocre BbINOJIHEHUA - [aHHbIN NYHKT MEHK OTMe4YaeTCA
ranodykon. lNo YMOJTHaHUIKO 3TOT MYHKT MEHIK0 HE OTMEeYeH, HO OTMeYaeTCA Npu nNnepBoMm
ncnonb3oBaHun. Ecnn oH oTMeveH, BHYTPEHHNE obnaka To4yek Ntoboro BbINONIHAEMOro aBTo-
3N1IeMeHTa na3epa 6yﬂ,yT yaaneHbl Nocre BbINMOoJIHEHNUA.

Mpumeuanue: [aHHan GyHKUMA paboTaeT TONbKO A1 BHYTPEHHMUX 06/1aKOB TOUEK aBTO-3/1eMEHTOB. ITO He BAUAET Ha
KomaHzabl COP B nporpamme MamepeHus.
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CKaHI/IpOBaHVIe AeTann C NCnoJsib30BaHMEM 1a3€PHOro wyna

CKaHMpOBaHVIe AeTanun ¢ ucnoJib3oBaHueMm Jra3epHoro wyna

C nomoLubio nasepHoro wyna PC-DMIS no3sonseT 3agath Nnowaib N3MepeHus nyTemM CKaHMpOBaHUSA
nnowaan aetanu. MNMpu ckaHMpPoOBaHMM C MOMOLLBIO NA3epHOro Lyna rpynna AaHHbIX Touek byaeTt cobpaHa u
nepegaHa B KOHTPOMbHbIV 00BEKT obnaka Tovek, 3aaHHbIA B NporpaMMme nsmepeHusi. BaxxHo noHumartb To,
4yTO Npu paboTe ¢ obrakamu TOUEK U CKaHUPOBaHUAMMU, ckaHupoBaHus HE cogepxat kakme-nnbo aaHHbIe.
OHu nnwb onpefensitoT nepemelleHe MalnHbl. Bce aaHHble coxpaHstoTes B o6bekte O6nako Toyek.

B ocHOBHOW TeMe AaHHOro pasnena paccmMmaTpuBardTCA onunum CKaHMpoBaHUA, AOCTYMHbIe B NOAMEHIO
BcraBka I CKaHMpOBaHMe npun ncnonb3oBaHNKM Na3epHOoro wyna:

. MHdopmMaumsa o BbINOAHEHUN pacLUMPEHHOI0 CKaHMPOBaHUS

e OOLIMEe DYHKLUMM AManorosoro okHa CkaHMpoBaHue

. BblnoniHeHME CKaHNMPOBAHUSA HE3AaMKHYTOrO KOHTYpa

° BblnonHeHne pacluMpeHHOro CkaHMpPOBaHMS MO NOBEPXHOCTU

° BblnonHeHe pacluMpeHHOro CkaHMpoBaHWs Mo NepUMeTpy

e BbinonHeHne pacLUMpeHHOro ckaHMpoBaHMS cBOOOAHOM dhopMbl

o BblnoniHeHMe pyYHOro CKaHMPOBAHWS 1a3epoM

e YCTaHOBKA CKOPOCTW MaLIWHbI AN CKAHNPOBAHNA

e [lmnanor [MaHenb MHCTPYMEHTOB Lyna ¢ napametTpamm CWS

MpumeyaHue:

€C/IM UCNOoNb3YyeTcs Nas3epHbll aaTunk HP-L-20.8, HeobxoaMMOo onpeaeneHHoe KONMYECTBO BPEMEHU A1A AOCTUHEHMUA
ONTMMaNbHOM TemnepaTypbl NOCAe UHMUMaNn3aumn. Neae nHMumManmsaummn aatinka PC-DMIS otobpasut guanor
Mporpes nasepa npu HeobX0AMMOCTH, MOKa3bIBAOLLMI OCTaBLUEECA BPEMSA A0 AOCTUKEHUA HYXKHON TemnepaTypbl.

B | Laser Warm Up EI@
00:56 (7%)

[Onanor otobparkaeTtca TONbKO B Cly4ae HeobX04MMOCTU NPorpesa.

NUmetoTca cTaHOapTHble KHOMKKM CBepHYTb, Pa3sBepHyTb U 3aKpbITh.

MHdopmaumsa o BbINOSTHEHMU PACLLMPEHHOIO CKaHUPOBaAHUSA

PaclwmpeHHoe ckaHmpoBaHWe npeacTaBnseT HeNnpPepbIBHOE CKAHNPOBaHNE B aBTOMATUYECKOM peXxume,
ocyllecTBrnsemMoe no npeasapuTensHoO 3agaHHon Tpaektopuun. PC-DMIS cnegyeT no npegsapuTensHO
3alaHHOW TPAEKTOPUN HE3aBMCUMO OT POPMbI (PakTUHECKOM AeTanun. TpaekTopus MoXeT ObiTb 3aiaHa ¢
nucnonb3oBaHMEM psiga cnocoboB, onucbiBaeMbIX Aanee.

203




PC-DMIS 2014 Laser Manual

I'Ipvl TakOM pacLUMpeHHOM CKaHNpOBaHUM UCNOJb3yeTCA naseprM CKaHI/IpyIOLLIMVI wyn, 4To no3BonaeT
OCyLLECTBIIATE aBTOMaTU4YE€CKYHO OLI,I/IC*)pOBKy FIOBerHOCTeIZ. [ns1 BINONHEHUS pacLmnpeHHoro
CKaHMUpoOBaHUA:

1. YkaxwuTte Tpebyemble napameTpbl AN BbIOPAHHOIO CKaHMPOBaHWSi B aBTOMaTUYECKOM PEXUME.
2. BbinonHute wenyok no kHonke NeHepaumsa. PC-DMIS reHepupyeT ckaHupoBaHue.

3. Tlocne 3aBepLueHUs BbINONHUTE LLenYoK no kHornke Co3aaaTthb. [locne 3Toro anropMtM CKaHMpoBaHMUS
PC-DMIS ocyuiecTBnAeT KOHTPOSIb 3a NPOLECCOM N3MEPEHUS.

Tunbl paclUMPEHHOro ckaHnpoBaHud, nogaepxmsaemole PC-DMIS Bkno4atoT:

e CkaHMpoBaHWE HE3AMKHYTOrO KOHTYpa

e  CkaHMpoBaHWE NOBEPXHOCTMU

e CkaHuMpoBaHWe No NEPUMETPY

e CkaHupoBaHue cBoOOAHOM OPM bl

e Py4yHoe ckaHMpoBaHue N1asepom

[HaHHbIli chaiin JoKyMeHTa B NepBYo odepenb paccmaTpuBaeT oblume dYHKUMK, AOCTYMHbIE B ANANOrOBOM
okHe CKaHMpoOBaHMue, KOTOPOEe UCMOSb3YyeTCs AN BbINOSHEHUS TaKMX CKAHMPOBAaHWI, a 3aTeM ONUCbIBaeT
BbIMNOJTHEHWE AOCTYMHbIX OMNUMIA PacLUMPEHHOTO CKaHMPOBaHWSI.

Takke, onsa nony4veHms 6onee nogpobHoOM NHopMaLn O CKOPOCTN CKAHUPOBAHWUA BaLLEe MalluHbl, CM.
"YCcTaHOBKa CKOPOCTU MaLLUMHbI AJ11 CKaHMPOBaHUSA".

O6wume byHKUMU ANANoOroBoro okHa CKaHMpoBaHUA

BonbLUMHCTBO (PYHKLIMIA, ONUCAHHBIX HUXE, ABNAIOTCA OOLLMMN AN CKaHUPBaHUA ¢ ucnonb3osaHnem KUM
Unu B py4HOM pexnme. OyHKLMN, cneunmnyHble 4nst O4HOMO PeXUMa CKaHUPOBaHUS!, OTMEYEHbI
COOTBETCTBYHOLLNM 06pasom.

Twun ckaH.

Scan Tyupe

I E Patch Scan ;I

CrniucoK Tun CKaH.

Cnuncok Tun CKaHUpoBaHUA No3BOJIAET C NNErKOCTb0 OCYLLECTBIIATb NepPeKrniuyYeHne mexay tmnamm
CKaHMpoBaHUA, He 3aKpbiBad AnanoroBoe OKHO U He BbI6Mpaﬂ p,pyr017| TN CKaHNpoBaHUA.

1]

B okHe U oTobparkaeTca naeHTMPUKATOP CO34aBaeMOro CKaHUPOBaHUSA.

MapameTpbl CKaH.

O6nactb MapamMeTpbl CKAHUPOBAHUA NPEAOCTABMSET PA3NINYHbLIE 3fIEMEHTLI YNIPaBEHNS B 3aBUCUMOCTU

OT OCyLlecCTBIAeMOoro Tina CKaHnpoBaHuA. Cwm. oTAellbHble TeMbl NO KaXXAOoMYy TUMY CKaHUpoBaHUA:
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. NapameTpbl cKaHMPOBaHNSA HE3AMKHYTOrO KOHTYpa

. [NapameTpbl ckaHMPOBaHNSA NOBEPXHOCTU

. [NapameTpbl ckaHMpoBaHUA N0 NEPUMETPY

AnemeHTbl CAD

Haxxmunte Ha KHOTMKY PaCLI.IVIpeHHbIe >>, 4yTOoObI OTO6p83I/ITb nonHbin gnanor CkaH npu HeobXxoaMMOCTW.

Linear Open Scan
Scan type: _ Linear Open Scan - << Bask
Direction 1 Tedh: D: SCN1
ILDE x| Boundary Paints
& L Y z 3
Max increment: 0.1 1 0.000 0.000 0.000 1=
[n} 0,000 0.000 2,000
¢ P = Baied
_Add_| [Delete.
Initial ¥ectors
W 4N ] K o
E... 0.000 0.000 1000
Fl... 0,000 0.000 o0 |
a4 ] 3
Executon | Graphics | Path Definition
Theoratcal Path
» i Y z I i | K
4 m k
[ Generate | 2 umpholes  [Apal | [ A | [Delete |
Edge offset:  0LO00000 0.0 ' To Paint
Spiine Path
Curve: __ Weight: )
Open - Mg ‘J Dersity: 0. 100000
Calauation:  Spaong: —
[Appresimate *| [Densty -
Creste | | Cose

Juanozoeoe okHO CKaHUposaHue onsa CKAHUpoB8aHUA HE3AMKHYMoO20 KOHmMypa

HaxmuTe Ha Bknaaky 'padmka onsa npocmoTpa dnemeHToB ynpasneHus CAD. [laHHbIM pasgen no3sonseT
3apaTb anemMeHTbl nosepxHocTu CAD, ucnonb3yemble AN yCTaHOBKM "HOMUHAIbHbIX TOYEK".

CAD Controls

Select [ Depth

[ Deselect ] [ Deselect All
Thickness: ]

06aacme InemeHmei yripasneHus CAD
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B psage cnyyaes ckaHMpOBaHWE MOXET HayaTbCs Ha onpeaeneHHor NOBEPXHOCTN N NPOXOAUTb MO MHOMMM
Opyrum NoBEPXHOCTSAM [0 CBOero 3aBeplueHud. B Takux cnydasax PC-DMIS He 3HaeT, kakue anemeHTbl CAD
cnefyeT Ucnonb3oBaTh AN reHepupoBaHUs CkaHNMpoBaHUS. MO3TOMY OH JOSMKEH UcKaTb MO KaXaoun
nosepxHoctn B Mogenun CAD. Ecnn mogens CAD nmeeT MHOIO NOBEPXHOCTEN, 4O YCMNELUHOrO BbINOMHEHMWS
onepaunn reHepupoBaHUS CKAHMPOBAHMWS MOXET NPONTU MHOIO BPEMEHM.

\\’g [ns ncnonb3oBaHMA AaHHOW GYHKUMK a5 BbiIbopa nosepxHocTen CAD Bbl A0/IKHbI MMETb BO3MOXKHOCTb
MMMOPTMPOBATL M MCMONAb30BaTh AaHHble noBepxHocTM CAD. CneayeT ybeanTbes B TOM, YTO BblNa HaXKaTa KHOMKa

MpopucoBKa noBepxHOCTEN l-_J WY B NPOTUBHOM C/ly4ae Npu Haxatum Ha CAD mogenb BMeCTO BbibpaHHOM
noBepxHOCTU ByaeT BbibpaH HAMMKANLLININ 3N1eMEHT KapKaca.

Bo u3bexkaHue gaHHOM 3a4ePrKKU:

1. YcraHoBuTte dnaxok BeiopaTtb.

2. LUWenkHuTe no cooTBETCTBYIOLMM NoBepxHOCTAM. Mpu Beibope noBepxHocTn CAD oHa byget
BblgeneHa B rpadmnyeckom okHe. B naHenu CocTtosiHue ByaeT nokasaHo KONMMYECTBO BbIOPaHHbIX
NoBEPXHOCTEN.

3. HecmoTps Ha 1o, 4TO NoBepxHOCTM BbinNn BbiIGpaHbl, PC-DMIS no-npexHemy 6yaeT npogonkarb
Hape3aTb BCe MOBEPXHOCTW C MOMOLLbIO MAOCKOCTU CKAHNMPOBAHMSA Y HaYarbHOM TOYKM ANs
reHepupoBaHNs HOMUHaIbHbIX TOMEK A4S NOBepxHOCTen. B cnyvae ecnu ans reHepypoBaHus
crnegyeT UCMnonb30BaTh NULWb BbIbBpaHHbIE NOBEPXHOCTU, BblibepuTe onuuio TONbKO BblGpaHHbIe.
Ee moxxHO HanTw Ha Bknagke BeinonHeHue, korga onums NOMINALS vnvu FINDNOMS BbeibpaHa 13
packpbiBatoLlerocs cnucka Metog HommHanoB. [na nonyyYyeHns 4ONONHUTENbHOW MHopmaunmn 06
nMerLmnxca onuusax Ha Bkragke BoeinonHeHune cm. "Obnacte MeTog HoMUHanoB" pasgena
"Bknagka BeinonHeHue" B gokymeHtaumm PC-DMIS Core.

Ecnu noBepxHOCTb BbibpaHa no owmnbke, LWenKHUTe Ha 3Tol NOBEePXHOCTU BTOpoii pas. Mpu aTom BbIGOp
noBepxHocTu 6yaet oTmeHeH. Llenyok Ha kHonke OTMeHa BbiGopa 6yeT OTMEHSTb BbIGOP NOBEPXHOCTH
Kakabli pas Npu LLeSyYke Ha KHOMKe U3 rpynmbl BblAeNeHHbIX MOBEPXHOCTeR A0 TeX nop, noka Bblibop Bcex
noBepxHocTel He OyaeT oTMeHeH. LLlenyok Ha kHonke OTMeHa BblIGopa BCeX OTMEHUT BbiGOp Bcex
BblAENEHHbIX MOBEPXHOCTEN cpasy.

B cnyyae ecnu conaxok BblbpaTb He ycTaHoBMNeH, PC-DMIS Gyaet BocnpvHMMaTh ntobble LWenykm Ha
NMOBEPXHOCTM Kak [ paHNYHbIE TOUKN.

,D,OCTyﬂHbI cnenywowme onunmn:

dnaxok BbIbpaTh - no3BonseT BbiGpaTh anemeHTsl CAD NOBEPXHOCTM M NMPOBOJIOYHOIO KapKaca,
KoTopble GyayT UCMONb30BaTbCS Af1s NoMCKa HOMUHASIOB.

®naxok MMy6uHa - 3TOT PIaKoK NCMONb3YyeTCs TONbKO NPY BbIGOpe KPUBOMMHENHbBIX 31IEMEHTOB.
MoxHO 0603Ha4YUTb KOHKPETHbIVW KPUBONMHENHBIN arieMeHT CAD kak anemeHT rnybuHbl. [ns atoro:

1. CHauvana BblbepuTte Bce ocTanbHble anemeHTol CAD.
2. YcrtaHoBuTte chnaxok My6buHa .
3. Bbibepute CAD anemeHT.

KpuBas rnybunbl ncnonsayetcs npu onepaumsix FINDNOM. Koraa PC-DMIS Heobxoanmo HanTu
HOMMHarbl KPUBOSTMHEWHbIX 3rieMeHTOB, 6epeTtcst Bektop CAD anemeHTa rnyouHbl 1
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nepecekaeTcs ¢ BEKTOPOM Apyroro BelbpaHHoro CAD anemeHTa Ansi NofyYeHus NnoCcKOCTU.
3aTeM BbINONHAETCH NepeceyeHmne nnocKoCTM ANs NONyYeHUs HYy>XHOro HoMmMHana. Ecnu
BbIGpaHo MHoro CAD anemeHTOB, B ka4ecTBe HOMUHaNbLHOM GepeTcst bnvkanwas Touka
npouyneiBaHus. Mpu ncnonb3oBaHMKM gaHHbIX kapkaca CAD PC-DMIS 6ygeT nckaTb faHHble
Kapkaca B napax.

HecMoTps Ha TO, YTO MOBEPXHOCTU ObINK BbiGpaHbl, PC-DMIS no-npexHemy byaet
npogokaTb HapesaTb BCe NOBEPXHOCTU C MOMOLLbIO MAIOCKOCTN CKaHUPOBAHUA U HavYanbHON
TOYKM ANgA reHepupoBaHNs HOMUHaIbHBIX TOYEK Ans noBepxHocTen. B cnyyae ecnu anga
reHepupoBaHMsi UCMOMb3YOTCA NULLb BbIbpaHHbIE MOBEPXHOCTU, BbibepuTe dnaxok Tonbko
BblOpaHHbIe. Ero MoxHo HaiTu B pasgene MeTton HoMuHanoB Bknagki BeinonHeHwue.

Haxxmute Ha packpbiBatoLwmics cnmcok u Beidbepute onumto NOMINALS nnu FINDNOMS,
YTOObI BKIIOYNTE JAHHYIO OMNUNIO.

®naxok Tonbko BbiIGpaHHbIe - KOrga oTMeYeH AaHHbIN Oaxok, OH NO3BONSET NPUHYOUTENBHO
ncnonb3oBaTb TOMNbKO BblOpaHHbIE MOBEPXHOCTN AN NporpaMm co3gaHus Tpaektopun. Ero moxHo
HavTh B pasgene Metoa HoMMHanoB BkagkM BoinonHeHue. Haxxmnte Ha packpbiBalOLWUACS CNNCOK
n Boibepute onuno NOMINALS unu FINDNOMS, 4To6bl BKIOUYNTE AaHHYO ONUUIO.

KHonka OTMeHa BbiGopa - kaxablii pa3 yaanseT no ogHoMy BblaenieHHoMy anemeHTy CAD u3 rpynnbl
anemeHToB CAD, co3aaHHbIX C NOMOLLIbIO dnaxka BblGpaThb.

KHonka OTMeHa BbIGopa Bcex - cpady OTMEHSIET BbIGOP BCEX BblAENEHHbIX MOBEPXHOCTEN,
CO3aHHbIX C NOMOLLbIO doraxka BbiaenuTb.

TonwuHa - MoXeT I'IOTpe6OBaTbCF| pobaBneHne TOomMWnHbI MaTepunana B CKaHMpOBaHME. 3HaveHne
BBOOUTCA B eAnHULIaX nporpamMmmbl USMepeHUA.

O6nactb HoMuHanbHbIE TOUYKN CKAHUPOBaHMU A
HomMuHanbHbIE TOYKU CKAHUPOBaHUS MOTYT BbiTb OnpeaeneHbl Npy NOMOLUN:
e WX cuutbiBaHMe 13 danna
e YTeHue nonoxxeHun mMallmHbl
e /X reHepupoBaHue u3 3agaHHbIX FPaHNYHbIX TOYEK
e lcnonb3oBaHue gaHHbix CAD

Bonee I'IO,EI,pO6HO OaHHble TeMbl pacCMaTpMBalOTCA NO3XKe B AaHHOM pasaene.

Thearetical Scan Foints

| % v |z | | J | ki~
1 100877 &619 21 0 0 1
2 102877 BB 21 0 0 1
3 104977 8E19 21 0 0 1%
< >

Fead File [ Manual Paints Spline Paints:

061aacmb HOMUHAAbHbIE MOYKU CKAHUPOBAHUSA

PepaktnpoBaHune HoMMHanbHbIX TOYEK
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[na pegaktMpoBaHNa HOMUHaMNbHbIX TOYEK HEOOXOAMMO BbINOMHUTL ABOMHOW LLENYOK N0 HOMEPY
Tpebyemomn Toukun B cTonbdue #.

EN
45
46
47

5

Cmonbey #

OTobpakaeTcs AnanoroBoe okHo PeaakTMpoBaTb HOMUHaNbHbIe AaHHbIe. Vcnonb3yiiTe gaHHoe
OunanoroBoe OKHO OS89 peAakTupoBaHus 3HadeHun X, Y, Z, I, J, K. B cTpoke 3arofioBka gvManoroBoro okHa
oTobpaxaetcs U peoaktnpyemom TOUKN.

ﬂ
- oK. I
v.[010000 Concel |
2 |0.950000 | New |

I: IW Previous I
50000000 FipVecu I

Jluanozosvie okHa Pedakmuposams meopemuyeckue 0aHHble, omobpaxcaroujue KHonku Cnedyrouuli, Mpedsidyuwuli u

06p. sBekmop

B0O3MOKHO LMKAn4yeckoe nepemelieHne mexgy HOMmMHaibHbIMU TOYKaMUK NpPpU NOMOLWM WesT4Ka NO KHOMKam
Cnepgyrowmn van NMpeabiaywmin.

TaKKe BO3MOMEH NepeBopoT BEKTOPa A5 BbiGpaHHOM TOUKM MO wendky no kHorke O6p. BeKTop.
YnaneHMe HOMWHaAlIbHbIX TOYEK

Cnncok HoMMHanbHbIe TOYKU MOXET ObITh NErKO OYMLLEH OT MOBbLIX TUMOB CKAHUPOBaHUA. BeinonHute
LLIeNYOK NpaBOM KHOMKOW MbILLM BHYTpU cnncka HoMMHanbHbIe To4uku. [Nossutca 3anpoc Copocutb
HOMMHasnbHbIE TOYKU. BbINONHWTE LWEen4YoK No 3anpocy Ansa yaaneHust Todek U3 cnucka.

YteH. chanina

KHonka YTeH.cpanna coobuwaet PC-DMIS 0 HEOGXOAMMOCTU CUNTBIBAHNSA HOMUHAMbHbBIX TOYEK U3
TekcToBoro davina. Toykm JormkHbl BbITb NpeacTasneHsl B oopmate X,Y,Z,1,J,K ¢ pasgenurensmu-
3angatbivu. [poben mexay Todkamun onpefensieT Hayano HOBOM CTPOKU CKaHUPOBaHKS.

Py4H. TOYkmM

Mpn nomoLm BbiGopa drnaxka Py4H. TOUKKM, BO3MOXHO AobaBrneHne To4eK B CNNCOK TeopeTnyeckne ToHku B
py4YHOM pexume. OTOOP AaHHbIX TOYEK BO3MOXEH NyTEM NepemMeLleHns Lwyna B Tpedyemoe
MECTOMONOXEHWE N BbINOMHEHNS Lenyka no kHonke BknounTb wyn Ha maHvnynaTope nubo npu noMoLum
Wwenyka no kHonkam B CAD cpanne.

HoBas nuHua
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dnaxok HoBas cTpoka pyHKLUMOHMPYET NuLb ANS cCKaHMpoBaHUS yyacTka. [pu Beibope dnaxka HoBas
ctpoka PC-DMIS nony4vaeT nHcdopmaumio 0 TOM, YTO U3MEPEHHbLIE B PYYHOM PEXMME TOUKU JOIDKHbI
HaYMHaTLCA C HOBOW CTPOKM.

Touyku cnnanHa

OB6bIYHO, NPY U3MEPEHUUN TOYEK BPYUHYIO, MHTEPBAN N TpaekTopus ABNATCA HecTabunbHbiMU. OgHako, ¢
nomoubto Toukn cnnarHa BO3MOXHO NOCTPOEHME KPMBOW CniaHa BAOMb TPaeKTopun Npu noMoLLM crnucka
N3MEePEHHbIX BPYYHYHO TOUEK U CO34aTb MMaBHYH TPAEKTOPUIO C paBHOMEPHbBIM pacnonoXeHmemM Todek. [Ang
CKaHMpOBaHUsi He3aMKHYTOro koHTypa PC-DMIS pa3mellaeT BCe TOUKM Ha MIOCKOCTU CkaHMpoBaHus. [ns
CKaHMPOBaHWsi NOBEPXHOCTY TOYKM ANS KaXKA0W NPSMON CKaHUPOBaHWS NOMELLa0TCS Ha MIOCKOCTb
CKaHMpoBaHWs ANsl AaHHOW NPSIMOW CKaHMPOBaHMS.

Z’g KHonka TOYKM cnyamHa HefoCTynHa 4/19 CKaHMPOBaHMA MO NEPUMETPY.

Mpwn wenyke no kHornke Touyku cnnanHa otobpaxaeTcs AManorosoe okHo UHTepnonsiuma/annpokcumaums
TOueK.

Point Interpolation/ Approxinati

Curve Type:

Calculation Type: |.-'1‘-.ppr|::-:imate ;I
Weight: | Mo ﬂ
Paint Spacing Type: |DEﬂSit.'r' L‘

[ncrement ID

Cancel I Calculate I

UHmepnonayus/annpokcumayus movex

Twn kpuBon
CyuwiecTByeT TpY TUMA KPMBbIX, KOTOPbIE MOTYT ObITb MOCTPOEHbI C MOMOLLIO NPoLeayp A5 CNalNHOB:

OTKprTaﬂZ JaHHaa onuuA co3gaeT KPMBYIO C OTKPbLITbIM KOHLLOM. DTO O3Ha4YaeT To, YTO KpUBaA HauMHaeTCcA B
OAHOM MeCTe U 3aKaHYMBAETCA B APYyrom.

3aKpblTaﬂ: [aHHaa onuuAa co3gaeT KPMBYHO € 3aKPbITbIM KOHL,OM. 9TO O3HA4YaeT To, YTO KPUBAA HauMHAETCA U
3dKaH4YMBaeTCA B O4HOM U TOM XKe mecTe.

Mpamas: NaHHaa onuma otamdyaetca ot onumii OTKpbITasa nan 3akpbiTasa. OHa He ucnonbsyer
HOMMHa/IbHbIE TOYKM, HO BMECTO 3TOrO UCMO/b3YET rPaHUYHbIE TOUKM M CO34aET MPAMbIE IMHUK B Npegenax
rPaHUYHbIX TOYEK, CedyA NPaBuAam AN HaNpPasAeHUs rPaHNYHbIX TOYEK.

Twun pacyeTa

Mpu paboTe co cnaaitHamm BO3MOXKHO UCMO/Ib30BaHNE ABYX TUMOB PAcYETOB.
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AnnpokcumMmpoBaTb: [JaHHasA onuua No3BonseT 06ecneynTb OTKAOHEHNE TPAeKTOPUM OT GaKTUYeCKoM
TOYKM BBOAA Ha Heb6o/blIOE 3HaYeHMe ana obecnedeHmns NAaBHOM KPUBOW, MCNONb3YeMOi ANsA 0T6opa ToYek.

UHTepnonupoBaTthb: [laHHaa onuma 3acTaBAfaeT KPMBYIO TOYHO MPONTU Yepes Kaxayto TOUKY BBOAa.
Bec

JaHHbIV CMUCOK CTaHOBUTCA AOCTYMHbIM NpKU Bbibope Tnna pacyeta MpubansutenbHbii. Mpy NOCTPOEHUM KPUBOW OH
Nno3Bo/seT NpuaaTth 60/bllee BECOBOE 3HAaUYEHME TOUKAM, HaxoasaWwmMmea Ha 6osbliem paccTossHUKM Apyr oT apyra. Ans
OaHHOW onumu MoXKHO BblbpaTtb YES 1 NO.

Twun HTepBana To4km
lEl,aHHaf-l onuMAa No3BosAEeT KOHTPONNPOBATb TOYKM HA BbIXo4e ANA npoueaypbl cnnaiHa.

MNOTHOCTbL: [JaHHasA onuua NO3BONAET YKa3aTb NOLWAroBOE PACCTOAHNE MEXAY KaXKA,0M BbIBOANMOWM TOUKOW.
PC-DMIS onpepgenseT KOANMYECTBO BbIBOAMMbIX TOUYEK MO AJMHE KPUBOW U MHTEPBaNy, 3a4aHHOMY
nonb3oBaTesem.

KonunyectBO TOueK: [JaHHas onuusa nNo3Bo/seT yKa3aTb, CKOJIbKO TOYEK HeobXo4MMOo AN BbiBOAA.
Heszasucumo oT annHbl Kpusoi, PC-DMIS paBHOMepHO pacnpeaensaeT 3a4aHHble Nosb30BaTe/1IeM TOYKU NO
ONVMHE KPUBOMN.

LWar

[aHHoe none coaepXunT 3Ha4YeHue Wwara Aaa Tuna nHTepsaaa TOYKMU; 34eCb MOXKHO Bbl6paTb nnbo NnoTtHocTb, Mbo

KonnuectBo Touek.
O6nacTb N'paHU4YHbIE TOUYKHU

PC-DMIS nossongeT 3agaTb rpaHuLbl CKAHUPOBaHMWS NyTeM BBoAa 3Ha4YeHnn XYZ Onga oTaefbHbIX
rPaHMYHbIX TOYEK HANPAMY NyTeM N3MepPEHUs TOYEK C MOMOLLIbIO Na3epHoro Lyna Unn ¢ UCNofb30BaHNEM
CAD paHHbIX.

— Boundary Points and Yectors
B [ [v & | =
1 B1635 00994 0.95
B B.7627  0B023 0.95
2 BE21E 21824 0.95 b
3 1] 1] 1]
A n nl il LI
[aenerate | [Ihdo I Add | Delete |
Yectar: I | I J I K l
[nityec: ] 1] 1
-0.6429  0.7BB 1]
1] 1] 1

061acmb [PpaHUYHbIE MOYKU U 8EKMOpPbI

=
I’g [PaHUYHbIE TOYKM HEAOCTYMHbI U HE HYXKHbI 418 CKaHMPOBaHWA cBOboAHOM Gopmbl
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Bbl MOXXeTe M3MEHUTb LUMPUHY KOJTOHKU B cnucke MpaHuyHas To4ka, BbiOpaB npasbIvi UK NEBLIN Kpawn
3arofioBka KOJTOHKU C MOMOLLbIO JIEBOW KHOMKU MbILIW U NEPETSAHYB Kpal Ans yCcTaHOBKM TpebyeMoro
pa3smepa. aHHasa nHdopmauus coxpaHsieTca B Pegaktope yctaHoBok PC-DMIS npu KaxXaoM UX UBMEHEHUMN.

YcTaHoBKa rPaHN4YHbIX TO4YEeK C NOMOLbIO BBOAA
Ons YCTaAHOBKM rpaHuLbl CKaHUpPOBaHUA NyTeMm BBoAa:

1. [OBaxpgbl WENKHUTE Ha HY>XHOW rPaHMYHON To4ke B cTonbue #'. MNMpun 3ToM NnosiBMTCA AnanoroBoe
OkHO PepakTMpoBaHue 3fieMeHTa CKaHUPOBaHUS.

«
;| 0L 000000 Cancel
Z[ooomm T

Juanozoeoe 0KHO PedaKmupoeaHue 3/71emMmeHmMa CKaHupoeaHuAa

2. BpyuyHyto oTpegaktupynTe 3HadeHne X, Y unm Z.
3. LenkHuTe Ha kHonke OK, 4yToObl NPUMEHUTL U3MEHEHMS.

Mpun Wwenyke No KHomnke OTMeHUTb Bce caenaHHble U3MeHeHUA OTMEHATCA U ANanorosoe OKHO
3aKpbiBaeTCA.

KHonka CnepyroLwmm npuHMmaeT M3MeHEHUA U NMPOUCXOAMUT NePexos K pefakTMPOBaHMIO Cieaytowei
rPaHUYHOM TOUKW.

YcTaHOBKa rpaHUYHbIX TOYEK C MOMOLLLIO MeToA4a YTeHUS NOJIoXeHUsA
[na ycTaHOBKM rpaHuLIbl CKAHUPOBAHUS C MOMOLLIBIO U3MEPEHHBIX TOYEK
1. YcTtaHoBWUTE NasepHbll Wyn B HY)KHOE NOJIoXKeEHUe.

2. HaxmuTe Ha KHoMKy BKNOUYMTb Wyn Ha MaHuMnynsitope (4OCTyMHa TONbKO Ha MalumMHax DEA/B&S).

MpumeyaHue: CBETOMHANKATOP BKAOYEHUSA LLLyNa HA MaHMNyAATOpe ByAeT NoNepeMeHHO BKAKOYATLCA M OTK/IHOHATbCA
NPV HaXKaTUM Ha AAHHYHO KHOMKY. 3TO HE MMEEeT BaXKHOCTU U He BIUAET Ha CaMm Luyn.

Mpu 3TOM aBTOMATUYECKM 0BHOBAAETCA 3HaYeHMe TeKyLiein MpaHNYHOM TOUYKK B cnincke MPaHUYHbIE TOYKU U
BeKTOpbl. Mocne atoro poKyc nepemeLlaeTca K caeayowen rpaHMYHOM TOUKe (ecnm oHa ecTb B CNUCKe). B caydae
cKaHupoBaHua PATCH pononHuTeNnbHble FpaHUYHble TOUYKK ByayT A06aBAeHbl aBTOMATUYECKM, eC/IM TeKyLLaA TOUKa
ABNAETCA nocnegHen B cnucke. B ckaHnposaHun PATCH byaet otobparkeHa nociefHAsA Touka (OHa coBnagaert ¢
npeaplayuier Toukon). Mpu wenyke no kHonke OK PC-DMIS yaanset nocneaHow TOUKY.

YcTtaHOBKa rpaHMYHbIX TOYeK ¢ nomouwbio metoaa CAD AaHHbIX
PC-DMIS nosBonsieT BbIOUpaTh rpaHnYHble TOUKM MyTeM ncnosnb3oBaHust CAD gaHHbIX MOBEPXHOCTH.

Mpwn ucnone3soaHnn CAD faHHbIX NOBEPXHOCTU:
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1. Y6eauTecb B TOM, YTO UMNOPTUPOBaHbI HadexHble AaHHble CAD.

2. Bbibepute nuktorpammy lNpopucoBka NnoBepxXHOCTEN m .

3. BblbepuTe rpaHMyHyo TOYKY, LESTKHYB B HY)XXHOM nonoxeHuun B 'padudeckom okHe. PC-DMIS
BblgensieT BbiIOpaHHY NOBEPXHOCTb U aBTOMaTUYECKN OOHOBMSIET 3HA4YEHUE TeKyLLEeN BbIbpaHHOM
rpaHmnyHon Toukun. MNMocne atoro PC-DMIS nepemelyaeT oOKyC Ha CneayoLyo rpaHUYHY TOYKY
(ecnu oHa ecTb). B cnyyae ckaHunpoBaHus MO NOBEPXHOCTW gononHuTenbHble rPaHNYHbIE TOUKM
OyayT gobaBneHbl aBTOMaTMYeCKM, B Cryyae, eCrnv TeKyLLas Touka SABNSeTCs NocneaHen TOYKON B
crvcke.

PepaktnpoBaHme rpaHUYHbIX TOUYEK

OTpe,D,aKTVIpOBaTb rPaHN4Hble TOYKM MOXHO, LLEJIKHYB ABa pa3a Ha HoOMepe Hy)KHOVI TOYKM B cTONOULE '#.

# I
1
]
2

cmonbeu #

Mpn aToM nosaBMTCA Ananorosoe okHO PepgakTup. ckaHMpoBaHUA, NO3BONSAOLLEE OTPeaaKTUPOBATh
3HavyeHua X, Y, Z.

Bl IE. 163550 OF, |
0099427 Cancel I

2 [0950000 Next

,ﬂuanoeoeoe OKHO PedaKmupoeaHue 3/71eMeHMa CKaHUposeaHuA

COpoc rpaHUYHbIX TOYEK

Cnucok FpaHUYHbIe TOYKU MOXET ObITb NErko oYnLLEeH OT NMoObIX TUMNOB CKAHUPOBaHMSI.
1. BbINonHUTE LENYOK NPaBOW KHOMKOW MbILLMW, KOTA4a KypCcop HaxoauTcs B cnucke MpaHM4YHbIe TOYKM.
2. TlMosaButca kHomnka COPOCUTL rpaHMYHbIE TOYKM.

3. LlenkHute no gaHHo kHorke. Mpoun3oinaeT copoc BCex 3HAaYEHMIN rPaHNYHbIX TOYEK Ha HOJb U
KONNYECTBO rPaHNYHbIX TOYek GyaeT YyCTaHOBINEHO paBHbIM MUHUMYMY ANS KaXOoro Tuna
CKaHMpOBaHWs.

FeHepauus

KHonka CosaaTtb OOCTyMNHa NMULLb ANA CKAHUPOBaHMS B aBTOMATUYECKOM pexumMe ¢ ucnons3osaHnem CAD
OaHHbIX.

[Mocne onpegeneHnsa rpaHUYHbIX TOYEK CKAHUPOBAaHUS, BbINONHUTE LLEenYoK no kHorke MeHepauua. PC-
DMIS BbinonHuT Hapesky CAD ¢ 3agaHHOM NMAOCKOCTLIO C MOMOLLbI0 HavarnbHOW TOYKM U BEKTOPaA NITOCKOCTU
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CKaHMPOBaHMS, MOCIie Yero reHepupyeT TeopeTuyeckme TOYKM Ha OCHOBaHUKU KPUBOK, 3a4aHHOM C MOMOLLIbIO
AaHHonm Hapesku. Ecnun nocne atoro HaxaTtb kHomnky Cosaatb, PC-DMIS BcTaBuT ckaHWpoBaHUe ¢
HOMUWHaIbHBLIMW TOYKaMW AaHHbLIX B NPOrpaMmy namepeHus.

OTMeHUuTb

OTMeHa no3pongdeT y,EI,aJ'IVITb TOYKN, creHepmposaHHble C NOMOLUbK KHOMKN CO3,anb, KakK yKaSGHO B TemMe
Co3sgaHue.

[Jo6GaBneHue n yaaneHue rpaHUYHbIX TOYEK

Add Delete |

KHonku flobasums / Ydanume

KHonkn [lo6aBuTb 1 Yaanutb NO3BONSAT A06aBUTL UK YAANWUTL rPaHNYHbIE TOYKM B CINCKE FPaHUYHbIX
To4YeK. MIMeroTca HeKoTopbIe OrpaHNYeHNst B OTHOLLEHWM TaKoro Tuna ckaHnpoBaHus. Hanpumep, npu
ckaHnpoBaHuu LINEAROPEN ocylecTBnseTca Nulb CKaHNPOBaHMe HayarnbHOW TOYKW, TOYKM HanpaBneHus
N KOHeYHow Touvku. He nossonseT AobaBnsaTb AONOMHUTENbHbIE TOYKN UMW YAANAaTb AaHHbIE TOYKN.
OBpaTntechb K KaxaoMy TUny ck

O6nacTtb BekTopbl

Boursdary Points amd Viscion

g [x |¥ | -

1 BIEIS 003 095

i BTET OBIZZ 095

2 BENE 276X 095

3 o 0 a

d n n n :I
| umde | Add | Diedets |

Vector |1 [ 4 [ K |

Iraliy s 0 1] 1

CuMer OF23 075 0

|EEE o 0 1

0b6aacmb paHUYHLIE MOYKU U 8EKMOpbI

HwxHss1 yacTb obnactn MNpaHuYHbIe TOYKKM U BeKkTopbl 0TOGpaXkaeT CNMCOK BEKTOPOB, KOTOpble ByayT
ucnons3osaTtbca PC-DMIS ang 3anycka u 0CTaHOBKW CKaHUPOBaHUs. Paa BEKTOPOB, YKka3aHHbIX HUXE,
MOXeT OTCYTCTBOBaTb B CNMUCKe A5 onpeaenieHHOro CKaHMpoBaHMS, YTO yKa3blBaeT Ha TO, YTO OHU He
NCNonb3ylTCsa O JaHHOrO cKaHMpoBaHus. [ns nonyyeHusa 6onee nogpobHon MHdopmaumum obpaTmuTech K
Kakgomy CkaHMpoBaHuo. MOXHO pegakTupoBaTh 000N M3 CreayoLWnx BEKTOPOB, ABaXAbl LLENKHYB Ha
HY>XHOM BEKTOpE ANS U3MEHEHMWIN 3HAYEHUIN B COOTBETCTBYHOLLEM CTONOLE.

Wechar:

Cubvec
Endvec

JCN [

Cmonbey Bekmop

I'Ipvl 3TOM NOoABUTCA OMNanoroBoe OKHO Pe,qal(TMpOBaHVIe ANieMeHTa CKaHNpoOBaHUA:
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Juanozosoe 0KHO PedakmupoeaHue 3/71eMeHMa CKaHUposeaHuA

C nomouubto Pas3nnYHbIX nonen MoXxHo oTpenakTnpoBaTb 3Ha4YEeHUA I, Jnk.

e [pu wenuke Ha kHonke OK B AnManoroBom okHe PeaakTMpoBaHue afieMeHTa CKaHUPOBaHUA Bce
cOoenaHHble n3MeHeHust 6yayT NPUMEHEHbI K BEKTOPY.

e [pu wenuke no kHornke OTMeHa ananorosoe okHo PegakTupoBaHWe aneMeHTa CKaHMPOBaHUS
OyneT 3aKkpbITO, M BCe cAenaHHble M3MeHeHUs1 ByayT OTMEHEHbI.

e [pu wenuke no kHomnke CreayroWmMn OCyLLECTBIAETCS LUKNNYECKOe NepemMelLeHe Mexay
AOCTYMHbIMK BeKTopamu B crnivcke HavyanbHble BeKTopbl. HekoTopble M3 HayanbHbIX BEKTOPOB
MOryT GbITb NepeBepHyThl. B Takom criydae kHonka MepeBepHYTb CTAHOBUTCSA AOCTYMHOM B
avarnoroBoM okHe MpaBka anemMeHTa CKAaHUPOBaHMS.

e Llenyok no kHonke OBp. no3BonsieT 06paTUTbL HanpaBneHne BbIOpaHHOro BEKTOPA.
Mpadmyeckoe npeactaBneHme BEKTOPOB

INpwn 3agaHnm Touek Havana, HanpasfeHNsa N KoHUa ckaHupoBaHua PC-DMIS no3sonsdeT npocMmatpmBaTth
rpaduyeckoe npeacTaBneHMe UCXOAHOr0 BEKTOpa KacaHUA, BEKTOpa HanpaBreHUs U BEKTpa, HOpManbHOro K
NMOCKOCTU rpaHnLbl, B MECTE OCTAaHOBKM CKAHUPOBaHUS.

OTn BEKTOPbI M300paXKaroTCs CUHEN, 3ENIEHON U OPaHXEBOW CTpenkamm B 06nactu rpadymyeckoro
oToOpaXeHus Ballen getanu.

LieemHbie cmpesiku, omobpaxcaroujue 8eKmopbi

BekTtop paduueckoe npegcraBneHmne
HauanbHoe KacaHue CuHAA cTpeska

HanpasneHue 3eneHana cTpesnka

lPaHWYHasA NNOCKOCTb OpaH:keBana cTpenka

Ha4yanbHbIN KacaTenbHbIN BeKTOp (InitVec)
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3HaueHun, npeacTassieHHble B cTpoke HavyanbHbIW KacaTeNbHbIA BEKTOP yKa3biBalOT BEKTOP NOBEPXHOCTH,
mcnonb3yemsbiii PC-DMIS npu nepBom KacaHWM B NpoL,ecce CKaHMPOBaHUA.

[nAa peaakTMpoBaHMA HAaYabHOro KacaTenbHOro Bekrtopa |, J, K:

1. BbinonHuTe ABOKMHON Wen4ok no InitVect B ctonbue BekTopa. MNMosaBntcsa ananoroBoe okHO
PegakTupoBaHue 3nemMeHTa CKaHUpPOBaHUA.

2. WN3ameHuTe 3Ha4veHus.
3. LUWenkHute Ha kHonke OK. [lanoroBoe OKHO ByAeT 3aKpbITo.
BekTop nnockoctu ckaHnpoBaHusa (CutVec)

MnocKocTb paspesa UCMOb3yeTcA ANA BHYTPeHHMX pacyeTos npu DCC ckaHMpoBaHMU. [JaHHAA NNOCKOCTb
CKaHMPOBaHMA NOJYyYeHa Ha OCHOBAHMM HaYaIbHOTO KacaTe/IbHOrO BEKTOPA M BEKTOPA MeXK4y Nepeon 1 nocaeaHemn
TOYKaMM CKaHMPOBaHMA HE3AMKHYTOrO KOHTYpa Npu aBTOMaTUYECKOM CKaHMpoBaHun. ObpaTtntecs K
WHAMBUAYANbHbIM CKAHMPOBAHWUAM A/1A NojyyeHus 6onee Nogpo6HON MHGOPMaLMM O NONYYEHUN BEKTOPA MAOCKOCTM
CKaHMpPOBaHMUA.

KoHe4yHbIN KacaTenbHbIM BekTOop (EndVec)

BeKTop KOHEYHOro KacaHUs - 3TO BEKTOP NOABOAA CKaHMPOBaHMA B KOHLE paaa. OH MCnonb3yeTcs TONbKO AN
OCTaHOBKM CKaHWPOBAHUA UM ONA NepeMeLleHus K cneaytowemy pagy (B cnyyae co ckaHuposaHuem Mo
NoBEepPXHOCTH).

AnemeHT c 061akoM TouYekK

dnemMeHT ¢ 061aKoM Touek onpeaenset 06bekT O6/1aKko ToUeK, B KoTopbln PC-DMIS nomelaert gaHHble
noBepxHocTu. Boibepute Tpebyemoe 061aK0 ToUEK M3 KOMBUHNPOBAHHOIO CNINCKA, B KOTOPbIN b6yayT obaBaeHsl
AaHHble. [laHHOe none A0/1XKHO 6bITb YKa3aHo, MHave PC-DMIS He cmoKeT co34aTb CKaHUPOBaHME.

N3mepeHue

Ecam npu yctaHosneHHoM dnaxkke U3MepeHune wenkHyTb Ha kHonke Co3paTtb, PC-DMIS HemeaieHHO HayuHeT
n3mepeHmne ckaHuposaHua. Ecan pnaxok M3mMepeHue He 6yaet BbibpaH npu wendke no kHonke Co3aatb, PC-DMIS
BCTaB/IAET B OKHO peAaKTopa 06 beKT CKAHUPOBAHMS, KOTOPbIM MOXKET BbITb M3MEPEH NOo3Ke. ITO NO3BOAET 334aTb
nocnefoBaTe/IbHOCTb CKAHUPOBAHWIA, BCTaBIEHHbIX B OKHO pefaKTopa, KoTopble 6yayT BbINONHEHbI NO3Ke.

BbinonHeHune CKaHnpoBaHUA He3aMKHYTOIro KOHTypa
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Juanozoeoe okHO CKaHUpOBAHUE HE3AMKHYMO20 KOHMypa

MeTopq CKaHMpOBaHVIe He3aMKHYTOro KOHTypa no3BosideT OCyLeCTBJIATb CKaHUPOBaHNE NOBEPXHOCTU
BAOJb I'IpﬂMOVI. HaHHas npouenypa ncnosib3yeTt HadalibHY0 N KOHEYHYIO TOYKN OJ1A I'IpﬂMOVI, a TaKkxe
BKIOYaeT TOYKY HanpaBleHnd Ana pac4yeTa NioCKOCTU CeYeHns. I'IpM BbINOJIHEHUN CKaHMPOBaAHWA LLyN BCe
BpemMA OCTaeTCAd B NISIOCKOCTU CeYeHUA.

Co3paHusa CKaHMPOBaHUA HE3aMKHYTOro KOHTypa
1. Y6eauTecb B TOM, YTO Na3epHbIN LLyN BKIOYEH.
2. [lepeseaute PC-DMIS B pexum KNM.

3. Bbibepute nyHkT MeHio BeTtaButb | CkaHupoBaHue | JIuHeriHoe He3aMKkHyToe. [osABuTCA
Ananorosoe okHo CkaHUpoBaHue, rae yxe BbibpaHa onuus JInHenHoe He3aMKHyToe
CKaHupoBaHue B crnvcke Tunbl CKAHUPOBaHUA.

4. Ecnuv ckaHMpoBaHue nepecekaeT HECKOMbKO NOBEPXHOCTEN, NonpobynTe BbIOUpaTb MOBEPXHOCTU B
COOTBETCTBMM C onncaHmem B pasgene “Pabota c CAD”. lNpu HeobxogmmocTu MNepengnTte K AaHHBbIM
aniemMeHTaM ynpasreHnsi C MOMOLLbIO KHOMKM PacluMpeHHble>> B BEpXHEM MPaBOM Yyriy avarora,
3aTeM HaxXmuTe BKnaaky [paduka B HUXKHEN YacTu.
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5. B cny4ae ecnu Bbl cobupaeTech UCMONb30BaTh rPaHUYHbIE TOYKU A5 NOMOLLM B onpeaeneHnm
TpaeKkTopun ckaHnpoBaHus, 4obaBbTe TOUKy 1 (HayanbHasa Touvka), Touky D (HanpaeneHwe kK
CKaHUPOBaHUIO), M TOUKY 2 (KOHEeYHas TouKa) B CKaHUPOBaHWE, BbINOMHNB COOTBETCTBYIOLLYIO
npowenypy, paccmatpuBaemyto B TeMe "[(paHnYHble TOYKN".

6. BbINnonHuTe HeobxoanMble N3MEHEHMS BEKTOPOB B CINCKEe BeKTopbl, LLeNIKHyB AiBa pasa no
BEKTOpPY. BbinonHMTe HeobxoanuMble N3MEHEHNSI B AMANIOrOBOM OKHE PeAaKTMpOBaHMe AriemMeHTa
CKaHupoBaHus, nocne yero wenkHmte OK gns Bo3sparta K OManoroBomMy OKHy CKaHMPOBaHMe.

7. Bsegute nma ckaHmpoBaHus B okHe UA.
8. B cny4yae HeobxoaumMocTu ycTaHoBUTe hnaxok NsmepuTs.
9. 3apanTte paccTosiHMe Mexay CreHepupoBaHHbIMW HOMUHAINBHBIMK TOYKkamu B okHe LLar.

10. Beibepute MeToa ANS onpeaeneHns TPaekTopun CKaHMPOoBaHWS C MOMOLLBLO onumii YTeH. danna,
PyuH. T4k, FeHepupoBaHue 1 To4ku cnnaiHa.

11. Mpu HeOBXOOMMOCTM Bbl MOXETE YAanuTb OTAENbHbIE TOYKM, BbIGPaB UX No ogHOW B obnactu
TeopeTuyeckas TpaekTopus U Haxas knaeuwy Delete Ha knaBuaType.

12. B cny4ae HeobX0AMMOCTM criedyeT BbINONHUTL AOMOMNMHUTENbHY MOAUMUKALIMIO CKAHUPOBaHUS.

13. B none ba3oBbI anemeHT obnaka Touyek Beegnte N[ o6bekTta obnaka Touek, KOTOPbIA MNOMy4nT
OaHHble MOBEPXHOCTW.

MomHUTE, YTO ecnmn ¢nam0|< U3mepuTb OTMEYEH, MaLLMHA HAYHET NepemeLLeHmne cpasy Nocae HaxaTma Ha

KHonKy Co3patb.

14. WenkHuTe Ha kHonke Co3patb. PC-DMIS BcTaBnseT CkaHMpPOBaHME B OKHO pedakTopa.
MapameTpbl CKaH.

OkHo LWar B o6nactu napameprl CKaHMUpoBaHUSA NO3BOJNIAET YCTAaHOBUTb PaCcCTOoAHME LWara Mmexay
HOMUHalbHbIMMN TOYKaMU Mpu LWEeN4YKe Nno KHomnke Co3parthb.

BekTopbl
|/|CI'IOJ'Ib3yeMbIe BEKTOPbI:

e Bektop nnockoctu ckaHmpoBanus (CutVec)

e HayvanbHbin kKacaTenbHbiv BekTop (InitVec)

e KoHeuHbIV kacaTenbHbi BekTtop (EndVec)

[nsa nonydeHns ONONMHUTENBHOM MHOpMaUnn cM. Temy "BekTopbl” B pasgene "O6uuive dyHKLUnK
[OManoroBbIX OKOH CKaHMPOBaHUA".

Z’g BekTop niiockoctv ckaHupoBaHua (CutVec) npeactaBnser BEKTOPHOE NPoM3BeAeHNe HauaibHOMO KacaTe/ibHoro
BeKTopa (InitVec) n npamoit mexay HayalbHbIMU U KOHEYHBIMU TPAaHUYHBIMU TOYKAMM CKAHMPOBAHMA.

BbinonHeHune pacllnpeHHOro CkKaHmpoBaHus No NOBepPXHOCTU

217




PC-DMIS 2014 Laser Manual

Patch Scan =
Sean bype: Theoretical scan points
= Patch Sean j = |x Ty Iz
D SN
SCan paramebers - - .
nrement: 2 :
; - ResdFle |  Spine Ponts...
Increment 2 - = - e
Boundary points and vectors
s |x E -
FICYT 0.000
3 o000 £.000 =
4 0000 0.000 -
4 m b
CAD controls Generatz | |
= Add | Delete |
il L | 1 | i ] i
C... 0.000 .00
_Deseect | |15 00 0000 )
I Only selected ] fh r
Peint cloud reference faature: (=== 0 -] ﬂﬁ
Flo1=) - |2
[k LaserpencePTRON  -| [TiAced B
[x =]fo = [0
[r =1k = [io iI
[z =10 =] i
[w =]k = &

Juanozoeoe 0kHO CKaHupoeaHue — CKaHUPOBAHUe y4acmKa

CKaHUposaHue nogepxHocmu

npedcmaensem coboli ceputo

CKGHUPOGCIHUU HEe3aMKHymoeo

KOHMYypa, ocywecmesiaemsix

napasnenoHo opye opyay.
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MeTon CkaHMpOBaHMe y4YacTKa No3BOSSIET OCYLLECTBUTEL CKAaHMPOBaHWE
NOBEPXHOCTM AeTanun Ha OCHOBaHUW NapaMeTpoB ckaHuposaHus. Mpu
BbIMONTHEHUW KaXKOO0M CTPOKW CKaHMPOBaHWS LLIYN BCe BPeMsi ocTaeTcs B
NnockocTu cedeHus. 3HadeHve Lar ucnonb3yetca Ana onpeaeneHns
pacCTOAHMSA MeXay ToYKaMU Ha Kaxxaon cTpoke. Mpu gocTukeHUK
CKaHMPOBaHMEM rpaHULIbl B KOHLIE CTPOKU, OCYLLECTBNAETCH Nepexos
CKaHUPOBaHWS K CrieaytoLLel CTPOKe Ha BenuumHy 3HadeHus LWar 2, n
HauMHaeTCca CKaHMpOBaHWE CReayoLLEel CTPOKA B NPOTUBOMOIOXHOM
HanpasneHun. Mpouecc MoXeT GbITb ONCaH C NOMOLLLIO CreayoLLEro
pUCYHKa.
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INCTECH 2=

IHC TECH 1=

lpumep wiaza cKAHUPOBAHUA M0 nogepxHocmu

CospaHune CKaHUpoBaHUA NOBEPXHOCTU

1.

2.

10.

Y6eantech B TOM, YTO Na3epHbI LYY BKITHOYEH.
Mepeseante PC-DMIS B pexxm KNM.

BbiGepuTe nyHKT MeHio BctaButb | CKaHupoBaHue | YyacTtok. [10sIBUTCS AManoroBoe OkHO
CkaHupoBaHue, B KOTOPOM Y>ke BbibpaHa onuus CkaHMpoBaHMe y4yacTtka B crniucke Tun
CKaHUpOBaHMA.

YctaHoBuTe 3HauyeHus War v War 2. OHu onpeaensioT UHTepBan Mexay Toukamu B criyyae, ecrniu
BblOpaHbl kHonkn Co3aaTtb v CnnauH, nubo dnaxok HoBas crpoka Anst onpegeneHus
ckaHupoBaHus. LLar onpegensieT MHTepBan Mexay Ka)aon TOYKOW Ha CTpoKe ckaHupoBaHus, a Lar
2 onpepensieT MHTepBan Mexay CTPoKaMu CKaHMPOBaHUS.

Ecnu ckaHMpoBaHune nepecekaeT HECKOIbLKO NMOBEPXHOCTEN, MONpoObyliTe BbIGMpaTb NOBEPXHOCTY B
COOTBETCTBUU C onucaHmem B Teme “Paborta c CAD".

B cnyyae ecnu Bbl cobmpaeTech UCMOb30BaTh MPaHNYHbIE TOYKM AN MOMOLLM B ONpeaesneHmm
TpaeKkTopun CKaHMpoBaHWUsi, 4OOaBbTe TOUKy 1 (HayanbHas Todka), Touky D (HanpaBneHve Havana
CKaHMpPOBaHWs1), TOUKY 2 (KOHEeYHas ToUKa NepBOW MPSAMON), TOUKY 3 (AN reHepupoBaHus
MUHUMarnbHOM 06riacTn) n, ecnu Heobxoaumo, Touky 4 (Anst opMUPOBaHMS KBaApPaTHON Unn
npsiMoyronbHomn obnactn). Mpu aTom 6yaeT BbiIbpaHa 06nacTb, CKAaHMPOBaAHUE KOTOPOW Bbl XOTUTE
BbIMOSTHUTL. BbibepuTe gaHHbIe TOYKM B COOTBETCTBUM C NPOLIEAYPON, ONMCHIBAEMON B pasgene
"PaHNYHbIE TOYKN".

BbinonHnTe Heob6XxoaMMble M3MEHEHUS BEKTOPOB B cnucke BekTopsbl. [1na aToro wenkHuTe gBa pasa
Nno BEKTOPY U BbINOSIHUTE N3MEHEHMS B ANanNoroBoMm okHe PepgaktmpoBaHue anemeHTa
CKaHMpoOBaHus, nocre yero wenkHnte OK ans Bo3spara K guanorosomy okHy CKaHMpoBaHue.

BeeauTte nmsa ckaHnpoBaHusi B okHe U,

YcTtaHoBUTE d)]'la)KOK M3MepVITb B Clly4ae, eCli XOTUTE BbINOJIHUTb CKaHMpOBaHME N UBMEPUTb €ro
BO BpeMd co3aaHu4.

Haxmute Ha kHonky Co3aaTb Ang TOro, YTobbl creHepupoBaTh NpeaBapuUTESbHbIN NPOCMOTP
CckaHupoBaHusi Ha mogenu CAD B 'padmnuyeckom okHe. Npu cosgaHum ckaHnposaHua PC-DMIS
Ha4YyHeT CKaHMPOBaHWE B HA4YanbHOWM TOYke 1 OyAeT crefoBaTh BbIOpaHHOMY HanpaBneHMIO 40 TeX
nop, Noka He AOCTUTHET rpaHUYHON TOYKM. 3aTeM CKaHMpOBaHME NepemellaeTcs Ha3az 1 Brnepes,
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CKaHupy4 paabl BOO1b Bbl6paHHOIZ obnactu, a Takke CKaHupysa pAnbl B COOTBETCTBUU C YKa3aHHbIM
3Ha4YeHneMm npupaLleHna o Tex nop, noka He 3aBepLUnT npolecc.

11. Mpun HeOOBXOOUMOCTU Bbl MOXETE yoanuTb OTAENbHbIE TOYKM, BbIOpaB 1x MO 04HOM B 0bnacTtu
TeopeTnuyeckasa TpaekTtopusa n Haxas knasuwy DELETE.

12. B cny4ae He06Xx04MMOCTM criegyeT BbIMONHUTL AOMNOMHUTENbHY MOAUMMKALMIO CKAHUPOBaHUS.

13. B none Ba3oBbI anemMeHT obnaka Touek BBeauTe V[ o6bekTa obnaka Tovek, KOTopbIA Nony4nT
AaHHblE NOBEPXHOCTW.

MomHUTE, YTO ecnmn ¢nam0|< U3mepuTb OTMEYEH, MaLLMHA HAYHET NepemeLLeHne cpasy Nocae HaxaTma Ha

KHonky Co3aathb.

14. WenkHuTe Ha kHonke Co3gaTtb. PC-DMIS BcTaBnsieT ckaHMpOBaHWE B OKHO pedakropa.
MapameTpbl CKAHUPOBaAHUA NOBEPXHOCTHU
OkHa War v War 2, onucaHHble HuxXe, AOCTYMNHbI NPU CO34aHUN U U3MEPEHNN CKaHMPOBaHMS Y4yacTka.

LWar

LUar nossonAeT ycTaHOBMTb PACCTOAHME LWara Mexay Kax4on 13 ToUeK, Korga 41 onpeaesieHns TpaekTopmm
CKaHMPOBaHMA Ucnonb3yeTtcs onuua leHepupoBaHue namn Cnaaik/Mpamas.

Lar 2

LUar 2 nossonseT ycTaHOBUTb PACCTOAHME LWara Mexay Kaxaon us ToUeK, Korga 414 onpeaeneHus
TPAaeKTOPUM CKAHMPOBAHWUA UCNOAb3YyeTca onumsa FeHepupoBaHue nav CnaaiiH/MNpamas..

HavyanbHble BEeKTOpPbI
|/|CI'IOJ'Ib3yeMbIe BEKTOPbI:

e PaspesaHHas nnockoctb (CutVec)

e HayvanbHoe kacaHue (InitVec)

e KoHeuHbIV kacaTenbHbi BekTtop (EndVec)

BekTop nnockocTu ckaHnpoBaHus OyaeT nonyveH nyTeM nepeceyveHmns HayanbHOro KacaTernbHOro Bektopa
(InitVect) n npsamor mexay nepBon U BTOPON Toukamu. [1py 3TOM BEKTOP NNOCKOCTU CKAHUPOBaHUS NonyvaeT
npaBurbHOE HanpasneHue BAOMb NPAMON MexXay BTOPOWN N TpeTben Toukamn. KOHeUHbIN kacaTernbHbIn
BekTOp (EndVec) - aTo BEKTOp, UCNONb3yeMbIi AN nepexofa K Toukam BTOPOW rpaHuLbl Nocne 3aBepLueHus
npoxoga nepBoro psiga ToYek.

BbinonHeHune paclwlnpeHHOro CKaHmpoBaHusa nNno nepuMeTpy
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Juanozoeoe okHO CKaHupoeaHue — CKaHUposaHue o nepumempy

MeTO,lJ, CKaHMpoBaHUA NO NepumMeTpy No3BosideT OCYLLEeCTBUTb CKaHUpoBaHME NOBEPXHOCTU AeTalnn Ha

OCHOBaHUN Bbl6paHHbIX I'IOBerHOCTeIZ. C nomoLbio gaHHON npouenypbl OCyLLEeCTBNAETCA NepecevyeHne
Bbl6paHHbIX I'IOBerHOCTeﬁ B paMKaXx co3daHHbIX rpaHund,.

Co3paHue cKaHUpPOBaHUA Mo NepumMeTpy

[lns cosnaHus ckaHMpoBaHus No NepuMeTpy:

1. Y6eauTechb B TOM, YTO NasepHblii LY BKITHOYEH.

2. lMepeegute PC-DMIS B pexum KNM.

3. Bbibepute nyHkT MmeHio BeTtaBuTtb | CkaHupoBanue | MepumeTp. [ogBuTCA AnanoroBoe OkHO

CkaHupoBaHue, B KOTOPOM yxe BblibpaHa onuusa CkaHMpoBaHue No nepumeTpy B cnucke Tun
CKaHUPOBaHMA.

4. BblbepuTe noBepxHOCTb(M), koTOpas ByaeT ucnonb3oBaTbCs AN co3aaHus rpaHuubl. MNpu Boibope
HECKOJbKMX MOBEPXHOCTEN, NOBEPXHOCTM CriedyeT BbibupaTtb B Nopsiake UX nepeceyveHuns
ckaHnpoBaHueMm. [1ns Bbibopa Heob6xoauMoM NOBEPXHOCTU(EN):

5. YbeauTechb B TOM, YTO YCTaHOBIEH hnaxok BbibpaTk. Kaxaasa BbiGpaHHas NoBepxXHOCTb OyaeT
BbleneHa LBETOM.
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6.

7.

10.

11

Mocne Bbibopa TpebyeMbix NOBEPXHOCTEN, hnaxok BbibpaTb cnegyeT CHATb.

BbInonHuTe LWen4ok no NOBEPXHOCTU pAAOM C FpaHVILI,eVI, roe AOoJNKHO Ha4aTbCA CKaHMpOoBaHMe. 310
Ha4alibHaa To4Ka.

BbINonHMTE LWen4oK No Tow e NOBEPXHOCTU BO BTOPOW pas, B HanpaBneHUn, B KOTOpoM byaeT
BbIMOSTHATLCHA CKaHMPOBaHME. OTO TOYKa HanpaBreHus.

BbInonHuTe Wen4ok rno To4ke, B KOTOpOVI OOJDKHO 3aBepLUNTbCA CKaHMpoBaHUE. [aHHas Touka
ABNAETCA I'IpOU360]'IbHOL7. Ecnn koHe4yHas To4ka He YKa3aHa, CKaHnpoBaHune 6yp,eT 3aBepLueHo B
HavanbHOWN TOYKeE.

Beeaute CooTBETCTBYKOLWEE 3HAYEHNE B obnactu HOCTp. ckaH. maccuBa. Cioga BxoasT cneagywuimne
OKHa:

e OkHo War
e OkHo Oon. CAD
e [lone CmelieHue

e OkHo Odonyck cmeLy.

. Haxxmnte Ha KHOMKY Bbluncnutb rpaHuuy . ﬂpw 3TOM OCYLLECTBIIAETCA pacyeT rpaHulbl, Ha

OCHOBaHMK KOTOpoW ByaeT co3gaHo ckaHupoBaHue. KpacHble TOUKM Ha rpaHuLEe yKasbiBatloT Ha To,
rae OCYLLEeCTBIISIETCS U3MEPEHNE TOYEK NMPU CKaHNPOBAHUM MO NEPUMETPY.

=
\\g Pacuet rpaHuLbl A4ONKEH ABNATLCA OTHOCUTENBHO 6bICprIM npoueccom.

Ecam rpaHunLa BbITAAAMT HEMPABUABLHO, LLENKHWTE Mo KHoMKe YaanuTb. Mpu aTom rpaHuua byaeT yaaneHa u
NoSBUTCA BO3MOKHOCTb CO34aTb HOBY!O.

Ecnu rpaHunua HenpaBuabHaA, 06bIYHO 3TO 03HaYaeT HEOBXOANMMOCTb yBeInYeHUs gonycka CAD.

Mocne nameHeHua gonycka CAD BbINONHUTE LENYOK MO KHOMKE BbIUMCAUTDL FPaHULYY 419 NOBTOPHOrO pacyeTa
rpaHuLbl.

Mepeps, pacieToM CKaHMPOBAHMA NO NEPUMETPY CleayeT ybeanTbCsA B NPaBUIbHOCTU rPaHMLLbl, MOCKOJIbKY MO
CPaBHEHMIO C MOBTOPHbIM PAacYeTOM rPaHMLbl PacyeT TPAaEKTOPUMN CKaHUPOBAHMSA 3aHMMaET 60/bLUE BPEMEHM.

12

13

14.

. Ybegutecb B npaBuUIIbHOCTU 3HA4YEHUA CmelueHue.

. BbinonHute wen4vok no kHonke Cosaartb. [Nocne atoro PC-DMIS ocyuiecTBnsieT pacyeT
HOMMHAaIbHbIX 3HAYEHUIA, UCMOMb3YEMbIX 3aTeM A5 BbIMOMHEHMSA CKaHUPOBaHUSA. [aHHbIN npolecc
BKIMOYAET OYEHb ANIUTENbHBIN anropntm. B 3aBMCMMOCTH OT CIOXHOCTM BbIOPaHHON NOBEPXHOCTM U
KONM4YecTBa TOYEK B BbIYMCINEHNUN, ANS pacyeTa TPaeKkTopum CKaHMpOBaHNS MOXeT noTpeboBaTbca
HeKoTopoe BpeMs. (Hepeaknm MOXET ObITb OKugaHne Ha NPOTSXKEHUN NATU MUHYT.) Ecrin
CKaHupoBaHue ByaeT HenpaBWibHbIM, MOXXHO BOCMONb30BaTbCs KHOMKONM OTMeHa Anst yaaneHus
npegnaraemon TpaekTopun ckaHMpoBaHua. B cnydae HeobxoanMMOCTU BO3MOXHO U3MEHEHME
Jonycka CMeLLeHUs 1 MOBTOPHOE BbIYMCIIEHWE CKAHUPOBAHUS.

Mpn HEOOXOAMMOCTU Bbl MOXETE YAAnNUTb OTAENbHbIE TOYKM, BbIOpaB UX No ogHoM B obnactu
TeopeTnyeckasa TpaekTopusa 1 Haxas knasuwy DELETE.




CKaHMpOBaHWe AEeTann C UCMONb30BaHMEM NAa3epPHOro Lyna

15. B none ba3oBbI anemeHT obnaka Touyek Beegnte N[ o6bekTta obnaka Touek, KOTOPbIA MNONy4nT
[aHHble NOBEPXHOCTH.

MomHuTE, 4TO ecnun ¢na)+'.0|< U3mepuTb 0OTMEYEH, MallMHA HAYHET NepemMeLLeHne cpasy Nocse Ha*KaTuA Ha

KHonKy Co3pathb.

16. Haxmute Ha kHonky Co3paTb Ans COXpaHEHUS CKaHUPOBAHWSA MO NEPUMETPY B OKHE pedakTopa.
OHo BygeT BbINOMHEHO Kak 1 nobdoe apyroe ckaHnpoBaHue. Ecnn BkntoueH metog PC-DMIS AsTo-
["onoBKa, HO OTCYTCTBYIOT KakMe-nnbo kannbpoBoYHble HaKkoHeYHWKK, PC-DMIS oTtobpasut
coobLeHne o ToM, Korga 6yayT gobaBneHbl HOBblE HAKOHEYHUKM LLYMOB, ANS KOTOPbIX Heobxoanma
kanmbposka. Bo Bcex octanbHbix cnydasx PC-DMIS npeanoXvT ucnone3oBaTb Onvbkanwnm K
HeoOXOAMMOMY Yy HakOHEeYHMKa OTKanMbpoBaHHbIN HAKOHEYHWK Unn 400aBNTb HOBbIN
HeoTKanMOpOBaHHbIA HAKOHEYHWK C HEOOXOAMMbBIM YITIOM.

Bbinu BeiGpaHbl Tpy noBepxHoCcTU. Kaxxaasa n3 noBepxHOCTEN rpaHMunUT C OPYron, HO HapyXXHasi YacTb
Kaxxgon n3 noBepxHocTen hopMUPYET COCTaBHYIO rpaHnLy (YkasaHHYH0 HenpepbiBHOM NuHuen) PaccTtosHne
CcMellleHns npeacTaBnsieT cobor 3HauYeHne CMeLLeHNs CKaHMPOBaHUSl OT COCTaBHOWM rpaHuubl (yka3aHHoe
MYHKTUPHOW NUHNEN)

lMpumep CKaHUPOBAHUA Mo Nepumempy

I'Iapameprl CKaHpoBaHuUA No nepumMmeTpy

—oCan parameters

Increment: IF—'—
CAD Tol: [o01
Offset: IF
Offset Tal: [001

Calculate Boundary

Delete I

Ob6aacme lMapamempbl CKAHUPOBAHUA
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Ob6nactb MapameTpbl CKaHUPOBaHWUA ONANOrOBOrO OKHA COAEPXKMUT pPasrnmnyHble OnuuM Ans NoCTPOEHNs

CKaHunpoBaHu4 No nepumMeTpy. Cioga BxogaT:

LWar

Mone LWLar ykasbiBaeT pacctonHUe MeKay TOUKaMM U3MEPEHUS NPU CKAHMPOBAHUM.

Aonyck CAD

None fonyck CAD nonesHo ana obHapyeHus coceHMx NoBepxHocTei. Yem 6onbLue AonycK, Tem Aanblue
MOryT oTcToATb ApYr oT apyra CAD noBepxHOCTK, pacrno3HaBaemble KaKk cocegHue.

CmeLieHue

Mone CMeLLeHMe yKasbiBaeT pacCTOAHWE OT NepumeTpa, rae 6yaeTt co34aHo M BbINONHEHO CKaHMPOBaHMe.

CmeweHue + / -

None Aon CmewweHns (+/-) ykasbiBaeT BEIMUUHY JOMNYCTUMOrO OTKJOHEHUSA OT 3HAYEHUSA CMeLLEHUA. ITOo
3HayeHue 3aZaeTcA No/b30BaTesIeEM.

BbluMCAUTb FpaHULLY

KHonka Bel4MCNUTb rpaHULy onpesensieT KOMNO3UTHYHO rPaHULLY UCXOAHbIX NOBEPXHOCTEN. BblunmcneHHasn
rpaHMLa BblAENAETCA KPaCHbIMM TOYKamm B Mpaduyeckom oKHe.

Yaanutb

KHonka YAanuUTb yganset paHee CO34aHHYI0 rpaHuLy.

BbinonHeHue paclwuMpeHHOro ckaHMpoBaHusa cBo6oaHon PopMbl
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CKaHI/IpOBaHVIe AeTann C NCnoJsib30BaHMEM 1a3€PHOro Lwyna

Freefarrn Scan &l
Sean type: Theoretical scan points
"5 Freeform Scan ]| =1 [v [z
Io: [son
‘ ’
Resd Fie
Point doud reference featune: [ T| JF;
[k LaserPeRcEFTRON | [TiA0E0 =]
x =] = [0
=R = g j
[z =] = o 7}
lw =] =i |
|
...... Cb*]

Juanozoeoe 0kHO CKaHuposaHue — CKaHuposaHue ce0600Hol hopmbi

MeTton BectaBka | CkaHupoBaHue | CBo6oaHas chopma no3BonsieT Nonb3oBaTeNto 3agaTe TPAEKTOPUIO
CKaHMPOBaHMS, HEe OrPaHNYEHHYIO KakuM-nNnbo Habopom nNpaBun. TpaekTopus CKaHNPOBAHUS MOXET ObITb
3aaHa ansi nepeMelleHus B nobom HanpasneHun, Bkntoyas obpaTHoe nepeceyeHne ¢ caMmon cobon.

Co3paHue ckaHMpoBaHUA cBo6oaHO popm bi

1.

2.

MNepesegute PC-DMIS B pexum KUM.
Bbibepute onuuio meHio BetaButb | CkaHnpoBaHue | CBoboaHas dopma. NMossuTtca guanorosoe
okHo CkaHMpoBaHue, B KOTOPOM YXe BbibpaHa onumsi CBo6oaHOe cKaHMpoBaHue B crnvcke Tun

CKaHUpPOBaHMUA.

3aTrem HeobxoauMO 3agaTb TPAEKTOPUIO CKAHMPOBAHMUS. OTO MOXHO caerniaTb C MOMOLLbIO OMLMK
YrteHue channa nnm metoga PyyHble TOYKM.

Mpy HeOBX0ANMOCTU Bbl MOXETE yAanuTb OTAENbHbIE TOYKM, BbIOpaB Mx No ogHon B obnactu
TeopeTuyeckas TpaekTopusa 1 Haxas knasuwy DELETE.

Mpy Hannuuu natu unu 6onee TeopeTUYECKUX TOYEK UCNONb3YNTe onumio TOYKU cnnanHa Ans
Oornee TOYHOro onpeaeneHnst TpaekTopun.

B cnyyae HeobxoQMMOoCTH cneayeT BbINOJIHUTb OONOJNTHUTENbHYIO MOD,VId)I/IKaLI,VIIO CKaHunpoBaHUA.
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7. B none ba3oBbin anemMeHT obnaka Touyek BBeaute M ob6bekra obnaka Todek, KOTOPbIN NOAy4mT
[aHHble NOBEPXHOCTH.

MomHuTe, 4TO ecnm dna>kok U3mepuUTb OTMEUEH, MalLMHA HAaYHEeT NepemMeLleHne cpasy Noce HaxaTna Ha
KHonky Co3aathb.

8. LUWenkHute Ha kHomky Co3spaaTtb . PC-DMIS BcTaBnsieT ckaHMpoBaHME B OKHO pegaktopa. Ecrim
BkrtoveH meTton PC-DMIS ABTo-I'0noBka, HO OTCYTCTBYHOT Kakue-nnbo KannbpoBoyHbIe
HakoHeu4Hukn, PC-DMIS oTobpasnT coobLieHne o Tom, koraa 0yayT 4ob6aBrneHbl HOBblE HAKOHEYHUKN
LLYMNOB, ANd KOTopbIX Heobxoauma kanubposka. Bo Bcex ocTanbHbIX cnyydasx PC-DMIS npeanoxut
ncnonb3oBaTh ONMKaNLLNM K HEOOXOOUMOMY YIIy HAKOHEYHUKa OTKanMbPOBaHHbIN HaKOHEYHUK Un
006aBUTb HOBbLIV HEOTKANMOPOBAHHbBIA HAKOHEYHWUK C HEOOXOAMMBIM YIIIOM.

BbinosiHeHMe Py4YHOro CKaHUPOBaHUA Na3epom

MANUAL LASER
Scan Type: | GEHTTNES D) << Basic |
I | schz
0P Feature: I j
Cvnamic Color Mapping
Enable [~ Plus: IU-E
Minus: | -0.5
Create Close

Juanozoeoe 0KHO PyyHoe CKaHUpPOB8aHUE /103epoMm

MeTton BetaBka | CkaHupoBaHue | PydyHoe ckaHupoBaHue fia3epomM no3sonseT 3agaTb TpaekToputo
CKaHMPOBaHMS, HE OrPaHNYEHHYI0 KakuM-nnbo HabopoMm npasusn. CkaHMpyeMble TOYKM J0OaBNATCA cKkopee
K BblOpaHHoOM KoMaHae obnaka To4ek, YeM MCNONb3yHTCA ANs CO30aHNs AIeMeHTa PYYHOro CKaHMPOBaHKS.
TpaeKTopusi ckaHMPOBaHUSA MOXET ObITb 3a4aHa Ans nepeMeLleHns B NtoboM HanpaefeHuu, BKNtoYas
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obpaTHoe nepeceyeHne ¢ camomn cobon. TN TOUYKN CKaHUPOBaHUS UCMOMNb3YTCS BNOCNeaACTBUN NN
CO3[0aHusi aBTO-31EMEHTOB. [ANsi nony4yeHnst Hcopmauum 06 N3BrnedYeHnn aBTo-3NIEMEHTOB N3 LAHHbIX
Toyek cM. "/I3BnevyeHne aBTO-aJIEMEHTOB".

MpumeyaHue: MNpn ocyLecTBNEHNUM CKAHUPOBAHMUA C UICMNONb30BAHMEM NA3EPHOTO AATYMKA, YCTAHOBAEHHOIMO Ha

MaLUMHEe C MOPTAaTUBHOM PYKOM, COCKaHMPOBaHHbIEe AaHHble byayT 406aBNATLCA CKOpee B CBA3aHHYO KOMaHAy obnaka

TOYEK, YeM B KOMaHAY CKaHUPOBAHUA PYYHbIM J1a3€POM.

[ns cosnaHus PYYHOro CKaHMpPOBaHUA Nas3epom:

1.

2.

MNepesenute PC-DMIS B Py4yHol pexum.

Bbibepute nyHKT MeHio BeTtaButb | CkaHupoBaHue | PyyHoe nasepom ans otobpaxeHns
Avanorosoro okHa PyyHoe ckaHupoBaHue nasepom.

Beeaute nma ckaHupoBaHusi B okHe U,
Bbibepnte dnemeHT obnaka Tovek, C KOTOpbIM OyayT CBsI3aHbl TOUKM CKaHUPOBAaHMS.

[na ncnonb3oBaHua iMHaMnyeCcKoro KoagupPoOBaHMUA LBETOM YCTaHOBUTE hnaxok Bknountb 1
ykaxute MNMnroc nnu MuHyc ans 3HadeHnin gonyckoB. OT1o no3sonut PC-DMIS Laser ocyuwiectButb
pacyeT LuBeTa, NPUMEHSEMOrO K KaXaon cobupaemoi ToUKe Ha OCHOBaHUM yKa3aHHOro LiBeTa
pasmepa.

HaxmuTe kHonky CosgaTb. OTKpoeTcs Ananorosoe okHo BbinonHeHue, oxuaasa Havyana
CKaHMpOBaHUS PYKO N3MEpPEHNS.

YcTaHOBKa CKOPOCTUN MallUHbI ANA CKaHNpoBaHUA

Ons npaBuUIibHOro onpeaeneHna CKOpoCTn MallnHbl ANd CKaHMpPOBaHUA Npy NOMOLLNM Jla3epa Heobxo4MMo
BbIMOJTHNTb cneayroulee:

Onumsa VHSS pomkHa nogaepxuBaTtbCsi Bawmm kKoHTponnepom. PC-DMIS ncnonb3yeTt AaHHbIN
BbICOKOCKOPOCTHOWN peXunm no yMomnyaHuto B cryvae, ecnv oH nogaepxmsaetca KAM.

3anuck peecTpa ScanSpeed, HaxoAsLlascs B pasgene Leitz pegakropa ycraHoBok PC-DMIS
OrpaHM4YMBaeT 3Ha4YeHe MaKCMaribHOW CKOPOCTM CKaHUPOBaHUS, KOTOPOEe MOXET ObiTb OTNpaBneHo
Ha KoHTposep. o ymMonyaHuto 310 3HaYeHne yctaHoBreHo Ha 50 mm/c. JTioboe 3HadeHue,
ycTaHaBnuBaemoe komaHgon SCANSPEED/okHa Pegaktopa, orpaHn4nMBaeTcs 3Ha4eHMEM 3amnuncu
peecTtpa ScanSpeed. [laHHOE 3Ha4YeHUe MOXeT BbITb YBENTMYEHO B COOTBETCTBMU C OFPaHUYEHNSIMN
KNM.

Mo ymonuaHuio ycTaHaBnNMBaeTCsl OMeHb HU3Koe 3HavyeHue YckopeHue B PC-DMIS, pacnonoxeHHoe
BO Bknazgke Jon. wyn gvanorosoro okHa Hactponku napameTtpoB (10 mm/cek). [Ana nonyyeHus
6onee BbICOKMX CKOPOCTEW CKaHUPOBaHWUsi, HEOOXOAUMO YBENWUYUTL JAHHOE 3HaYeHne Ao
TpebyeMoro 3Ha4yeHusi B npeaenax, A03BOSIEHHbIX AN Ballen MawuHbl. [Ans goctyna K 4aHHON
BKMNagke cnefnyet BolbpaTth NyHKT MeHio MNMpaBka | CBoncTBa | MapamMeTpbl, NOCNe Yero BbIMNOMHUTb
LLenyokK no Bknagke | Adon. wyn.
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Pabota c owmnbrkamm nasepHoro wyna ¢ nomowbio ONERROR

PaboTa ¢ owumbkamu nasepHoro wyna ¢ nomowbo ONERROR

C nomoLLbio KOMaHabl ONERROR Bbl MOXeTe 3anpocuTb PC-DMIS nponycTtuTb kOMaHAbl, co3fatoLne
onpeaerneHHble ownbKM BO BPeMsI BbINOSHEHUS, CBSA3aHHbIE C Nla3epHbIM wynom. KomaHga npumeHsieTcs
TOMBKO K PEXMMY MO YMONYaHW0 ACUHXPOHHbBIN PEXUM BbINOMHeHUS. [1na BCTaBku JaHHOW KOMaHA4bI
BbINOMHWTE criegytollee: BctaButb | YnpaBnstowas komaHaa | Mpu ownbke. MNosBMTCA AnanoroBoe okHO
Mpwu ownbke. Buibepute MponycTuTb koMaHAy 1 Haxxmute OK.

OunanoroBoe oKHo Mpu owmnbke

O Error
|Laser Error J
Cancel
Error mode:
* Off

(" Skip command

JAuanozosoe okHo 1o owubKe

MHdopmaums, npeactaBneHHas B AaHHOW Teme, OTHOCUTCH K KOHdurypaumsam Nasepa. na nonyyeHus
AOMONHUTENbHOW MHopMaLMM O JAHHOM AMAaNoroBOM OKHE U O TOM, KakK OHO MPUMEHSIETCH K TAKTUNbHbIM
wynam, cMm. Temy "lNepexoa npu owmnbke" B AokymeHTaumm PC-DMIS Core.

O6nacTtb Pexunm owlMO0OK nmeeT ABe onuumn:

e Bbikn - KomaHga He nponyckaeTcs. Ecnn PC-DMIS HaxoguT owmnbky npu paboTte B 4aHHOM
pexvMe, BbINOJTHEHNE MOSTHOCTHIO OCTAaHABMNMBAETCS.

o [MponycTuTtb - BbinonNHEHME NpoAOMKaeTCs, U KOMaHObl NPOMYCKaTCS, €CMU OHWN FTEHEPUPYIOT OAHY
N3 cnegyoLmx owmnboK:

0 OTcyTcTBYIOT NONockl Nasepa Ans BbINOSHEHNUS 3feMeHTa
0 HeT gaHHbIX ckaHMpoBaHUS
o0 OuwunbKa BbIMUCNEHUS IrEMEHTA

Mpy Hannuum nGLIX apyrMx oWMBOK nasepa BbIMNOMHEHME OCTaHaBNMBaeTcs, a komaHaa ONERROR
urHopmpyeTcsi.

KomaHza B pexume koMaHg okHa PeflakTopa MeeT criefytoLLyo CUHTaKCUYECKYH CTPYKTYPY:

ONERROR/LASER_ERROR, TOG1

TOG1 = nepekntovaeT mexay SKIP n OFF.
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Pabota c owmnbrkamm nasepHoro wyna ¢ nomowbio ONERROR
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lnoccapwuit

Fmoccapumn

C

COP: KomaHaa O61aKko TOYEK NpeacTaBAsaeT KOHTEMHEP ANA AaHHbIX KoopanHaT XYZ. BoamorKeH BBOS,
OaHHbIX U3 BHewWwHero ¢aina iMbo HanpAMYIo C 1a3ePHOro AaT4MKa C UCMOJIb30BaHNEM
0bpaTMBLUMXCA KOMaHA(bl) CKAHMPOBAHMS.

LWM: KapTta ronosku nasepa

M

Moaenb CAD nosepxHocTu: Moaenb CAD noBepXHOCTM COAEPKMUT TONIbKO NOBEPXHOCTM M He co3aaeT
TBEpPAOTENbHYIO MoAenb. [Tpumepamm 3TOMY MOTYT CAYXKUTb 3/IEMEHT MJIOCKOCTU MU NOBEPXHOCTb
LUMAMHApa 6e3 3aKpbIToro obbema.

o)

O6nako ToueKk: KomaHaa O61aKo ToYeK NpeacTaBaseT KOHTeNHep N8 AaHHbIX KoopauHaT XYZ. Bo3amoxkeH
BBOZ, AaHHbIX M3 BHeLHero ¢alina Aimbo HanpAaMyto ¢ 1a3epHOro AaTynKa C UCNoAb3oBaHUEM
0bpaTMBLUMXCA KOMaHA(bl) CKAHMPOBAHMS.

n

MepeKpbIT. cKaH.: [laHHbI NapameTp KOHTPOJIMPYET, KaK AaNeKo 3a Npeaesiamn pasmepoB HOMUHAIbHOTO
3/1IEMEHTa OCYLLLeCTBAAET CKAHMPOBAHME Ly BA0/b IaBHOW M BCNOMOTraTe/IbHOM OCK 3/1eMeHTa.

MepeKpbiTUE CTPOK: KOHTPOAMPYET, HACKO/IbKO AaNIEKO NPU KaKA0M NPOXOAE OCYLLeCcTBAneTCA
nepekpbITUE NpeablayLLero npoxoaa

N3C: Mpubop c 3apaaoBoi cBaA3bio - OAMH U3 ABYX OCHOBHbIX TUMOB AaTYMKOB M306parKeHus,
NCNo/Ib3yeMblX B LUDPOBbLIX KAamepax.

C

CeTka: CeTKa - 3TO Habop BEPLUMH U TPEYro/IbHUKOB, COBMELLEHHbIX C MOMOLLbIO a/Ir0PUTMa NPUNacoBKK
AN npeacrasneHmsa popmeol 3D getanm.

T

TouKa rnaBHoii CTOPOHDI: B aBTO-2nEMeEHTe VCTyn M 3a30pP 3TO TOYKaA Ha rnaBHOM CTOpPOHE NoBEPXHOCTHU,
YKa3sbiBalouWwaA Ha TO, rae A0/ 1KeH 6bITb MU3MepeEH yCTyn.
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TouKa cTopoHbI Kanubpa: B aBTo-21emeHTe YCTyn 1 3a30p 3TO TOUYKA Ha CTOPOHE NOBEPXHOCTM Kannbpa,
YKa3blBaloLLan Ha TOo, rae A0/IKeH BblTb M3MepeH yCTyn. (TakXe Ha3blBaeTca TOUKOW Kannbpa)

y

YacTtoTa gatumKa: JaHHbll MapameTp KOHTPOMPYET BHYTPEHHIOK YacToTy AaTyMKa wyna. OTobpakaemoe
3HauyeHue NPeacTaBAAeT KOJMYECTBO MMMY/IbCOB AaTUMKa B CEKYHAY.

3

dKcno3uuuma: ,ﬂ,aHHbIVI napamMmeTp KOHTPONNPYET 3KCNO3ULLUIO /Ia3epPHOro AaT4nNKa.
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