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I'maBa 1

BBenenne

1.1 VYcramoska C3M

ITaker mporpammuoro obecreuenus “PemroCkan Ounaiiv” npegHasHAYEH [IJIs1 YIIPABJICHUS CKa-
HUPYIOIUM 30HIOBBIM MUKPOCKOIOM ¥ 00pabOTKY M300parKeHwil 30HI0BO MUKPOCKONTUHU. Pe3yiib-
TaThl PADOTHI HAIPAMYIO 3aBUCAT OT MOHUMAHUS TOJb30BATEIEM MPUHIUIIOB PAOOTH MEUKPOCKOIIA,
[MOHMMAHWS MPUHIKIOB [IPEICTABJIEHNUS JAHHBIX W AJTOPUTMOB UX 00pabOTKU B 30HIOBON MUKPO-
ckonuu. [ToaTomy B 9TOM PyKOBO/ICTBE CHAYasIa OyAyT JAHBI HEKOTOPbIE OCHOBHBIE IOHATHUS, 3HAHUE
KOTOPBIX HEOOXOIMMO s JAJIHHEHIIeH yCmenrHoi paboThI.

1.1.1 Cxema yCcTaHOBKH

Puc. 1.1. Cxema ycranoBku. 1 - mukpockon, 2 - 6ok ITATT u AIITI, 3 - 6/10k ynpaBJieHus OIArOBBIM JIBUTA-
resem, 4 - wiara DSP, 5 - komubiorepst (ciesa - cepsep, CupaBa - yAaJI€HHbIH [10JIb30BATEID).

VYcTraHOBKA, CKAHUPYIOIMIETO 30HIOBOIO MUKPOCKOIA COCTOUT W3 HECKOIHKUX (DYHKIMOHAIHHBIX
OJIOKOB, N300paKeHHBIX HA puC. 1.1. DTO, BO MEPBBIX, CAM MUKPOCKOI C MbE30MAHUITYTSITOPOM IS
YIPABJIEHUS TOJIOKEHIEeM 00pa3Iia, MAarOBbIM JBUTATEIEM JIJIs TOIBO/IA 0DPA3IA U JeTeKTUPYOIIei
TOJIOBKO#; OJIOK aHAJOrO-IU(POBBIX U MH(PO-aHAJIONOBBIX MMPeodpa3oBaTeieil U BHICOKOBOIbTHBIX
ycunuTejeit; OJI0K yrnpaB/eHus MUKPOCKOIIOM, BBITIOJHEHHBIN Ha, 0a3€e MepCOHATIBHOTO KOMITBIOTEPA,
TOJT YIIPABJIEHUEM OIEPAIMOHHO cUCTEMBI cemeiicTBa Windows, ¢ yCTaHOBJIEHHBIM B HEM CUTHAJIb-
HBIM IIPOIIECCOPOM, PACCYUTHIBAIOIIMM CUIHAJ 0OPATHON CBSI3U; y/IAJIEHHOIO KOMIIBIOTEPA C YCTa-
HOBJIEHHBIM KJimeHTCKuM uHTepdeiicom (nporpammoit PemtoCkan Ounaiiv) (puc. 1.2). Biok-cxembl
YCTAHOBKHU CKAHUPYIOMIEr0 TYHHEIBHOIO MUKPOCKOIA U KOMMYTATOPA OT/EIbHO MPEJICTABIEHbI HA
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puc. 1.5 u puc. 1.3 coorBercrBenno. Biok-cxembl ckarupyomux roiaoBok ais ACM, PACM u RSM
npeacTaBieHbl Ha puc. 1.6.

1.1.2 MexanndeckKad cucTeMa MIKPOCKOIIA

Puc. 1.7. Mexanuveckas cucrema Mukpockona FemtoScan.

OO0mumit BY T MEXQHUIECKON CHCTEMBI MEKPOCKOIIA MTPEICTABJIEH Ha, puc. 1.7. B Mexanuueckyo cu-
CTEMY BXOIWUT OCHOBAHUE C MHE30MAHUIYIATOPOM M CHCTEMOI TIABHOM momadn 00pasiia Ha IMaroBOM
JIBUTATEJIE C PEIYKTOPOM U JBE CheMHbIE U3MEPUTEIbHBIE TOJIOBKY /1151 PAOOTHI B PE2KAMAaX CKAHUPY-
TOTMIel TYHHEIbHON U aTOMHO-CHIOBOM MUKPOCKOIHU., MHUKPOCKOI MTO3BOJISET MOJIYIATh YCTOMIHBOE
aTOMHOE Pa3pelleHre HA TPAJAUIMOHHBIX TECTOBBIX HOBEPXHOCTAX 0€3 IPUMEHEHHUS JOIOIHUTEIb-
HBIX CECMUYECKUX U AKYCTUIECKUX (DUIBTPOB. BJIOK-CXeMa MeXaHWdeCKOil YacTu TpeaCcTaBIeHa Ha
puc. 1.4

1.1.3 CrpyKTypa nporpaMMHOTO obeclieueHnsd

[Iporpammuoe obecniedenre paboTaeT B OMEpPanoOHHBIX cucTeMax cemeiicrea Windows XP.

Bcro crpykTypy nporpaMMHOro obeciedeHusi MOXKHO Pa3/IeIuTh Ha HECKOJIbKO ypPOBHEi (puc.
1.8). Huxknuii ypoBeHb - mporpamma CUrHaJIbHOIO npoueccopa iarst DSP. Bropoit yposenb -
JIpaiiBep OmepamuoHHOM CHCTEMBI, TIO3BOJISIONINI 0OMeHnBAThHCA nHpOopManueii ¢ minaroit DSP uepes
TOPTHI BBOA-BLIBOIA. Tperuii ypoBeHb - cepBep, 00eCIeINBAIOIINIA y/IaJeHHOE TIOAKIIOIEHNE, 1, Ha-
KOHEII, 9eTBEPTHII - KJIUEHTCKas TPOTPaMMa, ¢ KOTOPOii paboTaeT mojib30BaTe/b. Takas CTPYyKTypa
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Puc. 1.8. CrpykTypa nporpamMmMHOro obecredeHus.
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00ycoBIeHA TPEDOBAHUSIMHE, IPEIbABISIEMBIME K CHCTEME: TOYHAS CHHXPOHU3AIHS [TPOIIECCOB, BbI-
COKasl CKOPOCTH IEPe/lavd JTaHHbIX, HOJEPKKA CeTH, yA00CTBO UCnosab3oBanus. CHHXPOHU3AIUIO
obecreunBaer miara DSP, 6oabias cKOpOCTh Mepenadn JAHHBIX JTOCTUTAETCS 3a CYET OTKA3a, OT
CTAHJAPTHON CXEMbI CBS3U Y€pe3 MEJJICHHBbIE YCTPONCTBA MEpeadn JAHHBIX (IOC/IeI0BATE/IbHbII,
napaJlie/ibHbIi) u ycranosku uarepdeiictoit DSP miarhl HENOCPeACTBEHHO HA pa3beMe MaTepUH-
CKOIl TIATHI cepBEpHOTO KoMmbioTepa. CereBble BO3MOKHOCTH OOECIIEYUBAIOTCS BBEJIEHUEM CTPYK-
TYPbL KJIMEHT - CEPBEP, yI00CTBO JaeT UCIOJIb30BaHUe OneparmoHHoil cucrembl Windows.
Hanee oTmenbHbIe KOMIIOHEHTHI OyIYT PacCMOTPEHBI 6osiee MOIpPOOHO.

1.1.4 IIporpamma naarbi DSP

IMporpamma maarst DSP dhopmupyer Bce ynpasasionme curaabl s 6moka ITATI-ATIIT u ma-
rOBOTO JIBUTATE/IsI. DTU CUTHAJBI ycTaHaBauBaioT 3Hadenus: [TATIoB, 3amyckaoT mpeobpa3oBaHus
1 POBBIX 3HAYEHUI B AHAJIOTOBBIE U OOPATHO, 33aI0T PEXKUM PAOOTHI IIIATOBOTO IBUTATENS, BbI-
3BIBAIOT €ro 3ammycK u ocTaHoBKY. PopMupoOBaHe CUTHAIOB OMPEIE/ISIeTCsl PEKUMOM CKAHUPOBAHU S
¥ mapaMerpamu renu ooparHoit cBa3u. B mporeccope cyimecTByer TaiimMep, MO3BOJISIONIAN OCyIIe-
CTBUTH TOYHYIO CHHXPOHU3AIMIO TPOIECCA CKAHUDOBAHMWS.

3HaueHHne U3MEPSIEMOro CUTHaJA, (TYHHEJBHOIO TOKA, CUJIBI B3AUMOJEHCTBUSA U IIP.) HOCTYIaeT
ua AIIIl u mepemaeTcst B CUTHATBHBIN MTPONECCOP, KOTOPBI BLIUUCISIET CUTHAT OOPATHON CBS3W.
Jlis BBIYMCIIEHUS CUTHAJIA OOPATHOM CBSA3M HUCIIOJIB3YETCH CXeMa C MPOMOPIUOHATBHBIM W HHTE-
IPAJIbHBIM 3BEHbSAMHE, MOJIEPHU3UPOBAHHASA /)15l IPUMEHEHUs yCPEIHEHUs CUIHAJIA OeTryIIuM OKHOM.
3HadYeHNsT U3MEPSEMOTrO CUTHAJIA U CUTHAJIA OOPATHON CBSA3W 3aTEM TEpPENaioTCs B KOMITBIOTED IJIst
mocsIe Iy Iomeit 00paboTKH.

To, 4To 1enb 0OPATHON CBI3M 3aMBIKAETCs HA YPOBHE CUTHAJIBHOT'O TIPOIIECCOPA, TO €CTh IIPOIIeC-
cop 6Ji0Ka yrpaBjieHus He yYACTBYET B €e BBIUUCIIEHUH, [TO3BOJISET CIeJIaTh OOPATHYIO CBs3b OoJiee
YCTONYINBOM 1 HE3ABUCHUMOI OT paboTh! 010K yrpasieHus. UTo 0coOeHHO BazKHO, 3TO TAET BO3MOXK-
HOCTH MCIOJIB30BATh ISl YIIPABIEHUsT MUKPOCKOIIOM MHOPO3a/IaqHyIo cucremy cemeiicrea Windows
XP. Takum obpazom, Ha OJIOKE yIIPABIEHUS JIEKUT 337a49a 00paOOTKY U MEPeIadn JAHHBIX, & IIaTa
DSP BemosaseT 3a1a4u, KPUTAIECKUE 110 BPEMEHH.

Boranciennntit curaan o6paTHOil CBS3U MOCHLIAETCH HA Z - MAHUITYAATOp. [loMrmo sToro, mpo-
rpaMMa TeHepHupyeT CUTHAJIBI [ IepeMerneHns oopasna mo X u Y - koopanaatam. Ilepemerenue
MOZKET OCYIIECTBIIATHCA C OJHOBPEMEHHBIM CHATHEM JAHHBIX U HAKOILUIEHWEM ux B Oydepe ms mo-
CJIeIy0MIEet epeiadn B KOMITBIOTEp (PeXKUM CKAHUPOBAHUSA), WU 0€3 HAKOIJICHUS JAHHBIX (DEXKUM
NO3UIMOHUpPOBaHus). Tak:ke mporpamMMa ¢ MOMOIIBIO [IIArOBOrO JBUrATE s YIIPABJILET [epeMele-
HUEM CTOJIMKA C 00pa3IOM. DTOT PEKMUM KCIOIH3YETCs MPU MOABOIAE U OTBOE 30HIA.

Bce napamerpsl obparHoil cBs3u, nepemenienuii, aapeca IIAIloB 3amarorcs myTeM yCTaHOBKH
3HAYEHUI IePEMEHHbBIX, XPAHUMbIX B IAMATH CUTHAJILHOrO nporeccopa. Takum 06pa3om, HACTPOIKa
MapaMeTpOB CKAHWPOBAHUS TTPOU3BOJAUTCS M3MEHEHHEM JTUX MEPEMEHHBIX, U MUKPOCKOI METHKOM
MOXKET YTPABIATHCA IJEKTPOHHBIM METOAOM. DTO MO3BOJISIET ABTOMATH3INPOBATH MPOIECC CKAHW-
poBaHus. A ¢ UCTIOIH30BaHUEM BCTPOEHHBIX B mporpaMMubiii maker "®emtoCkan Onnaiin"cereBbix
TEXHOJIOTUI CKAHWPOBAHUE MOXKHO OCYIIECTBJISATDH JaXKe C APYTroro KOHIA 3eMHOIO Iapa.

1.1.5 IpaiiBep onepamuoOHHON CUCTEMBI

Bce obienne Mexk /Iy onepanuoHHoi cucremMoii 610Ka yrpasiaenus u mwiaroit DSP npoussogurcs
gepes3 MopThl BBOJA-BHIBOAA. B oneparmonnoii cucreme cemeiictsa Windows XP gocrym k mopram
BO3MOXKEH TOJIBKO JJIsI IpaiiBEpOB, pabOTAIOIIMX HA YPOBHE sIIPA, OMEPAIMOHHOM CUCTEMBI. VIMeHHO
JUIS CHATHUS 9TOrO OrpaHUYeHus HeoOXoauM mpaiisep. Kpome TOro, mpu CKaHUPOBAHUHU IIPOUCXOIUT
6bicTpoe 3anoHenue Oydepa maabix B maare DSP, u Hy»KHO mepuogudecku 3abUparTh ITH JTAH-
Hble, 9TOOBI HE MPOUCXOMUIA MoTepsa wHdopMannu. Tak KakK IporpaMMbl, paboTaroime Ha YPOBHE
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[TOJTb30BATEIIST OMEPAIMOHHON CUCTEMBI, CUJIbHO 3aBUCAT OT CHUCTEMHBIX PECYPCOB, OT KOJIAYECTBA
OJIHOBPEMEHHO PAOOTAIOIIMX IPUIOKEHUI, OHU HE MOI'yT ODECIIeINTh HYXKHOU YaCTOTHL U CHHXPOH-
HOCTHU ODOpAIlleHUsT K TIOPTaM BBOJIA-BBIBOIA.

Korna nammbie B mare DSP roroBbl fj1d mepemadn, reHEpUpyeTcs mpepbiBaHue. B oTBer Ha
MpEpBbIBAHUE JpaiiBep CUYMTHIBAET OJIOK nHGMOPMAIME U MEPEJAET ero CepBepy JJisd JaJbHeirei
obpaboTku. B 3aBucHMOCTH OT peXKuMa CKAHHPOBAHUS BO3MOXKHBI PA3THIHBIE CIIEHAPUN 00pabOTKH
npepbiBaaus. Uudopmanusa uabrpyercs ocobbiM 00pa3oM, ITOObI UCKIIOYUTD MOTOK HEHYZKHBIX
JIAHHBIX, YTO CHUYKAET 3arpy:KEHHOCTH TPOIECCOPa OJIOKA, YITPABJIEHUSI.

1.1.6 Cepsep

EFEF: Fmboard

= ,,|1;a=.= w o [ Q% F] P

Consale | Images

18:18:27  master client connected: atcwst -
18:18:22  contral stream bound from GIME
18:18:19  control stream disconnected
18:18:14  client Filonoy fram atc-wst? 3052
18:18:03  control stream bound from GIMF
18:17:40  control stream disconnected
18:17:21  contral stream bound from GIMME
18:15:51  control stream disconnected

18:14:36  master client connected: atcwst
181401  cantrol stream bound from GIMF Address |user | Buffe... | 1de
18:09:24  control stream disconnected @ atc-wst7: 3053 Flonow 0 10
18:08:30  contral stream bound from GlkE
18:05:58 control stream disconnected
18:05:49  control stream bound from GIME
18:04:46 control stream disconnected
18:04:17  control stream bound from GIME
175757  control stream disconnected
17:54:472  SPM initialized

H
175441 DSP program build version: 1.17 » [ Er'i Download |
Jl > J,'Jl“qlulh-I\Im'"Jnfuﬁ.f‘fu"m'n"'ﬂﬁhdplll"ﬂ [ o

Puc. 1.9. Pabodee oxkHO mporpaMMbl MOHUTODHHTA cepBepa. Pazpaborannsiii narepdelic 1103BoJigeTr KOH-
TPOJIMPOBATH PAbOTYy MUKPOCKOIIA M COOMPATHh PA3IMIHYIO CTATUCTUIECKYIO MH(MOPMAIUIO 0 paboTe I0/Ih-
30BaTesnen.

CepBepHasi 9aCTh MPOTPAMMHOTO ODECTIEYEHUST SIBJISTETCST CBSI3YIONINM 3BEHOM MEKIY IpaiiBe-
POM OIEPAITMOHHO CUCTEMbI ¥ KJIUEHTOM (KJIMEHTAMHU ), T.€. KOHEUHBIM M0JIb30BATEIEM MUKPOCKOIIA.
9TO cuCTeMHAs CJIyXK0a, aBTOMATHIECKY 3aMyCKAeMasl IIPU CTapPTe OMEPAIMOHHON CUCTEMBI OJIOKA,
yupasierus. Cepsep obecnednBaeT CBOEBPEMEHHbIN TPUEeM JIaHHBIX OT JIpaiiBepa, X HAKOILICHUE U
nepemady KianeHTaMm. /[y yrmpaBieHns cepBepOM CYIIECTBYET CIennaabHoe mpuioxkenne Fmboard,
[TO3BOJIATONIEE OCYMIECTBIASATH MOHUTOPUHT IPOECCA CKAHUPOBAHUS, YIPABJIATH IEPEMEIEHUEM CTO-
JINKA ¢ 00pa3IoM, 3arpyxKaTh mporpaMmsel B miary DSP. M300parkenne pabovyero OKHa, mporpaMMbl
Fmboard mpezgcrasieno uva puc. 1.9. [IporpamMma mmeer 0KHO ociiuiiiorpada, Ha KOTOPOM [0 BBIOOPY
MOKeT 0TOOPAXKATHCST 3HAYEHHUE OMOPHOIO CUTHAA WU CUTHAJIA OOPATHOM CBSA3M.

Ha cepsepe ycranaBamBaioTCs Takue MapaMeTpbl, KAK CKOPOCTDH MTOIBO/A CTOJHMKA € 0OPA3IOM,



I'maBa 1. Bpenenne 9

agpecanus ITAIIos, MakcuMaIbHOE KOJIMYECTBO II0JIb30BaTelell 1 HeKOTophle aApyrue. Ha kaxKmoro
KJIMEHTA 3aBOAUTCH OTAEbHbIA Oydep manubix, nadoOpManus U3 KOTOPOIO CYUTHIBAETCS B ACHH-
XpoHHOM pekuMe. CBeleHusi O TEKYINUX COEJIWHEHWSX MOTYT OBITh BBIBEIEHBI B OKHO COOBITHIA
CHEeraJIbHON KOMaHOI.

VupaBisaTh MEKPOCKOIIOM MOYKET TOJBKO OJWH IMOJIH30BaTeNb. /lJIsi 3TOr0 OH MOIKIIIOYAeTCS B
pexkume master. OcTasibHbIe M0Jb30BATEIN TOJILKO HAOIIOAAIOT 32 MPOLECCOM CKaHUpOBaHuUs (pe-
xkuM client).

Ecnu mo kKakuM-TO MPUYIHHAM CBSI3b C KJIMEHTOM HAPYINEHA, OH aBTOMATUYECKN OTCOEIUHSIETCS
OT cepBepa. ITO TMO3BOJsAeT N30€XKAThH MEePEnoIHeHs BHyTpeHHero oydepa manubx. OTKIIIOUeHIE
OJIHOTO TIOJIb30BATE/I HUKAK HE BJIMAET HA PA0OTY APYTUX KJIMEHTOB, YTO ODECTIEYMBAETCS ACHH-
XPOHHOCTBHIO TTEPEJAYN TAHHBIX.

st HOpMaTbHOM PabOThI cepBepa 3aILyCK MPOrpaMMbl MOHUTOPHHTA HE 00s13aTEIEH, OHA, HY KHA
TOJIBKO /U5l M3MEHEHUs KAJIUOPOBOYHBIX KOHCTAHT U JIPYIUX HACTPOEK.

1.1.7 Kuoauenr

r FemtoScan Online - nanoscope.001

Fle = Edit - SPM - Wiew - Window Help

®HE Qe
o'-\/!e@.# i

Parameters [x]

n nanoscope?.001[Nanoscope 2 Image] SPM Mode AFM - _ZZH Plane loggmngmpgl Zmoc 4| ¥

Force, nh 20927 g: = Sean Mode Litography =
Sping Consta. 'a'g— _ Comman lL"UWaphyi

Int gain i A - H0.nm ey =
Prop.gain — [atezs =] | - Y0nm Baagsl
- Fiter N [rooior =] |- Skexmm  [roem <
eight]:2 R fz = T Sia Y nm [rro53s =
Speed, Hz [18za7e a " LinesN SE
Ut my 9000 - ~ FastAds % Y

Pracise Z r _ MNscans 0 3:
Forca Bias, nhl lu— 20¢ _ SlowSweep Disabled I |
Slow Sweep Up ]
=llr Image 1 o Image 2
- ‘ Height * || |Height -

|
1
Retrace [ |Retrace [«

Stepper pos. pm W’_ﬂ(!ﬂ —_—

Parameter i Yalue i:
wTip Engage TLe

HeZ(X,Y)

Elefrequency generator 2

anControler 1, my 0
anControler 2, my )
wTemp., *C 27.493%

B Cantiever
D
aType

.................................................................................................. —eMatarial

File: Z0¢,Y)
Image data: Height

X=11.29 nm, ¥=76.9 nim, Z=-336 rim

Puc. 1.10. ITop3oBaTenbckmii naTEPhEHC KINEHTCKON JaCTH MIPOrPAMMHOTO 00eCIIedeH s,

ITporpaMMa-KJIHEHT - 3TO TMPOrpamMMa, ¢ KOTOpoil paboraer mosb3oBaTeNb. [loaTomMy ee paspa-
OOTKE ¥ COBEPIIEHCTBOBAHUIO OBLIO yIETIE€HO 0C000e BHUMAHUE.
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[Iporpamma 3amyckaercs: mos oneparuonabiMu cucremamu cemeiicrsa Windows. st coenume-
Hus ¢ cepsepoMm ucuosb3yercs uporokosa TCP/IP, uro nossosisier noAxiouarbcs K cepBepy He
TOJIBKO TIO JIOKAJILHOM ceTn, HO u depe3 MurepHer.

Bce mapameTrphl CKaHMPOBaHUS, 3aaHHbIE [TOJIH30BATENIEM, TTEPEIAIOTCA B CEpBEp U Jajee - B
MHUKPOCKOTI U JIPYTUM TIOJIb30BATEIAM, TOAKIOUeHHBIM B pexkume client. [Tocse 3amycka mporecca
CKAHUPOBAHUS OTKPBIBAIOTCS OKHA, B KOTOPBHIX B PEAIHHOM PEKMME BPEMEHH MOKa3bIBAIOTCI pe-
3yJIbTATHI — [OJIy9aeMble n300PaKeHusi, UX Pa3MePbl, PE?KUM CKAHUPOBAHUSA, [TAPAMETPBI 00PATHOMN
CBSI3W, TEKYIIee MOJIOYKEeHNe 30H1a, CKOPOCTh CKaHnpoBanust. OIHOBPEMEHHO TTOTH30BATETh MOXKET
00pabaThIBATE MOy YE€HHBIE JAHHBIE, UCIOIb3Y MUPOKWU HAOOP PA3IUYHBIX (DYHKIWI, BKIIOUEH-
HBIX B cocTaB nporpammbl. Ha pucynke 1.10 npeacrasiieno n3o0parkenre paboIero OKHA KJINEHTCKON
IPOTrPaMMBbI BO BPeMsi CKAHUPOBaHUsI. BuIHbBI Taren, 0TOOPAXKAOIINe TEKYIIHe HACTPONKH, 1 OKHO
CO CHAMAEMbIM H300PazKEeHUEM.

[IporpaMmma-KaIneHT ©MeeT MHOKECTBO PA3IUIHbBIX (DYHKITUH, IIPEIHA3BHATEHHBIX /1JIs1 00pabOTKHI
¥ aHAJIN3a N300PaKeHUil 30HI0BOI MUKPOCKOIIHH, & TaK ¥Ke Apyrux n3obpaxkenunii. C ux MOMOIIHIO
HCCJIe0BATEb MOYKET JIETKO M3BJI€Yb HYXKHYIO eMy WH(MOPMAIIUIO U3 MOJy9YeHHBIX JAHHBIX. [lepe-
9€Hb Pean30BaHHbIX (hyHKIHi npeacTasser B Tabsuie 1.1. Eciu HekoTopbhie mocae 0BaTeIbHOCTH
omepanuii BBIMOJHAIOTCS 9ACTO, TO WX MOYXKHO CIPYNIHUPOBATH B OTJAEIbHYI0 MAKPOKOMAHIY, 9TO
3HAYUTEJIHHO yCKOpseT PaboTy.

[Iporpamma coxpansier n300paskKeHws B OPUTHHATHLHOM (hOpMATE, MTO3BOJISAIONIEM XPAHUTH B OI-
HOM (haiisie HeCKOIHKO N300paKeHnii pa3INTHOTO PA3PEIIeHNs U PA3MEPHOCTH, a TaK Ke CIyKeOHYI0
nHMOPMAIHIO.

1.2 Mertoasl mocTpoeHnsa n o0paboTkKm M300parKeHmin

[Ipu uzydenwn CBOHCTB OOHLEKTOB METOMAMU CKAHUPYIOIIEH 30HI0BOW MUKDPOCKOIUU OCHOBHBIM
PEe3ybTATOM HAYYIHOrO MOUCKA, SBJISAIOTCS, KAK MPABUJIO, TPEXMEPHBIE M300paKeHUsT MOBEPXHOCTU
9TUX 0OBEKTOB. AJEKBATHOCTH MHTEPIPETANINN U300PAKEHUH 3aBUCUT OT KBATU(DUKAIUMH CIIEIHA-
qnmcta. Bmecre ¢ Tem, ipu 06paboTKe U MOCTPOSHNH N300PAKEHNH UCIIOMb3YETCs P/, TPATUITHOHHBIX
MTPUEMOB, O KOTOPBIX CJIEIYET 3HATH NMPU AHAIN3E W300PAKEHHA.

CraHupyoImuii 30HI0BbIH MUKPOCKOI TOSBUJICS B MOMEHT WHTEHCHBHOTO DA3BUTHS KOMITHIO-
TepHOil TexHuku. [loaTOMY mpw 3amucu TpEXMEpPHBIX W300pPAXKEHUU B HEM OBLIN WMCIOIb30BAHBI
g poBbie METOILI XpaHeHus HH(OpMaIyu, pazpabOTaHHBIE s KOMMObIOTEPOB. DTO TPHUBEIO K
3HAYUTEIHLHOMY yIOOCTBY IpHU aHaam3e U 00paboTKe M300parkKeHnii, OJHAKO MPHUIILIOCH MTOXKEPTBO-
Barh (GororpaduuecKuM KadeCcTBOM, IPUCYIIMM METOJAM 3JIEKTPOHHON MUKPOCKOIIHMH.

Nudopmarius, mogydeHHasi ¢ MOMOIIBI0 30HI0BOIO0 MUKPOCKOIA, B KOMITBIOTEPE MPE/ICTABIISIET-
C B BUJE JBYMEPHOUW MaTPHUIBI MEIbIX dnces. Kakaoe 9ucjo B 910l MaTpuile, B 3aBUCUMOCTHA OT
PERMMA CKAHUPOBAHUS, MOYKET SBIATHCS 3HAYECHUEM TYHHEJIbHOTO TOKA, WU 3HAYEHUEM OTKJIOHE-
HUs KAHTUJIEBEPA, WU 3HAYEHUEM Kakoi-To Oosee cyioxkHON (yHKiuu. Ecan mokasarh 4egoBeky
9Ty MaTpPHILy, TO HUKAKOINO CBS3HOIO IPEJCTABJIEHUs 00 MCCJIElyeMOli TIOBEPXHOCTH OH IOJIYIUTh
e cMoxket. Tak, mepsas mpobyieMa - 3To Tpeodpa30BaTh YNUCIA B BUI, YAOOHBIH IJIsT BOCIPUSITHSA.
Jlenaercs 9TO CIEAYIONIAM O00Pa30M.

Yucita B UCXOMHOI MAaTPHUIIE JIEXKAT B HEKOTOPOM THAIA30HE, €CTh MUHUMAJIBHOE U MAKCAMAJIb-
HOE 3HAYEHUsI. ITOMY JTUAMAZ0HY IEJIBIX YUCEJT CTABUTCS B COOTBETCTBHUE IIBETOBAs MajauTpa. Takum
0obpa3oM, KaxK,/10e 3Ha9eHUe MATPHUIIBI OTOOPAYKALTCs B TOUKY OIPEIETIEHHOIO I[BETA HA MPSIMOYTOJIb-
HoM m3o0paxkennu. Crpoka m crosben, B KOTOPHIX HAXOAUTCS 3TO 3HAYEHUE, CTAHOBATCA KOOPIM-
HaTaMW TOYKW. B pe3ysibrare Mbl MOJyYaeM KapTUHY, HA KOTOPOH, HATPUMED, BHICOTA MOBEPXHOCTU
epeIaeTCs IBETOM - KaK Ha reorpadudeckoit kapre. Ho Ha KapTe 0OBIYHO MCIOJIB3YIOTCS JIUIIIh e~
CSITKH I[[BETOB, a HA HAIlell KapTUHE WX COTHU U Thicsa4uu. st yno6cTBa BOCIPUSITHST TOUYKHU, OJIU3KIE
IO BBICOTE, JIOJIZKHBI MEPEIABATHCS CXOIHBIMU [IBETAMH.
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OyuKIMH 00pabOTKU JAHHBIX

Onepanuu ¢ JaHHBIMA

Cepsucabie byHKIIAN

O6pesanue

WNMuBepcus

Vcpennenne

YBenudenne pe3KoCTh
Ounprp Bumepa
Memunannas ¢uabTparus
OnTuMu3anms MKaJjIbl
TpamncrmornpoBanme
IloBopoT Ha TPOM3BOILHBIHI
yTOI

BoipaBHuBaHue Mo MeTKam
BroipaBnuBanue mo
BBIJIEJIEHHBIM Y9aCTKAM
BoipaBauBanme craiitHoM
CriaskuBaHue yIacTKa
AHasu3 1mepoxoBaToCTH
Iloporosas dpunbrparus
Brraucienne nepemnaaa BHICOT
M0 MHTEPMEPEHITHOHHOM
KapTUHE

Vcepeamenue Mo crpokaM
Ucnpasenne nckakenmit
Brigenenne 3epen
Brigenenne rpanuis
Jluneitubie GUIBTPHI
(rpajiueHThl PA3HOCTHOMN
Marpureit, marpureit Cobesns
u [IpeBuTa, MmaTpuirb
Jlanmaca u Taycca)
Mopdosorudeckue HpuabTph
Koppensamumonsbie pyHKIINNA

IMocrpoenue cevenuii (Tak
JK€ CO CJIOKHBIM Tpoduem)
N3mepenne paccTroganmnii
IlocTpoenune uzoaunamit
N3mepenne yrios
W3mepenne amun
MPOTSYKEHHBIX OOHLEKTOR
KomnupoBanue BbIIETIEHHBIX
objacTeit B HOBOE
n300parkeHne

IlocTpoenne TpexmMepHBIX
n300parkeHuit
Dypne-anaan3
IlocTpoenne ructorpaMm
pacIpesiesieHust 0 BBICOTE
Haxoxnenue o6 bekToB
Haxoxnenue crymneneit
IMocTpoenne KaIUOPOBOYHBIX
KPUBBIX

Haxoxnenne oobemMa,
00beKTa, OrPAHUIEHHOTO
U30JIMHuei

CroeHne U BEITUTAHNE
n300parkeHumit

W3menenne pasperierus
Brruucnenue mnomaan
[MOBEPXHOCTH

Permukanus

IMoxacserka (rpaguenTHOE
npeobpa3oBaHue)
ViaBoeHune 4ucia TOYEK

Orkpbitue GaitiioB pasHbIx
dopmaros

Boccranosenune daiira x
MEePBOHAYAILHOMY BUIY
Coxpanenwe aiiion
Vranenue daiiion
Buneozaxear

3axBaT U3 UCTOYHUKOB
TWAIN

Coxpatenre n300paskeHuii B
dopmare BMP, JPEG, TIFF
DKCIOPT TEKCTOBBIX JAHHBIX
DKCIOPT TPEXMEPHBIX
n300paskennii B popmare
VRML

I'pymmoBoit akcmopt
n300pakKeHn B PA3INIHBIE
dopmaTs

BricTporit mpocMoTp
OOJIBIIIOrO KOJIMIECTBA,
daiinos

Cuaiiz-toy

ITewatn

IIpocmoTp TeKCTOBOTO
3aroJioBKa (paitna

Cosnanne MaKpOKOMAaH/,
Buibop mpousBoabHOI
LBETOBOM 1AJIMTPbL
Bormenenne obmactu
MPUBSI3KY MAJTUTPbI

OrMmena mociemHeil onepaun
3anuch W300paKeHUN U TeK-
cTOBO# nHMpOPMAIMK B [ANKY
obmena (clipboard)

Tabsmma 1.1. Oyaxnun, peaTn30BaHHbIE B KJINEHTCKON YaCTU IPOIPAMMHOIO 00eCIedeHns
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Moxker oka3aTbCs, ¥, KaK MPABUJIO, TaK BCErJa U ObIBAET, 9TO JUAMNA30H MCXOTHBIX 3HAYEHUN
60JIbIIe, YeM YUCI0 BO3MOXKHBIX IIBETOB. B 9TOM cilydae mpOUCXOMUT mOTEpsi HHMOPMAILIUU, U yBe-
JIMYEHNE KOJIMUECTBA I[BETOB HE SIBJISIETCST BHIXOIOM M3 TIOJIOKEHHUS, TaK KaK BO3MOYKHOCTH Y€JIOBE-
9eCKOro rj1a3a orpanmdens. Tpebyercd monomuauTebHas 00padoTKa nHMOPMAIINH, TPUYIEM B 3aBU-
CUMOCTH OT 337a4 00paboTKa MOoJKHA ObITh pa3uoit. Komy-To HEOOXOAMMO yBUIETH BCIO KAPTHUHY
[EJTUKOM, & KTO-TO XOYeT PACCMOTPETDH JAeTasn. s 3TOro UCmoIb3yI0TCsa Pa3HOOOPA3HbIE METOIbI,
OIHCAHUIO KOTOPBIX MOCBAIIEHA CJAEIYIONIAsi 4aCTh cTaTbu. B KadecrBe mpuMepa OyayT paccMarpu-
BaThCSA N300pPAYKEHUS, Ha, KOTOPHIX IIBETOM TIEPEIAETCS BHICOTA, TOYKH.

1.2.1 Bpiuuranne cpeJHero HaKJ0HA

TIoEepPXHOCTE |

HOBEPXHO(TB MMOoCHe ERIYeTA
CPedHero HAXNOHA

m

JIHHHR CpemHer o
HAKMOHA

Puc. 1.11. BerauTtanne cpegHero HaKJIOHA.

[Tomyuennbpie n300paKeHnst 9ACTO UMEIOT 00U HAKJIOH, KOTOPBIA MOXKET HOSBJISATLCA 110 Pa3-
HBbIM IPUYAHAM. DTO MOXKET ObITh PEAIbHBIA HAKJIOH MOBEPXHOCTH; MOXKET OBITh TEMIEPATYPHBII
npeiid, KOTOpBIH MPUBOANAT K CMEIIEHWIO 00pasIa BO BpeMs CKAHWPOBAHWS; MOKET OLITH HEJI-
HEHHOCTh MHE30KEPAMMYECKOTO MAHUMYIATOpa. Kak 66l TO HE OBLIO, 3TO TIPUBOIUT K TIOSABICHUIO
00IIEero HaKJIOHA, U Ha W300parKeHUH OOBIYHO 3TO MENIAET BBISABJIECHWIO CTPYKTYPBI 00bekTa. s
TOro, 9TOOBI 3TOTO M30EKATH, U3 MCXOJHOW MATPHIBI 3HAYEHUH BBIYATAETCS ILIOCKOCTH CPEIHErO
naksiona. ITogcaum 310 onHOMepHbIM ciaydaem (puc. 1.11).

B peByanaTe HOJ’Iy‘IaeTCH MaTpulla C MEHBIIIUM JIUAITIA30HOM 3HAQYEHUN U MEJIKne JeraJin OTO6—
paskaroTcst GOJBITAM KOJWYIECTBOM IIBETOB, CTAHOBATCA OoJiee 3aMeTHbIMH. HelnHeHHOCTH The30-
MaHUITYJIATOPA MOTYT PHUBOIUTE TAKXKE K TOMY, 9TO N300parKeHne MOJIyYaeTCsl BOTHYThIM. B 3TOM
Clly9ae HyKHO BBIYATATH HE IJIOCKOCTh, a 0OJee CIOKHYI0 TOBEPXHOCTH - TapabOIuIecKyo Wi
rUnepOOTUIECKY 0.

1.2.2 Ycpeanenue

ITomumo nosie3Horo curnasa Ha M300paKeHUH BCEr/a IPUCYTCTBYET IIyMOBAas COCTABJIAIONIASI.
Yrobsr yOpaTh ee, 9aCTO JOCTATOYHO 3aMEHUTh 3HAYEHWE B KAXKIOM TOUKE CpEeIHUM apudMermde-
CKUM 3HAYEHWI BCEX TOYEK B HEKOTODOIi OymxKaiiimeii ee okpecraoctu (puc. 1.12).

Ecnu 3710 HE mOMOTaeT - HATPUMED, €CJId YPOBEHb IIIYMOB JTOBOJIBHO BBICOK - TPEOYETCS IPpUMeHe-
aue 6osee CI0KHBIX MeTonoB. Hampumep, MOXKHO mOIpoOOBATh BBIIETUTH MOJIE3HBIN CUTHAT, yOpaB
BBICOKOYACTOTHYIO COCTABJILIONLYIO HCXOAHOIO CUrHAJIA. B cymHOCTH, yCpeHEHnE 10 OKPECTHOCTU
¥ eCTh Takas GpuabTpanusa. 1acTo moMOraeT yBeJIndeHrne pa3MepoB OKPECTHOCTH, IO KOTOPOW Be-
Jercst ycpeauenne. PaccMOTpuM 1t mpuMepa, OJHOMEPHBIH CIydail, T.e. He IBYMEPHYIO MATPHILY,
a CTPOKY 3HAYEHWIL.
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—N

Puc. 1.12. Ycpenuenue.

[Mocrpoum rpaduk, Ha KOTOPOM 110 TOPU3OHTAHN OTJIOKUM KOODAUHATY TOYKHU, a MO BEPTHKAIA
3HadeHus TO4YeK. B pesynbrare moaydurcs npodusib crpoku. Ha puc. 1.12 nzobpazken 3ToT npoduiib
10 1 mocie (PUILTPALIVIH.

1.2.3 MeauanHasa dbuabTpanusd

—N
- _‘/ -

Puc. 1.13. Megnaunas ¢uabrparms.

Xopoiiue pe3yibraThl JaeT MeAuaHHast (pUuabTpanus. IT0 HETUHEHHbIH MeTo 00paboTK 1300~
pazkeHwuii, MO3BOJILIOMUN yOpaTh pe3kue BbIOPOCHI, HO, B OTJIUYUE OT yCPEJHEHUS, OCTABJIAIONIHI
cryneHbku. [1osiCHUM 3TOT METOJ Ha, OJHOMEPHOM Ciaydvae. 110 TOpu3oHTaIN OTI0KEH KOOPINHATA,
TOYKHU, O BepTHKA U - 3HadeHue. llomyuaercs mBymepHbiit mpodwuab. Ias dumbrpyemoit ToUku
OepyTCs 3HAYEHUs €€ COCe/ell U 3aHOCATCH B TAO/IMILY. DTa TAOIUIA COPTUPYETCHA IO BO3PACTAHUIO,
¥ 33 HOBOE 3HAYEHUE TOYKHU MIPUHUMAETCS 3HAYEHUE U3 CPeHel sueifiku TabIuIibl.

Takum obpasom, eciu B TOUKe ObLT BBIOPOC, TO OHA OKA3BIBAETCsS HA KPAid OTCOPTUPOBAHHOI
TabJIUIIBI U HE TTOTAIAET B 0OT(MUIBTPOBAaHHOE n300parkenne. CTymeHbKY Ke OCTAIOTCs 063 M3MEHEHU T
(puc. 1.13). Eciu cpaBHUTH yCPEJIHEHUE U MEIUAHHYIO (DUTBTPAIUIO, TO JIEFKO 3aMETUTD DA3JINIMs
B KOHEYHbIX pe3yiabrarax (puc. 1.12; 1.13).

1.2.4 VYcpeaHeHue mo CTPOKaM

N306pazkennss B CKAHUPYIOMIEit 30HI0BOM MHKPOCKOINN XapaKTEPHBI TEM, 9TO (POPMUPYIOTCS
onu nocrpouno. Takum 06pazom, HOsBIIAETCs BblaeJeHHOe Hanpassienue (hopMUpOBaHUs CTPOKH),
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Puc. 1.14. NI306paxkeHus MHOTOKOMIIOHEHTHOM opranudeckoil mieaku. Ciesa - 10 yCpegHeHns 10 CTPOKAM;
CIIpaBa - 1OCJIe yCPEeIeHU.

BJOJTb KOTOPOT'O M300pakKeHne NMEeeT XapaKTepHble ocobeHHocTH. Jlemo B TOM, 9TO CHITHE CTPOKH
[IPOUCXOUT OBICTPO, a MEXK/y CHATHEM COCEJHHX CTPOK MPOXOJUT HEKOTOpoe Bpems. Ilpu stom
MOZKET [POU30UTH KAKOH-TO COOM, U CJIeAYIONHMe CTPOKU OKAXKYTCH PE3KO CABUHYTHIMH BBEPX HJIU
BHU3. Ha n300paskeHn MOSBIIsSeTCs TOPU30HTAIBHAS CTYIEHbKA, KOTOPOI HET HA, PEAIbHON OBepX-
mocTu. UT00BI yOpaTh 3TOT HedeKT, TPUMEHSETCS YCPeIHEeH e 0 CTpoKaM. Bee cTpoku n3obpaske-
HUsI CIIBUTAIOTCS BBEPX WM BHU3 TaK, 9TOOBI UX CPEIHUE 3HAUEHUS ObLITH OJUHAKOBBIME. [Ipu 3T0M
upoduiib CTPOKK OCTAETCH NPEKHUM, a HPOhUIIb CTonb1a MEHETCs, - YOUPaoTcs CTyleHbKu (puc.

1.14).

1.2.5 IloacBerka

YenoBeuecknit T1a3 JIyHIle pa3andaeT KOHTpAcTHbIE peaMmeTsl. [loToMy Ha n3o0parkeHun, rie
IIBETOM TIEPEIAETCs BBICOTA, MEJKHE IeTAJN He 3aMeTHbI Ha (hOoHE KPYymHBIX 00bekToB. Kak xke
IIOCTYIUTh B 3TOM CJiydae?

Ectp cocob coBmecTuTh mHGOPMAIINIO O BBICOTE 00bEKTa ¢ MHMOPMAIHEH O BBICOTE MEJKOIt
JIeTaJid HaJi €ro moBepxHocThio. IIpeacraBbre, 9ro Bbl jeTuTe Ha camosere naj ropamu Kaskasa.
Brr sicHo paznniaere BCe YIIEIbst M YTEChl, XOTs MO CPABHEHHIO C CAMUMHI TOPAMHU TIEPENa/l BHICOT
TaM COBCEM HEBEJIWK. JTO MPOWUCXOIUT Ojarofapsi Wrpe cBeta W TeHwu. Eciaum comnmie B 3eHHUTE, TO
TOPU30HTAJIbHBIE YIACTKHU MOBEPXHOCTHU OYIYT OCBENIEHBI CUIbHEE, YeM CKJIOHBL. 110 BemunHe TeHu
Balll MO3T CAM PACCYUTHIBAET BBICOTY OOBEKTA.

Takum obpazom, ecim CMOAETUPOBATH HA M300pakeHnn (PpPEKT OCBEIIEeHNs, TO MPOSIBIAIOTCS
MeJIKKe Jeranu, upudem 6e3 norepu undopmanuu 0 Kpyunbix oobekrax (puc. 1.15).
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Puc. 1.15. KommbioTepras 00paboTKa TO3BOJISIET MOBBICUTH KOHTpACT m3o0parkenuii. CjieBa - MCXOIHOE
n300parkenue; CripaBa - n300parkeHne ¢ mpuMeHeHneM 60K0BOI moicBeTKu. Vccmemyemsrit 00beKT - GakTepun
Escherichia coli (knmeunas mamouka). Pasmep xaapa 4,6 x 4,6 mxm>.



I'1aBa 2

Yupapienune C3M

2.1 Cepsep

ITporpamma-cepeep (daiin fssrv.exe) gBjsieTcst CUCTEMHO CyKO00i OMEPaIMOHHON CUCTEMBI
OJI0Ka YIPABJIEHUsI, ¥ 3AIYCKAETCA aBTOMATHYECKHU TIPU ee crapTe. s yrmpaBaeHus MUKPOCKOIIOM
C YIAJIEHHOTO KOMIbIOTEpa He 00S3aTeIbHO BXOAUTH B OMEPAIMOHHYIO CHCTEMY OJIOKa ylpaBie-
uus. Jlyis ynpasiieHusi CEpBepoM 1 ero HacTpoiKaMu ucioJib3yercs nporpamMma Fmboard (puc. 2.1),
daiin fmboard.exe. [Ipu MuHMMU3aLIKMKM OKHA IPOIPAMMbI OHA MCYE3a€T U3 CIUCKA 331a4, U OCTAETCs
TOJIBKO B BUJE 3HAYKA, & e system tray (cumcremHO# TaHe M, OOBIYHO PACIOIOKEHHON B HUKHEM
OpaBOM yIuIy 9Kpana). [Ipu 1BOWHOM HasKaTHU MBIIIBIO HA 3HAYOK OKHO BOCCTAHABJIUBAETCH B IED-
BOHAYAJIHHOM Buje. Haxkaruem mpaBoit KHONKY MBIIIHM HA 3HAYKE BBI3BIBAETCS MEHIO C KOMAHIAMU,
KOTOPBIE MOXKHO BBINIOJHUTD, HE BOCCTAHABIMBAST OKHO MPOTrPAMMBL.

2.1.1 IIporpamma MOHUTOPMHTIAa U HacTpoiiku cepBepa Fmboard

B pabouem okre Fmboard pacmnosozkeHnb! maneib HHCTPYMEHTOB, OKHA COODITIeHn, OKHA CKaHHU-
POBaHMSI, OKHO CO CMMCKOM KJIMEHTOB, OCIIMIIorpad, KHOMKY 3arpy3kn DSP u BbIxoga n3 mporpam-
Mol (puc. 2.1).

Ilanesb MHCTPYMEHTOB

Ha nanesin uHCTPYMEHTOB HaxodTCs (CJieBa HAIPABO): KHOIKHU OBICTPOrO MOABOJA U OTBOAA
CTOJIMKA, KHOIIKA BKJIIOUEHU s /BbIKJIIOYEHMs IIMTAHKU JABUrATE s (€1 9Ta BOBMOXKHOCTD BKJIIOUYEHA
B KOHMUTYpaInK), KHOMKA 3arpy3KU MPOrpPaMMbl CUIHAJBHOTO MPOIECCOpa, KHOMKA BBI30BA, OK-
Ha KOH(MUIYpAIMU, KHOIKU KOHTPOJIsI COCTOSIHUSI CUCTEMHOI C1yK0bl (cepBepa), KHOIMKA BKJIIOYe-
HYs/BBIKJIIOUEHHS 3BYKA, KHOIKHM TPOMKOCTH, KHOITKA CBOPAYMBAHNS OKHA (B CBEPHYTOM COCTOSTHHN
BBIBOJUTCS TOJIHKO OCHHUJLIOrpad ¥ MaHe b WHCTPYMEHTOB, 3ar0JI0BOK OKHA yMEHBINEH, OKHO Pac-
LOJIAraeTCs IIOBEPX BCEX OCTAJIbHBIX OKOH), KHOIIKA BbIBOJAA OKHa About.

IIpn mepBoHAYATIBHOM YCTAHOBKE 00PA3IA OTIEPATOP MOYKET BBIMTOJTHUTE OBICTPHIN TIOABOJ, CTOJIH-
Ka, 9TOOBI YCKOPHUTDH MPOIECC MoaBoaa. [Ipu 3ToM cireyer Bu3yajqbHO KOHTPOJIMPOBATH MMOJIOKEHUE
30H/Ia BO M30eXKaHNe ero MOBPEeKIeHus .

Kuonka BkiIO9eHUsT 3ByKa BBIBOAUT CHTHAJI C OCHUAIOrpada HA 3BYKOBOE YCTPOMCTBO, ycCTa-
HOBJIEHHOE HA KOMIIbIOTEpPE, €CJIM TaKOBoe cymiecTByeT. IIpu 3ToM apyrue mporpamMmbl HE CMOLYT
BBIBOJUTH 3BYKOBbIe coo0menus. VI obparHo, eciiu 3ByKOBOE yCTPOMCTBO y2K€ 3aHATO JAPYIrOil 1po-
TpaMMOii, BKJIIOYEHHE 3BYKa HEBO3MOXKHO.

16
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b7 Fmboard

lml
il
= Tz

aAx ww L

-l T B ==

Console || Errors |

18:18:27  master client connected: atcwst -
18:18:22  contral stream bound from GIME
18:18:19  control stream disconnected
18:18:14  client Filonoy fram atc-wst? 3052
18:18:03  control stream bound from GIMF
18:17:40  control stream disconnected
18:17:21  contral stream bound from GlkE
18:15:51  control stream disconnected
18:14:36  master 2’ent connected: atcwst
18:14:01  contral stream bound from GIME
18:09:24  control stream disconnected
18:08:30  contral stream bound from GlkE
18:05:58 control stream disconnected
18:05:49  control stream bound from GIME
18:04:46  contral stream disconnected
18:04:17  control stream bound from GIME
175757  control stream disconnected
17:54:472  SPM initialized

1754:41  DEPF program build wersian: 1_1c|;|
4| b

Images
Address | Lzer | Buffe. .. | Idlle
e atc-wst?: 3053 Flonow 0 10

4

H
Def Download |
Fric
-

J,'Jl“qlplwIVm'l'Jtfuﬁ."‘f&"mﬁ"”""qlwp'll"'l

CIINCOK KJIMEHTOB, 5 - ocnuyiorpad.

17

Puc. 2.1. Pabouee oxuo nmporpammel yupasienus cepsepom Fmboard. 1 - naness uHCTPYMEHTOB, 2 - OKHA
coobmrenwit, 3 - OKHA CKaHUpOBaHuUs, 4 -
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OxkHa coolIreHnii

B oxue coobrmennii Console BBIBOAUTCS CHUCOK KOMAHI CHCTEMHONW KOHCOJIW. BHU3Y crmcka
HAXOJUTCS OKHO BBOJA KOMaH. CHUCOK BO3MOYKHBIX KOMAHJ MOYKHO MOJIYYUTh, BB/ KOMAHIY !
uu help. Pabora ¢ cucTeMHON KOHCOJIBIO [TOJIXKHA BBITOJIHATHCS TOJBKO ONBITHBIM TOJI30BATEIEM,
MIPOIIE UM Kypc oOyduenHns: pabore ¢ Hero.

B okne coobmennit Events BoiBoguTcs mHpOpMAIEa O TEKYIEM COCTOSHAN MHUKPOCKoma. Bce
coobmenus xpausares B daitne suna evt%y%m%d.log (%y%m%d — Texymume roa, mecsr u anucyio) B
momKaTajore Logs WHCTAJIAIIMOHHOTO KATAJIO0ra.

B okme Errors - mrdgopmanmsa o6 ommbOKax B padOTe MHUKPOCKOIA, HAIPUMEpP, O BHE3AITHOM
OTKJIIOYEHUH TOIB30BaTeNs pu ¢6oe B cetn u T.1. Paitn ommbok Haspisaercs err%y%m.log u xpa-
HUTCs TaK ke B Kartasore Logs. BeiBosx siroboro coobiieruns COmMpOBOK IAETCH 3BYKOBBIM CHTHAJIOM.
Hacrpoiiky 3ByKOBBIX CUI'HAJIOB MOXKHO M3MEHWTH 4depe3 HnaHesb yrnpasieaus Windows, 3amycTus
TIPUJIO’KEHNE HACTPOUKH 3BYKOB U ayJIHOYCTPOMUCTB.

OxkHna CKaHupoBaHUA

B okHax cKaHMPOBAHUS TOKA3bIBAETCS PE3yJIbTAT CKAHUPOBAHUS TOBepxHOCTH. [lpm 3ToM, B
ydacTKax n300parkKeHus, HMeIomX roy0oil 1BeT, 30H1 He JOCTAET 10 MOBEPXHOCTH 00pa3ia, a B
y4aCTKaX, UMEIONINX KPACHBIHM [IBET, 30H YIUPAETCs B 00pa3el;  HeOOXOAMM HEeMeIJIEHHBINH OTBOI
CTOJINKA BO M30erKaHWe TTOBPEXKICHUs 00pasIia Wn 30H1a.

CHnmncok KJIMEeHTOB

B crnucke KiIMEHTOB BBIBOJSATCS MMEHA MOJICOEIMHEHHBIX MOIH30BATENEH U BEJUINHA 3AMOJTHE-
uus 6ydepos. ITomp3osarenn, nogkmodennse B peskume Client, orobpazatorca co 3paukom [@; B
pesxxume Master — co 3nauxom 6. Bribpas o1HOr0 mim HECKOIBKIX KIMEHTOB, 0 HAJKATHIO TTPABOit
KJTABUIITU MBI MOYKHO OTCOEIWHUTDh WX OT CEPBEPA WJIU MOCJaTh uM coobienue. [Ipu nepenoae-
Hun Oydepa KINEHT OTCOEIUHSIETCS aBTOMATHIECKH.

Ocmunnorpad

B okue ocuumiinorpada BolBOAUTCs 1O BbIOOPY (C HOMOLIbIO KHOLOK, HAXOAAIIUXCH CLPABA OT
Hero) curaai obparHoii ces3n H, curaasn ommGku obparHoit cestau Def (AIIIT 1) mawm curnan Fric
AIIIT 2. CuruaJji, BIBOAUMBIN Ha OCIUJIOrpad, aBTOMATHYIECKH MACIITAOUPYETCS TAKUM 00pa30M,
qTo ) HAXOOWTCA B IEHTPE OKHA, BECh CHTHAJ yMEMIAeTCA B OKHE OCHALIOrpada, MOI0KATETHHBIE
3HAYEHWS BBIBOJATCA B BEPXHIOK YaCTh OKHA. B MpaBoii 9acTu OKHA OCHuLIorpada HaxXomauTes Jio-
rapudpmMuieckuii 15-cerMenTHBI nHARKATOP MacuITaba, KaxK/Iblii CErMEHT KOTOPOrO0 COOTBETCTBYET
omHOMYy OuTy curHama. JJaHube mjs ocrmorpada YATAIOTCS HETIOCPEJICTBEHHO U3 ApaiiBepa, Mu-
Hys CEpPBEpP, 9TO O0ECTIIEYNBAET BBICOKYIO CKOPOCTH PADOTHI OCIUIIOrpada.

3arpyska miaarer DSP

C nomompio kaonkn Download mmu xuonku 4 B 1060if MOMEHT MOKHO BBINOIHATEH 3arpy3-
Ky nporpammbl B DSP. D1y onepaiuio HeoOXOAMMO BBIMOJIHATH [MOCJIE KAXK/IOM0 BKJIIOYeHHs OJIOKA
npeobpasoBaresei, Tak KaK BO BpeMsl 3arpy3KU MPOUCXOIUT YCTAHOBKA HAUAILHBIX 3HaueHui 1TA-
ITor u kajmubGposka AIIIL. 3arpys3ky He PEKOMEHJIYeTCsl BBLITIOJIHSATH BO BpEMs CKaHUPOBAHUS, T.K.
9TO OCTAHOBHUT TEKyIlee ckanupoBanme. llocite 3arpy3ku Bce TeKyIue mapaMeTpbl CKAHUPOBAHUS
(mosioxKeHne Ibe30MAaHUILY/ISTOPOB, OIIOPHOE 3HAYEHHUE TOKA, 3BEHbs OOPATHON CBA3M U T.II.), yCTa-
HOBJIEHHBIE KJIMEHTOM, COXPAHSIOTCS.
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Options m
Profiles | Lsers I Calibration I Logging I

Mame | Fath |
B Current FSMO511
op FSMOB14 C:\Program Files\Advanced Technologies Center...
oo FSM0508 C:\Program Files\Advanced Technologies Centers...
on test profile -1 test profile -1.ini
op FSMO511 C:\Program Files\Advanced Technologies Center...
o f=16 C:\Program Files\Advanced Technologies Centers...
) Interferometer Interferometer.ini

Mew... Delete | Rename, |
{OR I Cancel | Apply

Puc. 2.2. Baknanka ynpasieHust TpodUISTMIA.

2.1.2 Koudwurypanusa cepBepa

OKHO KOH(UTYPAIIH CepBEpa MOKHO BbI3BATH HAKATHEM KHOIKH L HA TIAHE/N HHCTPYMEHTOB,
WJIA HAXKATUEM PABOY KHOMKYM MBIIMIKA HA 3HAYKE MPOrPAMMBI B System tray u BHIOOPOM KOMAHIbI
Options, wiu BEIOPAB 3Ty KOMAH/IY U3 CHCTEMHOTO MEHIO, KOTOPOE MOSIBIISIETCsl TIPU HAYKATHHU HA, 3HA-
YeK B JIEBOM BEPXHEM YIJIy OKHA IPOrpaMMbl. B okHe KOHbUrypauu 3a1a10Tcsi 3HAYEHUs], KOTOPbIE
OIIPEJIEIISIOT IIPABUIILHOE [TOBEJIEHUE CEPBEPA M MHTEPIPETAILUIO JIAHHBIX, [I09TOMY U3MEHEHUE TUX
3HAYEHUN PEKOMEHIYETCS TOJIBKO OMBITHBIM MOJIH30BATEIsIM. BHI3Y OKHA HAXOIASATCSA TPU KHOIKU -
Ok, Cancel u Apply. IIpu naxkaruu Ha KHONKY Apply MPOUCXOIUT 3arpy3Ka HOBOU KOH(MUTYpPAIUU
cepBepa 6e3 BaKPBITHS OKHA.

IIpodnnan

Habop kanmbpoBOYHBIX KOHCTAHT, MPUCYIIUX YCTAHOBJIEHHBIM MEXAHUIECKON 9aCTH MUKPOCKOIIA,
u 070Ky mpeobpazoBareseil, Ha3bIBaeTCa mpoduaeM mpudopa. IIpoduas coxpaHsercs B TEKCTOBOM
Bue B ¢aiise ¢ pacmmpenueM .ini. Ilpr 3amene gacreit MUKPOCKOIIa, HEOOXOIMMO YyCTAHOBUTD HOBBIiT
npoduiib, MpeOCTaBIEHHBIN IPOU3BOUTEIEM. Y IPABJIEHNE IPOMUIAMEI IIPOUIBOAUTCH HA 3AKJIA]-
ke Profiles okna kondurypamuu cepsepa (puc. 2.2). Tak ke Ha 3TOil 3aKjaJKe MOXKHO CO3/1aBaTh
HOBBIE TPOMUIIH JJIs TIOCTIEIYIOIIEro MepeKIIovYeHnst Mexxay uuMu. Ilpu co3manmu HOBOro npoduist
TEeKyIas KOHPUTypalus KOOIUPYeTcsi B HEro.

IToab3oBaTenn

HocTyn K cepBepy ONpeaesseTcss Ha OCHOBE OINpeJIe/IeHUs TPUHAIEKHOCTH TOIH30BaTENd K
OJIHO¥ W3 rpymm mojib3oBareneil. [1o0 yMOI9aHuIo, CYIeCTBYeT 3 IPYIb TOab30BaTe el -~ A IMUHI-
crparopsl, [lonb3oBarenn u T'octu. Eciiv nMs monp30BaTestst He IPUCYTCTBYET HU B OIHOI W3 TPy,
WJIM OH BBeJI HEIIPABUJIbHBIN [1aPOJIb, TO MOJIb30BATEIb ABTOMATUYIECKA CUUTACTCA IPUHAJIEIKAIIAM
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Profiles  Users |Ealibrati0n| Loggingl

Users file IC:\Program Filez\Advanced Technologies Center\FemtoSca .. |

Groups

Group | Permizsions |
Administrators admin,manage.connect
Guests manage, connect
Users manage, connect

New.. Delete Edi... |

Cancel | Apply

Puc. 2.3. Bakagka ympaBaeHus MOJIb30BATEISIMHA.

K rpynme rocreii. Bee mosib3oBaTenn oHO#M IPyIIbl UMEIOT OJUHAKOBBIE IIPUBUJIEIUH, IIPUCBOCHHBIE
o1oit rpymme. CyIecTByer Tpu BUIA TPUBUJIETHI:

e admin - AIMUHUCTPUPOBAHUE — HO3BOJILET HOJAKIIOYATHCS B PEKUME master Jaxke ecim yxKe
€CTh KJIMEHT, TOIKJIIOYEeHHbIN B pexkume Master.

e manage - yrpaBJieHHe — TIO3BOJISIET MOIK/II0YAThC B pexkume Master 1y ynpaBjieHusi MEKDPO-
CKOITOM, €CJIM HeT JAPYroro KJINEHTa, MOJAK/IIOUYEHHOTO B 9TOM peXKHME.

e connect - MOICOEIMHEHNE — MO3BOJISET MOJKIIOUYATHCS K MHUKpockormy B pexkume Client mis
oIy YeHnsT n300parkKeHuil, HO He JAeT MpaBa W3MEHSTh MapaMeTPhl CKAHUPOBAHISI.

VYiupasjieHue rpyninaMu U H0JIb30BaTe/IaMU IIPOU3BOAUTCA Ha 3akjajake Users (puc. 2.3) okHa
KoHpuUrypamnun ceppepa. s pesakTUpOBaHUS CBOWCTB KOHKPETHON TPYIIIbI MCIOIB3YeTCS IHha-
Jor cpoiicrs rpyuubl (puc. 2.4), KOTOpPbIl HOsiBiIsieTcs 10 HaxKaruio Ha kHouky New... mwiu Edit...
3akganku Users.

B cnwmcke mosib3oBaTesieil, TPUHAIIEKAUX TPYIINE, KAXKIOMY MMOJIb30BATENI0 MPUCBANBAETCS
mapoJib. [lepBoHada bHO y BCEX MOJIb30BATENEH MAapO/Ib He 337aH. HesaBucumo OT JJIMHBI AP0,
B CITUCKE I0JIb30BATEJEN MAPOJIb MOKA3aH KAK 8 3BE3/I0YEK.

Ob61mag KaJanbpoBKa

Bakmazaka Calibration (puc. 2.5 mo3BoJIsIeT 3a1aBaTh OCHOBHBIE MAPAMETPHI MUKPOCKOTIA, TPU-
BOIUTH KOH(MUTYPAIUIO TPOrPAMMHOTO OOECIIeYeHNsT B COOTBETCTBUE C alapaTHOW KOH(MUTYpaIH-
eii. Habop mapaMerpoB, IpUCYIINX MUKPOCKOIY, cojepxkutcsa B daiime settings.ini. Ilyrs k aTomy
daitny 3amaercs B BepxHel dyacTu 3aKIaKu — B aseMenTe Variables. OcraibHy0 9acTh 3aKIJIKA
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Group properties m

Group name IUsers
Admin M
Manage ird
Connect v
—Lser
I Add
Lser | Password | Remove |
oo Filonow i
i Temkina RIS

Cancel

Puc. 2.4. OxkHO pegaKTUPOBAHUS CBONCTB I'DYIIIHL.

Prafiles I Users  Calibration | Logging I
Variables |vanced Technologies Center\FemtoScan Online YWWheettings.ini . |
Parameter | Walue | -
00 Hysteresis C:AProgram Files\Advanced Technologi..
abe Client interface favarlist. 1.1
@ Security ]
B Encryphion Disahle
B Meszage Digest SHal
Ei Cipher BlowFish
E Mode CBC
oo Key Length 128
E Padding PKLCS?
o DAC Maw., ¥ 3
o ADC Maw, W 10
Ea Ut
oo Max, Y 9;
oo Biaz, mY 0
oo Ut bas., ¥ 3
oo Freq. Max., KHz 10000
on Z Ampl. kax, mi 500
2Pl Gaing Scale B
yolnverse 2 Yes
TR it =l
Cancel | Apply |

Puc. 2.5. Baknanka KaJauOpPOBOTUHBIX KOHCTAHT.



I'maBa 2. Ynupasaeane C3M 22

3aHuMAaeT TabauIa, B KOTOPOM MOXKHO PEAKTHPOBATH 3HAYEHUSI KOHCTAHT, COIEPXKAIUXCs B (aiiie
settings.ini. KanubpoBodnbie KOHCTAHTBHI 33JAI0T APAMETPbl MHUKPOCKOIIA, [TO3BOJIAIONINE IIPE0D-
pa3oBaTh MUQPOBbIE 3HAYEHNUS B PEATbHBIE BEJIMYUHBI - BOJBTHI, HAHOMETPHI, aMIephl U T.1. Tak
ke B TabJINIE MPUCYTCTBYIOT 3HAYEHUS, OMPEIEISIONNE HAJUYINE UJIH OTCYTCTBHE HEKOTOPBIX OII-
[IMOHAJIBHBIX KOMIIOHEHT MUKPOCKOIA, W 3aJAI0NNe PEXUMBI ero padborst. 1lo HaxkaTwio KiaBuiiu
Ok wnu Apply 3Hadenuss KoHCTaHT OyayT 3amucadbl B (aitan Tekyiero npodumis, a eciu BIOPaH
npodune default, To B aitn calibration.ini. Ognospemenno Gyaer nepesarpyzkeHa KoH(Urypamms
cepBepa MyTeM TOCHLIKN KOMAaHIbl KOHcosu reload.
IMoxpobuoe omucanne KOHCTAHT TMPUBEIEHO B MPUIOXKEHUU B.

IIporokoJ cobbITHii

Ha zakmanke Logging 3amaiorcst ommum BeieHUsT TPOTOKOJIOB COObITHH U ommOoK. MoxkHO OT-
KJIFOUUTD IIPOTOKOJIMPOBAHKME, U3MEHUTD IIyTH COXPAHEHMs IIPOTOKOJIOB U UMeHa (ailjioB IPOTOKO-
ja. B mMeHa MOXKHO TOACTABIATh CHENUAIbLHBIE CUMBOJIBI, KOTOPBIE OYIyT 3aMEHEHBI Ha, 3HAYECHUST
TEKYINEro Mecsa, TOAa U JTHS:

%a coxpallleHHOe Ha3BaHUe JHHA Helesn
%A monHOe Ha3BaHUWE IHA HEIEJN
%b coxpalenHOe Ha3BaHUE MeCANa
%B moJiHOe Ha3BaHME MeCcAla
%d memwb mecama (01 - 31)
%;j menn roma (001 - 366)
%m wmecar (01 - 12)
%U momep Hemesu B rofy, C BOCKPECEHbEM B KauecTse mepBoro aus megenn (00 - 53)
%w menn nenenu (0 - 6; Bockpecenbe coorBercTryer 0)
%W mOMep Hemenu B rofy, ¢ TIOHEAEIHLHUKOM B KadecTse niepsoro maus veaean (00 - 53)
%y rom 6e3 ykazanus Beka (00 - 99)
%Y rom ¢ yKazaHuem Beka

%% snak mpouenrTa

2.2 KuueHnt

B ksmenrckoii yacru nporpammuoro obecnedenusi (nporpamma “@emtoCkan Ownaiin”, daitn
femtoscan.exe) ycranaBauBaroTCd BCe LIAPAMETPbI CKAHMPOBAHMA, U3 ITOH LIPOIPAMMBL LOAAIOTCH
BCE KOMAHIbI IO 3AMyCKy W OCTAHOBKE CKAHWPOBAHUS, MOIBOAY W OTBOIY CTOJMKA C 0Opasiom. B
MIPUHIIATIE, TTPOIECC CKAHWPOBAaHWS HE TpPeOyeT WHTEPAKTUBHON PAabOTHI C CEPBEPOM, YeM OOYCJIOB-
JIEHA BO3MOYKHOCTD YIPABJIEHUST MUKPOCKOIOM 9epe3 CeTh ¢ YIATEHHOIO KOMIbIoTepa.

s ynpaBienusi MUKPOCKOIIOM MpeIHA3HAYEHbI KOMaHbl MeHi0o SPM ¥ KHONKEM MaHETU WH-
crpymentoB SPM. IIpu pabore nporpammbr menio SPM ectb Beerja, a nanens uacrpymento SPM
MOYKHO BKJIIOYATh W BBIK/IIOYATH — 33 3TO OTBEYAET TajI09UKa HANMpOTuB cjioBa Toolbar B merio SPM.
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Connect to server...

Connection l Sacurity ]

|

Addrass |gimp ﬂ3 |EEDDD EI
User |Filano

Fassward |a=mm

Remember Password [v

Sample |Samp|e

Comrment

Connect | Cancel

Puc. 2.6. OKHO 1IOJK/IIOYEHUS] K CEPBEPY

2.2.1 IloakJroveHne K cepBepy

g nonkiodenus Boibepure B Menoo Spm komanay Connect as master (KHODKa ?@) AT

Connect as Client (knonka ?‘@). [Tonkioyenne B pekuMe master BO3MOYKHO, TOJIBKO €CJIU K MUK-
POCKOIy He IOJKJIIOYEH JAPYyroil master.

B nauase nojkirodeHus mepes BaMu IOSBUTCS OKHO, MOKazanHoe Ha puc. 2.6. B srom okne
HY’KHO yKa3aTh aJIpec cepBepa M BBECTH HEKOTOPHIE JOMOJTHUTEIbHBIE JAHHbIE.

Korna cepBep HaxoauTcst Ha 3TOM Ke KOMITBIOTEDE, JOCTATOYHO MOCTABUTH TAJIOYMKY HAIPOTUB
“JIoKaJIbHBIN KOMIBIOTED” U MEPEXOAUTH K 3AMOTHEHUIO OCTAIbHBIX mojeit. Ecin ke cepep pacmo-
JIOKEH B JIPYTOM MECTEe, TO HY?KHO CHATH rajouKy HanpoTus “JIOKaIbHBIN KOMIBIOTED” - TOSBUTCS
nosie “Apec”’, B KOTOPOM BbI JIOJI2KHbBI HAIIUCATH €0 aiapec. AapecoM MOryT ObITh MMsl KOMIIbIOTE-
pa B siokasbuoit ceru Microsoft Windows Network (naupumep, COMP145), ero URL (naupumep,
mycomp.mydomain.ru) uwiu IP agpec (manpumep, 123.132.231.213). B cienyromem mose (moce
JIBOETOYNsI) HEOOXOAMMO YKa3aTh MOPT, 0 KOTOPOMY BBINOJIHAETCs moaKIouerne (25000 1m0 ymoi-
YAHUIO, €CJTH OIIEPATOD CEPBEpa HE U3MEHWJI €ro).

B nossix “O6paserr’ u HaxXosMeMcst o/l HUM TIOJIeM st KOMMEHTAPUEB YKA3bIBACTCS HHMOPMa-
1Usl, KOTOpas OTpasuTcs Ha (afiax, mogydaeMbiX Ipu cKaHnupoBauuu. B mosie Sample pekomenty-
eTcsT YKa3hIBATh Ha3BAHUE MCCIIELyeMOro o0pasia — 3TO Ha3BaHWe OKAYKeTCsT B MMEHAX MOJIYIaeMbIX
daitmos. B moste “Ilonp3oBaTens’ HYy»KHO ykKa3aTb cBoe nMs. VIMsi M 1aposb HCIOIB3YIOTCS JJIs
ayrenrudukanuu Ha cepsepe (paszen 2.1.2). Ilose komMmenTapus GyJerT COXPAHEHO B TEKCTOBBIX
3aroJIOBKax mosaydaeMbrx dpaitinos. Bo BpeMsi cKaHUpOBaHUS MOKHO U3MEHSITH BBEIEHHOE MMsi, Ha-
3BaHue obpasna u TeKCT 1oJisi KomMenTapus. Kak aro cuesnars, Hanucano B paszziesne 2.2.9.

Ha 3akmagke BesomacHocTs 3amaiorcs mapaMerpbl MrdpoBaHus coeantnennss. MoxKHO OTKIIIO-
9UTH TMUQOPOBAHTE COBCEM, UCIOJIH30BATH MAPAMETPhI CEPBEPA UJIN YCTAHOBUTH CBOM COOCTBEHHBIE
(mapamerpsl KimenTa). B ciaydae, eciu Boibpan BapuanT “HasnaunTh mapaMerpbl KiaueHTa’, Ha cep-
Bepe J0/KHO crosaTh b0 “Accept Client Parameters”, mu6o “Force Server Parameters” ¢ anano-
TUYHBIM HabOpoM mapamerpos mudpoBanus. Ilpu coeaunennu 6yaeT creHepupoBaH K0 TEKy et
ceccuu, U BCE IepeIaBaeMble JIaHHbIe OyayT mudPOBATHCS 110 BHIOPAHHOMY AJITOPUTMY.

Ecnu npu ayrentudukaImm OKayKeTcs, ITO MOJIb30BATEIh He 3aPErUCTPUPOBAH HU B OJHON T'PYTI-
e, WJIX He COBIAJET TapOJib, MOJIb30BATENb OyleT aBTOMATHYECKN HPUYHUCIEH K TPYIIe rocTei
(eciiu oHa He OTKIIIOYEHA), U OyJIEeT BbIBEIEHO cooTBeTcTByIoIee npeaynpexaenue. [lludposanue B
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Runtime information
Online E

Farameter “alue &
SPM Mode  RAFM
Int. gain 1]
Prop. gain 1] :
Filter I 1 .
Speed.Hz 731888
Samples M 512
TipEngage true
Precise £ false E
i
Deflection ...
Deflection, ...
Setpoint
Arnpl., roy
Freq. KHz
Fhase, deg
Spring Caon...
L m
Stepper po...

BZxy)
Sranbdnde | itnaran

< >

=

e I e R e T o I e Y e B e

A

Puc. 2.7. Texymue mapamMeTpbl CKAHUPOBAHUS

9TOM cjiydae OyaeT Menee DE30MACHBIM — KJIIOY CecCuu OyIeT TepeIaBaThCs B HE3AIUIIEHHOM BU/IE.

3aKkOHYMB 3AMOTHEHNE TOJTell OKHA TOAKI04UeHus K ceprepy, HaxkmuTe OK. Ilocse 3Toro ocymects-
JIsieTCs TONKJIIOYeHrne K cepBepy. B ciydae eciim yka3aH HEPaBUJIBHBIN aapec, MOAKIIOYEHUs He
npousoitier, u kaonku Client u Master na manenu uancrpymeratos SPM ocramyres orxkarbivu. Ec-
JIM TIPOM3BOJIUTCS TOAKIIOUEHNe B pexkxume Master, a K cepBepy yke moakarden ogwa Master, To
npousoiiaer moakaiouenne B pexkume Client. IIpm aToM Hazkaroit okaskercs ToabKo KHonka Client.
[Ipm ycmermHOM moak/oueHnn B pexkume Master, HasKaToll OKaxKyTcs 00€ KHOIKH.

IMpu noakmouennnu B pexkume Client Oyaer moka3aHO OKHO TEKYIUX MApAMETPOB CKAHUPOBAa-
Hus (puc. 2.7), upejHazHauYeHHOE TOJIBKO Jid Haboaenus. B pexkuve Master Oyer BbI3BAaHO OKHO
HACTPOIKM NMapaMeTpoB CKAHMPOBAHUS, MO3BOJISIONIEE n3MeHATh napamerpbt (puc. 2.2.2) . Ilocae
YIQ9HOTO TOIKJIIOUEHUST K CEPBEPY MOXKHO HAYUHATH CKAHWPOBAHWE, HO MPEIBAPUTEIHLHO CJIEIyeT
3a/1aTh MapaMerphl [enu 00PATHOM CBA3M U HEKOTODBIE JIPYTHE.

2.2.2 TlapamMmeTpbl CKAHUPOBAHUHA

Bce napamerpbl ckanupoBanus 3amatorca B okne Parameters (puc. 2.2.2). Korga Ber noakio-
qaerech Kak Master, To mporpaMMa aBTOMaTHYIECKH OTKPBIBAET 3TO OKHO. Kcjin OKHA TI0 KaKOHW-TO
[PUYMHE HET, €r0 MOXKHO BbI3BATH HAYXKATUEM KHOIIKU Bl 1a nanenu HHCTPYMEHTOB MJIU KOMAHION
menio Spm/ Parameters. Bee 3a7aBaemble mTapaMeTpbl aBTOMATHYECKN TIPOBEPSIOTCS W Y TOUHSIFOTCS
MTPOTPAMMOiT B COOTBETCTBUY C KAJTUOPOBOYHBIMU KOHCTAHTAMHU, MOy I€HHBIME C cepBepa. [loaTomy,
€C/IM TIOJKTIOUEHHsI K CePBEPY He MPOM3OILI0, TO 3HAYEHUS] MOTYT HE COOTBETCTBOBATH PEATHHBIM.
Eciu oTKpBITH OKHO MapamMeTpoB 0 MOJKJIIOYEHUsl K cepBepy, TO uHTepdeiic OKHA mapaMerpoB
He Oy/er MPUBEJIEH B COOTBETCTBHE CO CIIMCKOM I[IEPEMEHHBIX CEPBEPa, U OKHO MapaMerpoB Oyjer
BBITJISIIETH HEUUTAEMbBIM.

Ecnu Bor u3mensere mapamMeTpsl IyTeM py9IHOTO BBO/IA, TO JJIS TOrO, YTOOBI M3MEHEHUsT BCTYIIH-
JIM B CUJLY, HEOOXOAUMO HaxkaTh BBOJ, (kaasuury “Enter”). IIpu 3moM eciiu OKaxKeTcs, YTO BBEJIEHHOE
3HaYEeHNEe HEJOMYCTHMO, OHO OyJeT 3aMeHeHO Ha Omzkaiiiiee m3 BO3MOXKHBIX. Ecim ke mapamMer-
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MapamMeTpsbl

TyHH. TOK. 0A (43 3353

TyHH. Hanp.. .. (3000

KMIHT. 2BEHO 195875

Mpon. seeHo 1 5E25

YopeaHeHde |y

Hucno Tovek (512

CrkopocTe. Tu (731888

TouHbBIK £ D
Crewl. Toka, .. [pg1037
TernepaTyp.. [42 5 %

Moz nogeoga, P

24

z

OSwme |

[5]

MoeepxHoCTe | Ocumnnorpe ¢ F

Pexim

WpkHe, v 2653 12 &

EricaTa, Hv |2533_12 %

Ymcnoctpok (512

X0, Hi 217563
0, H -2106.62
Hanp-e roprs..(Ox @Y

Ymecno ckaHoe g e

OTKN. BEQT. pAZEED...

4|4

BepT. paze. eeepx

KaHan 1 KaHan 2

|E|b|c0Ta b | |TpBHMB e |

Puc. 2.8. ITapamerps! ckanuposanus. Pexxum STM.

MapamMeTpbl

Pexr cranmp. |§

Cuna, HH 0.99967 2
HectkocTe, .. 0§
MHT.2EEHD  [301RR3 4
Mpon. seeHo 3 2
YopeaHeHke |y 2
Yumeno Todek  [g12 s
Cropocte, Tu (731888 ¢
HanpaxeHwe....[n =
ToYHbIK £ [F]
CMeLL, o, .. ﬁ)ﬂ(
TernepaTyp.. W =

Moz nogeoga, P

OBue |

Wwpmha, b 2683 12 =
BoicoTa, HM ﬁ
YmcnocTpok (512

0. Hi 217563 £
0, Hi -2106.82 £

[5]

MoeepxHOCTE | Ocumnnorpe ¢ %

Hanp-& I'DpI/IS....Ox @Y

Ymeno ckaHoe g e
v

OTKN. BEQT. pA3EER... Ll
BepT. paze. eBepx P

KaHan 1 KaHan 2

|Elb|c0Ta b | |TpBHI/IB e |

Puc. 2.9. I[Tapamerpsl ckanupoBanus. Pexxum AFM.

25
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MapamMerpbi

-
Pesxcar ckaHmp. [ )

—_——
fpesa~Bl1903 [ D Tonorpacpy v |
YeTaska 0499898+ || OBuwme |

HKectkocTe, .. oog || WupkHa, v (258312

4r| 4

Amnn.mog. .. [5pq Boicota v o583 12

YacToTamo.. G4.2734 Yiicno CTROK B2

Paza 142,101 0, Hi 217563 &
WHT. 38EHD [ 0, H |-2108.82 £ |

Hanp-e ropuz..(C)w @)y

Ymecno ckaHoe g &
L b

OTkn. BERT. pE3EEQ... IF
[]

BepT. pase. eeepx

Mpon. zeeHo

YopeaHeHie |y

|€> Ar(4n <>|<> <>ii€>

Hucno Tovek 512

CropocTe, L -?_31 aaa

LIRS

Hﬁl'lpﬂ)KBHVIB,...i[D = Kanan 1 Kanan 2
TouHbI £ D |BbICDTEl o | |TpeHMe B |
Cmew, aMI‘IJ‘IVI...I-D _]

TernepaTyp.. :42_5

€3]

-~
b

ﬂDS.I‘IDﬂBDﬂﬁv};M 2847 42 !

Puc. 2.10. ITapamerpsl ckannpoBanus. Pexxnv RAFM.

PBI U3MEHSIOTCS IIyTeM HAyKATUs KHOMOK CO CTPEIKAME, TO OHH ITPOBEPSIOTCS HA UCTUHHOCTH W
[EPeIAtOTCs CEPBEPY ABTOMATHIECKH.

[Tporpamma “@emtoCkan OHnaiiH” M03BOJISET yUPABJIATH CKAHUPOBAHUEM B PA3IUYHBIX PEXKU-
Max, B 3aBUCHMOCTH OT apamMeTpoB cepBepa. CTaH apTHBIE PEXKUMbI BKIIIOUAIOT B CE0sT TYHHEILHBIN
(STM), aromuo-cusosoii (AFM) u pesonancubiii aromuo-cusiosbim (RAFM). [Ijis ykazanus pexku-
Ma CKaHHpOBaHMA npemHasnaderHo mojae SPM Mode, pacmonoskentnoe B BepxHeit J1eBOi 1acTH OKHA
Parameters.

B sieBoit gacTu OKHA MApaMETPOB PACIOJIOXKEHBI IJIABHBIE MApaMeTpPbl Hemnu OOPATHOW CBA3W,
HY’KHBIE TIPU CHATUN W300parKeHUi TTOBEPXHOCTEH U TIOABOIE 00Pa3Ia:

TyHH. TOK — OTOPHOE 3HAYEHNE TYHHEJIHHOro ToKa (peskum CTM).
Cuna — onopHoe 3HadeHue Cuiibl B3aumozeiicrsus (pexum ACM).
TyHH. HAID. — HANpAXKEHUE HA TyHHEIbHOM nepexoze (pexkum CTM).

Awmiut. pe3. — 3HadeHue, K KOTOPOMY Oy/IeT [OJNOHAThCS BEJIMINHA PE3OHAHCA, IIPU HACTPOIKE

(peskum PACM).

YcraBka — KO3 DUIMEHT, C TOMOIIBIO0 KOTOPOrO 33A€TCH OMOPHOE 3HAYEHWE CUTHAJIA 0D-
parnoit cBasu (pexxum PACM). Onopuoe smadenne Beramcisierca mo dopmysne Defls, =
Defl x Setpoint.

Amna. mox. — ammuryzna monyssiuu (pexxum PACM).
Yacrora Moz, — gacrora Moayssiuu (pexum PACM).

Daza — dasosoe cmelieHre OnOpHOro curuasia ¢gaszosoro gerekropa (pexum RAFM).
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e UlHT. 3BeHO — MHTErpaIbHOE 3BEHO IENu OOPATHON CBSA3M.
e Ilporm. 3BeHO — MPOMOPIIMOHATHLHOE 3BEHO e OOPATHON CBA3M.

e YcpenHEeHHe — YNCJIO U3MEPEHHi, 0 KOTOPHIM IPOM3BOJUTCI ABTOMATHYECKOE YCPEIHEHHE
curnasia. 3Hadenne 1 COOTBETCTBYET OTCYTCTBUIO yCpeaHeHus. Bo3aMOXKHO 3a7aHue 1pOOHBIX
3HAUYEHUIA.

Huxe mapamerpoB oOpaTHOI CBA3M PACIOIOXKEHDI IPYTHe BaXKHbIE apaMeTphl, O0Ine s pa3-
HBIX PEKUMOB CKAHUPOBAHMUSI.

e Yucno ToYeK — YMCIIO TOYEK B CTPOKE CKAHWPOBAHUS.
e CKOPOCTb — CKOPOCTH CKAHUPOBAHUS, BHIPAYKAECTCS B YUCTE CTPOK B CEKYHITY.

e Toumblit Z — BKIIOYAET PEXKHUM TOBBIIMIEHHON TOYHOCTH IO OCH 7 — B 3TOM PEXKHUME CHTHAJ
00OpaTHOl CBS3U TOMAETCS Yepe3 BBICOKOBOJBTHBIN yCHIUTETh C YMEHBbIIEHHBIM KO3¢hduim-
€HTOM YCHUJIEHUs], 33 CUET Yero yBeJIMYUBAECTC PA3PEIIEHNe, HO YMEHbIIACTCS JUHAMUIECKUI
[TAara3oH.

e Cwern. TOKa/CHIIbI/aMIINTYIBI — 3HAYEHNEe CMEIIEHNsT Hy s CHIHAJIA OITHOKN OOPATHOM CBSI-
3u. CMelenne yCcTaHABINBAETCS 3aIMIyCKOM mporiecca “Set Bias”, Taxk e ero MoxxHo cOpocuTh
B 0 HakaTMeM Ha KHOIKY C HaJIUCBIO “>0<".

e TemmepaTypa — TeMmepaTypa 00pa3iia (€Cu yCTAaHOBJIEH IPeIMETHBIH CTOIUK C TEMIEPATyP-
HBIM KOHTDOJIEM ).

e Ilo3. moxBoga — cuerdyuk moJiozkenust obpasua. CYeTdynk MOXKHO OOHYJIUTDL B JIFOOOH MOMEHT
Ha’KaTHWeM Ha KHOIKY C Ha Imuchio ‘>0<".

B nenTpe OKHaA mapaMeTpOB BBIBOJUTCS MHIAMKATOD TEKYIIETO MOJIOKEHWS KAHTHUIEBEPa, TAKON
K€, KaK U B OKHE TEKyIIuX napamerpos (puc. 2.7).

Bce ocranbHble napaMeTpbl CPYIIMPOBAHBL 0 3aKJIaJKaM M PACIOJIOXKEHbI B MIPABOH 4acTh
OKHa napamerpos. Kaxias 13 3aK/iaJl0K BEPXHEIO yPOBHSI OTBEYAeT 3a OJIUH U3 PEeXKUMOB CKaHU-
pOBaHWS.

3akaangka IToBepxHOCTH

3/ech 3a1a10TCs IapaMeTpbl CKAHUPOBAHUST, OTHOCHAIIUECH K cKaHupoBanuto nosepxuoctu Z(X,Y).
CkaHupOBaHME MOXKET MPOUCXOJUTh B HECKOJbKUX PEXMMaX. PeKuM 3a/aeTCs B BbBIIAIAIONIEM
CTIMCKE, PACIIOJIOKEHHOM B BEpXHEHl JacTh 3ak/agKku.B 3aBUCHMOCTH OT BHIOPAHHOTO DEKUMA, TMO-
SIBJIAIOTCS OJIHA WJIM HECKOJIHbKO TIOA3AKJIQIOK, TIEpBasi W3 KOTOPBIX COMEPIKUT OOINHMe MapaMeTpbl
CKAHUPOBAHUS TTOBEPXHOCTH, a OCTAJbHBIE — MAPAMETPHhI, CrieliuUIHbIE [IJIsT BBIOPAHHOTO PEXKUMAa,
CKAHUPOBAHUS.

Ha nonzaknanke Obiiue 3a1a10TCs CJI€AyIONIIME BeJIUYHHbL:

e Xo, Yo, Illupuna, BeicoTta - KOOpAUHATHI HUKHETO JIEBOTO YIJIa OKHA CKAHUPOBAHUSA U €r0
pasmepsbl (puc. 2.11). Pazmepsl 1 1103ULUIO MOXKHO MEHSITb BO BPEMsi CKAHUPOBAHMA, U3MEHE-
Hust OyIyT TPOM3BEIEHBI Ha XOAy. [Ipw m3MeHeHWM 3THX MapaMeTpPOB Pa3Mepbl OKHA MMEIOT
OOJIBIITNI TPUOPUTET, ¥ B TOM CJIy9ae, KOTJA Pa3Mepbl 33Jal0TCsI JOBOJIBHO OOIBITAME, KOOP-
JMHATHI HUYKHETO JIEBOTO YIJIa aBTOMATHYecKn ymenbiaiorcs. [[lupuna Bcera coorBeTCTByeT
TOPU3OHTAIHLHOMY pa3Mepy OKHa, a BricoTa BepTHKATBLHOMY, HE3aBUCHMO OT BBHIOOpA OBICTPOit
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CK&HHP OB aHFA

Puc. 2.11. Pa3mepbl OKHa CKaHHUPOBAHUS.

ocu CKaHupoBauHwus. [Ipu M3MEeHeHWN MUPUHBI MEHSETCH OJHOBPEMEHHO W BBICOTA, YTOOBI Be-
JIMYWMHA MIara 0 FOPU30HTAN U 10 BEPTUKAJIN OCTaBaJIACh MOCTOsHHOM. 1o 310it ke npuanne
1IPY U3MEHEHUH BBbICOTHI MEHHIETC YHMCJIO CIPOK B M300parKeHuu.

IIporpamma “@emtoCkan OHnaiiH” aBTOMATHYECKHU CIEIUT 38 T€M, YTOOBI OKHO CKAHUPOBAHUS
He BBIXOAMJIO 3a JuHAMUYecKuil auanas3on ckanepa. Touka ¢ xkoopaunaramu (0,0) sBisiercs
HEHTPOM OKHA CKAHUPOBAHMS MAKCUMAJIBHOIO pasmepa. IIpu BbIGOpe 3TOro OKHa 3HAYEHUS
Xo # YO aBTOMATHYECKY MTPUMYT MUHUMAJIbHBIE 3HAYESHIS.

e Yncyio cTpok — YHCIO CTPOK B M300PAKEHUH. DTO TOJIE HETOCTYITHO JIJIST HETOCPECTBEHHOTO
u3MeHeHus. /ljis W3MeHeHusT 9uCia TOYEeK B CTPOKE OTBeaeHo moJe “Yucsio Touex” B 00mmx
napamMerpax, a YucJI0 CTPOK PACCIYMTBHIBAETCS MCXOJS U3 COOTHOIIEHUs MapaMeTpPOB MIUPUHBI
U BBICOTBI.

e Fast Axis — nanpassienue GbICTPOrO CKaHUPOBaHUs (CTPOYHON Pa3BEPTKHU) B IJI00AIbHBIX
KOOD/IMHATAX.

e Yucno ckaHOB — yKa3bIBaeT CKOJIbKO Pa3 CKAHUPOBATH MMOBEPXHOCTH. Kciu B mose crout 0,
TO CKAHUPOBaHUE OyJeT IIPOI0JIZKATHCS, 110K Bbl camu ero ne ocranoBure.

e OTKJI. BEPT. PA3BEPTKU — OTKJIIOYEHHE BEPTUKAILHON pa3seprku. IIpu OTKII0O9eHHON BepTH-
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KaJIbHOI pa3BepTKe JBUKEHUE 10 MeJJIEHHOI OCU He IIPOUCXO/IUT, XOTA B OKHE CKAHUPOBAHUA
cTpoka Oyzer npomosizKarh ABUrarbea. 1Ipu aToMm Bce Kaapbl OyAyT PUCOBATHCH B OJHOM Ha-
TIPaBJIEHUN MeJIEeHHOW Pa3BEePTKH.

e Bepr. pa3s. BBEpX — HAIPABJIEHUE MEJJIEHHON PA3BEPTKH. B KOHIIE KAXK/IOTO Ka/IPa MEHSETCS
Ha IIPOTUBOIIOJIOXKHOE.

B nByx pamkax — Kanan 1 n Kanan 2 — crpynnupoBaHbl TapaMeTphl I TIEPBOTO U BTOPOTO
n300pakKeHuil, OTHOCAIIUXCA K OZHOMY W TOMY K€ MPOXOy TOBepxHOCTH. BHyTpm obemx pamok
JOCTYIIHBI IIOYTH OJIMHAKOBBIE IIapaMeTpPhl.

e Brimagaromnuii criucok, cocrosmuit u3 Beicora, OTkiionenne, Tperne u Apyrux TUIIOB JAHHBIX
(B paMke 2-ro Hanasia Kpome Toro eime ectb OTkiiouen) — 3ajaer, 9ro OyJer 3alucaHo B
u3obpazkeHuu. BbpicoTa — BBICOTA IIOBEPXHOCTH, PaBHASA C TOYHOCTHIO JI0 3HAKA OTKJIOHEHUIO
crosimka. OTKJIOHEHHe — OTKJIOHEHHE CUIHAJIA OT OIIOPHOIO 3Ha4veHus. TpeHue — CUIHAJ Io-
PHU30HTAIBHOrO OTKJIOHEHU Jiyua jasepa co ceeromuona (ACM, PACM). UurencusHocTh —
cymmapHbiii curuan co ceeromuona (ACM, PACM). Orkiionenue 2 — curiaj BEPTUKAIHLHOTO
oTKJIOHEHHUs Jiy4a Jasepa (B pexxume ACM on coBnazaer ¢ curnanom OTKJIOHEHHE, B PEXKUME
PACM curnan OrkiioneHue 6epercs €O CpeHeKBaAPATUIHOrO JerekTopa), Paza — curnas ¢
dazosoro gerekropa (PACM), ®aza* - conpsizkennas dasa, [Iposogumocts — curuast npoBo-
aumvoctn, Kanam 6,7 — HOMOMHUTEIbHBIE KaHAJIBI JAHHBIX. ECIM Ha cepBepe BKIIIOUYEHa BO3-
MOXKHOCTb CHSTHS JTaHHBIX C JOMOJHUTEIBHOTO yCTPOCTBA, moakaodeHuoro Kk COM-mopry,
TO B CITMCKE TaK YK€ TMOSBUTCS THUI JaHHbrx Auxiliary.

[Momumo 3Tux mapamerpos, Ha 3akiazke OOIIUe B 3aBUCUMOCTUA OT BbIOPDAHHOIO PEXKUMA CKa-
HUPOBAHWS MOTYT TOSIBJISATHCS €Il HECKOIHKO MapaMeTpoB. B manHO# Bepcuu mporpaMMHOTO 0bec-
MeYEHUs PEeATM30BAHBI CIEAYIOIMINE PEKUMbI CKAHUPOBAHWS TOBEPXHOCTH:

e Tomorpadus - OOBITHBIN PEKUM CKAHHPOBAHUS TOBEPXHOCTH.

e JIBOiHOI IPOXO, - PEXKUM CKAHMPOBAHUSI IOBEPXHOCTU C IIOBTOPHBLIM IIPOXOJ0M CTPOKH. [la-
pamMerpbl OOpATHOM CBA3M s BTOPOIO IMpoxoaa OepyTcsa ¢ 3akmanaku Jlpoitroit mpoxoa. Ha
saknaake Obmpe noaBIAIOTCA IBE JOIMOJHATEIbHBIX METKH “2ii CKaH’ — 110 OJHOM 11 KaXK10-
r0 M300parKEHUsT — TIO3BOJISIOIIIE BHIBOIUTE HA N300PaKEHIe PE3YJIbTAT TIOBTOPHOTO MPOXOIA
CTPOKH.

o Ilepemexkaromuiicss - pexKMM CKAaHMPOBAHUs C IIOBTOPHBIM ILIPOXOJOM CIPOKH 110 IIPOQUIIIO,
CHATOMY TpPHU TMEPBOM MPOXOe CTPOKH, TJIIOC CMeIeHne, 33 aBaeMoe Ha 3akjaanke llepeme-
xaromumiica. OTpunarebHOE CMEIEHe COOTBETCTBYET YAAJEHUIO 30HIa OT MOBepXHOCTH. Ha
zakagke OOIIye NOIBJILIOTCA ABE NOMOJHUTEIbHbIX MeTKH “Tlepemeskaromuiics” — o omgHOM
JUISL KaXKJI0ro M300pazkeHust — [O3BOJILIONINE BhIBOJAUTL Ha M300parkKeHre Pe3y/ibraTl [OBTOP-
HOI'O IIPOXO/IA CTPOKH.

e C OTBOJOM - PEXXWMM CKAHHPOBAHWS C MOBTOPHBIM TPOXOJAOM Kajpa. CKaHUPOBAHWE MOBEPX-
HOCTH IPOXOAUT B ABa drtana. Ha mepBom 3rame ckanupyercss BbIOPDAHHOE IIOJIE C PErucTpa-
IIMel BBICOTHI MOBEPXHOCTH B TIPAMOM W OOPATHOM HATPABIEHWM TTPOXOXKIEHUs CTpoku. Ha
BTOPOM 3Talle 30H], JABUXKETCS TI0 TJIOCKOCTH, COOTBETCTBYIOINIEH CpeJHeMy HAKJIOHY TOBEpPX-
HOCTH, BBIYMCJIEHHOW METO/IOM HAMMEHBIINX KBa/IPATOB HA OCHOBE JAHHBIX II€PBOI0O JTAIA,
IJTIOC CMerenne, 3amaBaemoe Ha 3akaagke C orBomom. OTpullaresibHOE CMEIEHUe COOTBET-
CTBYeT yJIAJIEHUIO 30HIa OT IOBEPXHOCTH.

e Jlurorpadus - pexum jgurorpadun. Jlurorpadus MOXKET BBITOJHITHCS B TPEX PEKUMAX
- srorpacus 3ouaoMm (Bbicora), surorpadus nanpsikenuem (Hanpsixkenue), u Jsurorpa-
dbus mounynsauueit onopuoro 3uavenus (Ycraska). Ha saxsauxe Jlurorpadus sbibuparorcs
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Select Cancel ‘

Puc. 2.12. Beibop macku Jimrorpaduu

n300pazkeHne-MacKa, PesKuM JTUTOTpadUu U MapaMeTphbl BO3IEHCTBH HA MOBEPXHOCTDH. [Ipu
Hakaruu Ha KHOIKY “Boibpars” nossisiercs okHO Bbibopa uzobpaxkenus-macku (puc. 2.12).
Eciu pazMepbl MacKu He COBIAIAIOT € Pa3MepaMy CKAHUPYeMOiil 061acTH (B TOYKAX), TO MaC-
Ka OyIeT COOTBETCTBYIOIINM 00pPA30M CXKATA WJIM PACTAHYTA. SHAYEHUS BBHICOTHI MACKU OYyIyT
MIPOHOPMUPOBAHBI OT MUHUMYMA 10 MAKCHMYMa COTJIACHO BHICTABIEHHOMY 3HAYEHUIO MACIITA~

Oa.

B pexume “Boicora’ ckanmpoBaHue WIeT B IBa dTana. Ha mepBoM dTame CHUMAeTCsT TTPOMUIIbh
nosepxuocru (Dscjnf) B npsimom u obparaoM Hanpasienuu. Ha BTOpOM 3Tamne BBIYHUC/ISIETCH
IJIOCKOCTH CPEIHEer0 HAKJIOHA MOBEPXHOCTH, K Hell mobasiserca npomacirrabupoBannas ot 0
10 “Maciraba” macka co cmemnieaueM “Cmernenne”, 1 30H1 UAET 110 101y YeHHOM IIOBEPXHOCTH.
B pexxume “Hanpsizkenune” Bo Bpemsi ckanupopanus nosepxHocru Ha LIAII TyHHebHOro Ha-
MPSIYKEHUsT BBITAETCS MPOMUIbL CTPOKHU, B3ITHIN U3 MAaCKu n3obpaskenus. B pexxume “YcraBka”
TEKyIIee OMOPHOE 3HAYEHNE O0PATHON CBA3M M3MEHSIETCS B COOTBETCTBHUM C MACKOIA.

3akaagka Ocuousutorpad

Ha sroit 3aknaake 3amaercs pexxuM paboTsl ocnuaorpada.

e Kaman 1, 2 — Tun JaHHBIX, OTOOPaAsKkaeMbIX B OKHaX ocuuiaorpada. Moxer 66rTh BohicoToit,
OTkJjIOHEHHEM CHUTHAJIA OOPATHON CBSA3U OT OMOPHOTO 3HAYEHWS, WJIM OJHUM W3 CATHAJIOB CO
sroporo AIIIT (ocrasbhble 3HaveHNs ).

e OTkil. 00p. CBsI3b — OTKJIIOYEHHE 00paTHOi cBsa3u. [Ipu ycranoBiaeHHOM hiare OIOpHOE 3Ha-
JeHne OOPATHON CBA3W U 3BEHbs OyayT ycranopsieHbl B 0, 4TO yOeper CMelieHue u3 CHUrHAJA
omubKy 0OpATHON CBsA3M 1 3aPUKCHPYET MOJOKEHNE KAHTUIEBEPA.

3akigagka Moayasamust Z

B pexwume monynsnuu Z Ha Z-KOODAWHATY MMOJAETCS OJWH W3 BBIODAHHBIX mpoduieii — um-
IIyJIbCBI, TPEYIOJbHbIA HPOMUIb, WA CAHYCOUAa. AMILIATYHAa CUrHaja Mmaciiradbupyercsa or 0 1o
3a/IaHHOIO 3HAaYeHus “AMIIUTYAa”. DTOT PEXKUM MPEJIaraeTcsd UCI0JIb30BaTh s 10400pa OITH-
MaJIbHBIX TTAPaAMETPOB 00paTHON CBsA3M. B OKHE CKAHMPOBAHUS TTPU 3TOM KPACHBIM IIBETOM TOKa3hI-
BaeTcs npodusib UIEATHHONO OTKJINKA (€CJIU BBIOpAH TUI JaHHBIX Bbicora).
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e AMMINTY/Ia — AMILUIATY/IA TPAMOYTOJIBHOTO UMITYTbCA.
e IIpduns — dpopma npoduis, momaBaeMoro Ha Z-KOOPIHHATY.

e Kanan 1, 2 — Tun JaHHBIX, OTOOPAKAEMBIX B OKHAX CKAHUPOBAHMUSI.

Bakiagka ITouck pesonanca (pexkxum PACM)

31ech 337a0TCs TapaMeTphl HACTPOWKY Ha PE30HAHC. B 3TOM pexkumMe CHUMAIOTCS 3aBUCHMOCTH
curaana Orkjaonenue u Pasza or gacrorsl. [Tapamerpsr Crapt u Pasmep 3a1a0T mepBoHadaabHYIO
BEJINYUHY Pa3BepTKU. B pexkumMe aBTOMATHYIECKONH HACTPOMKY MPOrpaMMa CHUMAET KPUBYIO OTKITH-
Ka, BBIOMPAET CAMBINl CUILHBI PE30HAHC, TMOJACTPANBAET AMILIATY/LY MOJYJISIAA TAKAM OOPAa3OM,
4TOObl 3HAYEHHE CUI'HAJIA B PE30HAHCE PABHSIOCH 3HAYEHWIO, 33JaHHOMY B noJie “Amiui. pe3.”, u
yMeHbIIaeT pa3Mep passeprku. (cm. 2.2.2). Cykenne pa3sBepTKU WIET [0 TeX MOp, MOKA 3HAYCHUE
CUrHAJIA B MaKCUMyMe He OyJeT paBHO 33JaHHOMY 3HAYEHUIO (B mpejesax ypoBHs ryma). Ilocie
HaXO0XK/IEHUsI PE30HAHCA C MAKCHMAJbHO BO3MOXKHOI TOYHOCTBIO, MOACTpamBaeTcs (asa curHaja
TakuM 00pa3oM, I4TOOBI B MakcuMyMe (pa3a OTKIMKA ObLTa paBHA HYJIIO M UMENIa OTPHUIATEILHYIO
pou3BOAHYI0. B pyYHOM pekuMe CKAHUPOBAHWE ITPOU3BOAMTCS HEIPEPHIBHO, HA OKHE CKAHUPOBA-
HUS TOJIH30BATEIb JBYMs BEPTUKAIHHBIME METKAMHU BLIOMPAET HYKHBIH DE30OHAHCHBIH THK (puC.
2.13) u naxkumaer kuouky Zoom In & [IporpaMma BbICTABIISAET IPEIETbl CKAHUPOBAHUS 110 YTUM
yKa3aTessiM U MEHSeT aMIJIUTYAy MOMYJSINN TaK, 9TOObI 3HAYEHNE CUTHAJIA B MAKCUMyME B BbI-
OpaHHOM JMala30He PABHAIOCHh 33aJaHHOMY B mosie “Amiur. pe3.”. Eciun B Menio Scan/Tune by...
BeiOparo Amplitude, To HACTPOWKA YACTOTHI MPOU3BOAUTCI HA MAKCHMYM AMILIATY/IbI; €CJIH BbI-
6pano Phase, To HacTpoitKa IPOU3BOAUTCS Ha 0071aCTh MAKCHMAJIHHOTO HAKJIOHA, (DA3bI.

Yurure, 9T0 HYJIEBOW YPOBEHD [IPOIPAMMA BBICTABJISIET ABTOMATUYECKH 110 IIepBOMYy cKany. [lo-
9TOMY, €CJIN HACTPOMKA 3amyIeHa ¢ OYeHb Y3KUM JHAMAa30HOM BOJIM3W Pe30HaHCca, HOJb OYIeT BbI-
CTaBJIEH HEMTPABUJIBHO, U ITPU TOJCTPOIKE aAMILIUTY/IbI MOIYJ/ISIIIUN Oy/IyT 33/1aBATHCS HEMTPABUIbHBIE
sHageHus. UTo0bl n3b€kaTh STOr0, BCEraa HAYMHANTE HACTPOIKY HA PE30HAHC C IMTUPOKUM HAYAb-
ubiM guanazosom (300 - 500 KT'n).

Sakiagku It(Z) (pexxum CTM), F(Z) (pexxum ACM), D(Z) (pexxum PACM).

Ha 5TWX OMHAKOBBIX 1O COCTABY 3aKJaJKaxX 33/IaeTCs TNANa30H CKAHMPOBAHUS KPHBHIX 3aBH-
cumocreit 1t(Z), F(Z), D(Z).
Bakaaaka It(Ut) (pexxum CTM).

OTa 3aK/Ia/]Ka UCIOJb3YeTCs i OBICTPOrO 3aJaHUS JAUANA30HA CKAHUPOBAHHS 3aBUCHMOCTH
Tt(Ut).
Bakaaagka Kpussie

Ha s7oit 3akmanke 3a1a10TCs TapaMeTphbl CHATUS 3aBUCHMOCTEN — CIIEKTPOCKOMUIECKUX U3Mepe-
Huii. Bo3MOXKHO cHsATHE 3aBUCHMMOCTH OJHOIO WU JBYX BbiOpanubix curuanoB (Kawan 1 u Kanan
2) o1 OKIHOIO WU ABYX ApPryMeHTOB. ApryMeHTbl 3a1ai0Tcs ¢ 1OMOLIbIo coorBercrByomux ITA-
[ToB — Bricora, Tynnennnoe manpskenune, Temneparypa, Kourposnep 1 n 2. Ecan 2-#t aprymenT
HE OTKJIIOYEH, TO Pe3yJIbTaTOM CKAHWPOBAHUSA OyIeT AByMEPHOE M300parKeHne, MHAYE - KPUBAS.

3akaagka /lomosiHUTENBHO...

Ha sroit 3akiajike MOXKHO 3a/1aBaTh 3HAYEHHUs JOMOJHUTENbHBIX ycrpoiictB — nByx L[Allos u
reLeparopa 4acToTbl.
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Puc. 2.13. HacTpoiika Ha pe30HAHC.

2.2.3 CkaHupoBaHHNE€ MOBEPXHOCTH

Ternepb, KOr/la yCTAHOBJIEHO COEMHEHNE C CEPBEPOM M 33/IaHbI BCE MapaMeTpbl, MOYKHO HaYaTh
pabory. Ilon3yHOK, HAXOAAMIMIICS B IEHTPE OKHA MapaMETPOB CKAHMPOBAHUSA, MMOKA3BIBAET BBHICO-
Ty 30HIA HAaJ MOBEPXHOCTHIO. [Ipy mpaBHIBHBIX HapaMerpax oOpaTHOil CBsA3M, KOraa obpaserr He
[OJIBEJIEH, TIOJIBYHOK JIOJI?KEH HAXOJIUTCSA B KPAilHEM HUXKHEM IIOJIOXKEHUH.

3arpyska nmporpamMmmsbl miiatbl DSP

C momorpio koMaHabl MeHio SPM/ Start/ Download BbimonHsiercss 3arpy3ka OpOrpaMMbl B
mwiary DSP. 91y onepanuio HeOOGXOIUMO BBITIOTHATE PU KAXKJIOM BKJIIOYEHUH SJIEKTPOHHON dacTu
MUKPOcKOoa. OOBIYHO 3Ty OIEpPAIMio BBIIOJIHSIET OMEPATOP CEPBEPA, HO MOXKET CJEJIATb U YIAATEH-
HbII OJIb30BATEIb.

YcranoBka CMelleHud HYJIAd

IToka obGpaser HAXOIUTCS B OTBEIECHHOM COCTOSTHUU, HYYKHO BBICTABUTH HOJIb CUTHAJIA OIMUOKU
obparHoit cesazu (Deflection). Dro nesaerca Boinonnerrem kKomManapl Set Bias , koropas pacnosoxe-
Ha B MeHto SPM/ Start. 910 e MEHIO MOXKHO BbI3BATb, Ha’KAB KHOIKY @. B JanbHeRIneM, Koraa
OyIeT TOBOPUTHCS O MEHIO KHOIIKHA ., HOMHUTE, 4TO 3TO MeHIO paBHOCUJIbHO Merio SPM/ Start.

YceranoBka cMeriennst HyJist 0cObeHHO BaxkHa B pexkume AFM — npaBuibHOe 3HAYEHUE TIO3BOJIAT
B JaJibHeiilieM, Hocje KaJubpOBKU 4yBCTBUTEILHOCTH 110 KpuBoil nojsona-orsoxa F(Z), sazasars
MPABWIBHYIO CHJTy B3aMMOIEHCTBUS KAHTUIEBEPA ¢ 0OPa3IoM. B Ipyrux peskuMax yCTaHOBKA CMe-
IIIEHUsT TaK Ke TOBBICUT TOYHOCTDH 33aHUs OTIOPHOTO 3HAYEHUST OOPATHON CBSI3H.
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Puc. 2.14. CkanupoBaHue MmoBEepPXHOCTH.

IToaBoxa, obpa3sma

IToxsox 3amyckaercs komanaoit Landing.

IToce 3amycka KOMaHbI IOJBO/A, B OKHE IMAPAMETPOB CKAHMPOBAHMS HAYHET yBEJIHMINBATH-
cs 3HAUYEHWE Stepper pos., TOKa3bIBAIOINIEE, Ha CKOJBKO IATOB CABUHYJICS 00pa3el] OTHOCUTEIHHO
MTOJIOXKEHNSA, B KOTOPOM OH ObLI BHaYaJe JAHHOIO TOIKJIIOYeHHsi. Korma moaBon AefiCTBUTENIHHO
3aBEPIIUTCA, TO MHAUKATODP IIOJIOZKEHUA 6y,11eT y}Ke HE B KpaﬁHeM HU>KHEM COCTOAHUHU, & T'JEe-TO
nocepeaune. Ecim ke mMoaBo, He TPOU3O0IIET, 8 MUKPOCKOI IPUHS CIyIafiHbIil BHIOPOC 38 CHUTHA,
TO UHAUKATOP OCTAHETCA BHUIY.

Ecnu o6paser 6611 moasesen Ha 6obinoe paccrosaue (00brano 100 mum), a obparHast CBI3b
Tak U He cpaboTaja, TO MOSBUTCS COODIIEHWE O HEYIAYHON MOIMBITKE MOABOIA C MPEIJIOKEHHEM
nponao/KuTh moasoa. Orsersre OK.

Hauago CKaHUPpOBaHUA

Eciin npousorest yaaquplii I0ABOJ, MOKHO HAYUHATH CKAHUPOBAHHE. DTO OCYIIECTBIIACTCH KO-
MaHOH Menio KHomkn () / Z(X,Y) Scan . Ilocse BHIMOJIHEHUST 9TONH KOMAHIBI B 3aBUCHMOCTH OT
YCTQHOBJIEHHBIX TTAPAMETPOB TOSIBUTCS OIHO WIIH J[Ba OKHA cKaHupoBaHus (puc. 2.14). ITo n3o6pa-
JKEHUIO JIBUTAETCS MJIAHKA, TOKA3bIBAIOIAs TEKYIILYI0 CTPOKY CKaHUpOBaHUs. IIpy mosydeHun ode-
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PEIHOro U300paXKEHUs, OHO MOXKET ObITh ABTOMATHYECKU OTKPBITO B HOBOM OKHE, a MOXKET ObITb
3abbiro (pasuesn 2.2.9). ITocse Toro, Kak CHATO 04YepesHOe U300paKEeHUe, CKAHUPOBAHUE 1IPOJI0JIZKA-
eTcs B TOM Ke OKHe B 00parHyo cropony. IToka nmer ckannpoBanue, Bl yke MoxkeTe 00pabaThiBAThH
OTCHSATHIE W300PAXKEHUS.

Nsmenenune pa3dMepoB OKHa CKaHUPOBaHUA

C nomornpio KomMan Merio Scan/ Zoom In u Scan/ Zoom Out uiu KHOIOK & u & moxno yse-
JIMYUBATDH WJIM YMEHbIIATH PA3MEPbl y4aCTKa CKAHUPOBAHUs (€CJU PA3MePbl TEKYILErO y4aCTKa ITO
MO3BOJSIOT). I yMeHbIeHNs BHIOEPUTE HYKHYIO 9aCTh NOBEpXHOCTH U HaxkMuTe Zoom In. Hosoe
n3o00pazkenne OyJeT COOTBETCTBOBATH BLIODAHHOMY Yy4acTKy. g yBeamdueHHd BBIOEpUTE yIaCTOK
IIOBEPXHOCTH, KOTOPOMY OyJIeT COOTBETCTBOBATH HA HOBOM M300ParKEHUH TEKyIllee OKHO, ¥ HAYKMU-
te Zoom Out. CkaunmpoBanme OymeT MPOIOTKEHO B TEKYyIIEM OKHe, HO C HOBBLIMH MapaMeTPaMHU.
OaHOBpEMEHHO M3MEHATCA YCTAHOBKH B OKHe Parameters.

Y4acTKM BCerJa BBIIEIAIOTCSA C TeM K€ COOTHOIEHNEM CTOPOH, KaKoe y TeKyIIero Kajapa.

CMeIJ_[eHI/Ie OKHa CKaHMpOBaHUA

Jlnst Toro, 9ToOBI IEPEMECTHTH OKHO CKAHUPOBAHUS B JIPYTOE MECTO, BBHIOEPUTE KOMAHJY MEHFO
Scan/ Offset wiu HaXKMuUTE KHOLKY @ u BoibepuTe komany Offset. Kypcop npumer Buz murienn.
[Tpunenprech uM HA TO MECTO, re OyJIeT NEHTP HOBOIO M300PazKeHUsl, M HA2KMUTE JIEBY IO KJIABUIILY
mbimu. CkarupoBanue 6yIeT MPoIoJIsKeHO B TEKYIIEeM OKHE, HO C HOBBIMU mapamerpaMu. OmHOBpe-
MEHHO M3MEHSTCs YCTAaHOBKHU B OKHE Parameters.

Ilepe3amnyck ckaHUpOBaHUS

Ecau uzobpaxkenune qano cbon u Bel XoTHTE MOMYIUTh HOBYIO KAPTHUHKY ITOTO K€ yIaCTKa, He
JIOKHU/IAACH OKOHYAHUS TEKYIIEr0 CKAHMPOBAHUS, HA2KMHUTE KHOIKY W o B Dru ke xomanpr
goctynHbl u3 MeHio Scan — 310 Rescan Up u Rescan Down .

IloacTpoiika MOJIOXKEeHUS CTOJINKAa

Ecau Bo Bpems ckanmpoBamHus n3-3a apeida uin M0 KAKHM-IA00 erne IpuaInHaM 00pa3er; 0To-
IeJT CJIUIIKOM JIAJIEKO, U HA000POT, 30HJ HAYAJ 33/I€BaTh 3a IOBEPXHOCTH, TO 00pa3el] MOXKHO
MOZIBMHYTH € TIOMOITBIO KOMAaH/I TIONMATOBOTO MOABOAA/OTBOMA. [IJIst 3TOTO €CTh KHOMKH == W *=.
BrimosiHerme 3TuX KOMaH I, IepeMeIaeT CTOJUK Ha, OJUH IAr MAroBOT0 JBUTATEJS BBEPX WJIM BHU3.
YVaurbiBaiiTe, 9T0 y MEXAHUYIECKOW CHCTEMBI BCETIA CYIIECTBYET HEKOTOPBIA JIOMPT, U MpPU MEPBHIX
Imarax mepeMerneHns CTOJIUKa MOXKEeT He TPOU30HTH.

OcTaHOBKa CKaHMPOBAaHUA
YToObI OCTAHOBHUTH TIPOIECC CKAHWPOBAHWS, HAYKMHUTE KHOTKY @ wm KoMaHIy MeHioo SPM/
Stop Scan. YuTure, 9TO BO BpeMsi CKAHNPOBAHUSI OKHA CKAHWPOBAHUS 3aKPBITh HEJIb3S.

BroikiroyeHne nuTaHuUsd IMIaroBOro ABUrarTreJsid

Lo
IIuranue nrarosoro ABUraresjid MOzKeT OBbITH OTKJIIOYHO KHOIKOH = . DTa KHOIKA, OABIAETCA Ha,
ITaHe/JIM UHCTPYMEHTOB, TOJIbBKO €CJ/IM Ha CepBEPe BKJIIOYEHA COOTBETCTBYIOIIAad BO3MO2KHOCTbD.
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BoicTpblii OTBOA MUTJIBI

B MUKPOCKOTIE €CTh BO3MOXKHOCTH OTBECTU UTJIY THE€3OMAHUMYJIATOPOM B Kpaf/’IHee TIOJIOZKEHUE —
B TaKOM COCTOAHUU MEHBINTE BEPOATHOCTH IIOBPEIUTH 30H/I. OTO BBIMOJIHIETCS HAYKATUEM Ha, KHOTIKY
-E. IITaroswrii JABUTATEJIb IIPXU 3TOM HE TPOraeTCdd. HpI/I HavaJji€e CKaHUPOBaHUA KHOIIKA aBTOMaTHUYe-
CKH OT?KHMaETCH.

2.2.4 CHgrue 3aBUCUMOCTEN

Pexxum ckanmpoBanus 3asucumocreit Dependency 1mo3BosisieT moy9uTh 3aBUCUMOCTb CHTHAJIA
IO BBIOPAHHBIM KAHAJIAM OT OJHOTO WJIM ABYX apryMeHTOB. Hampumep, 4TOOBI MOIYyUNTh B PEIKUME
ACM zasucumocts F(Z), nyxuo Beibpars kanaa Orkjionenue, u apryment Z. Ilpu 3amycke ckanu-
POBaHWS OTKPBIBAETCsT OKHO, B KOTOPOM BBIBOJISATCSI OTCHSTHIE KPUBBIE. 3€/IEHBIM I[BETOM BBIBOIUTCS
Pe3yIbTaT MPSAMOro IPOX0/1a, KpacHbiM — obparnoro. Illkana aBroMaTudecKkn Macurabupyercs Tak,
4T00BI BCe KPUBBIE yMEIAINCh Ha n3obpaxkenun. Ecin B napamerpax ckanmpoBanus N Scans or-
JIMYHO OT HyJisl, TO Oy/eT OTCHATO YKAa3aHHOE YKUCJIO KPUBbIX. Pe3ysibrar cKaHupOBaHUS yCPeTHIETCs
IO YHCJIy TTPOXOJOB MO Mepe cHaTusi KpuBbix. Eciim B N Scans crout 0, TO ycpeaHeHUs He MpPOUC-
XOIUT, & CKAHWPOBAHWE TPOJIOJIKAETCs 10 OCTAHOBKH IMOJIH30BATEIEM KHOIKON WJIA KOMAHIOM
mento SPM/ Stop. B srom ciyyae Ha m3o0paykeHUU COXPAHSETCH TOJBKO PE3YJIbTAT IIOCIETHErO
IIPOXOJIA.

IIpu cusaTum 3aBUCHMOCTH OT ABYX apPI'yMEHTOB, IISBJISETCH OKHO, AHAJIOIMIHOE OKHY CKAHHPO-
BAHUS TIOBEPXHOCTH, HO MO OCH X OTKJIAILIBAETCS TIEPBBIN apryMeHT, a 10 ocu Y BTOPOIi.

2.2.5 Ocmumaorpad

Pezxxum ocrimstorpada 3amyckaercs BBIOOPOM KOMAHIbI MEHIO KHOITKHT @ / Oscilloscope. B orser
HA 9Ty KOMAaHJ/y OTKPbIBAETCS OKHO, AHAJOIMYHOE OKHAM CHSATHUS 3aBUCHUMOCTEH, 33 UCKJIIOYCHHEM
TOrO, YTO MO TOPU3OHTAJIBHONU OCH OTJIOXKEHO BPEMSI.

Hazno ormeruTs, 9T0 BCe KOMAHIBI MEHIO KHOIKH @ asnsores B3anmvmo HCKJTIOYAIOIINMHE, T.€.
[IPU 3aI1yCKe HOBOI'O IPOIIECCa TeKYIIHil OCTAHABINBAETCS.

2.2.6 Moxaynauuga Z

Pexxum Monpynsinuu 7 3amyckaeTcss BBIOOPOM KOMAHIBI MEHIO KHOITKH @ / Z Modulation.

2.2.7 ®oromuox (pexxkum ACM)

Komanma MeHi0 KHOTKHT o / Photo Diode BbI3BIBAET OKHO, B KOTOPOM MOKA3BIBAETCST MOJIOYKEHHE
JTA3EPHOTO MyYKa Ha, (POTOAMOIE ¥ MHTEHCUBHOCTD ITOTO IMydYKa. KCIM MOHUTOP HAXOIUTCS PSAIOM C
MHUKPOCKOTIOM, TO ya00HO, risias una okao Photo Diode, Bpamars HacTpoednbie BUHTHI (POTOAMOIA,
U N0OWBATHCSA XOPOIEro MOMAJAHNS HA HEro Ja3epHoro jyda. B menio View MOXHO OTMETHTH
raoukoit crpouky Normalize by Intensity — Torma orkioHeHme Jjiyda OyaeT HOPMATHM30BATHCS C
YI€TOM €ro MHTE€HCHBHOCTU — IPH HU3KOW HMHTEHCHBHOCTH CHUI'HAJIA TyBCTBUTEJIBHOCTH HE Oyer
magaTh.

2.2.8 CHaTue KpuBbIX B TOYKE N300parKeHUd

CHsATHE KPUBBIX B TOYKE CKAHUPYEMOTO M300parkKeHWsl 3allyCKAeTCsl BHIOOPOM KOMAHI MEHIO
KHomKH @ / F(Z) at..., D(Z) at... , It(Z) at..., It(Ut) at.... Kypcop npumer dbopmy muiienu, u
Py HaxKaTUH Ha IOJI€ TEKyIero OKHA CKAHUPOBAHMSA IMPOHM30MIET 3aIlyCK BBIOPAHHOIO DPEXKUMA
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Move sample

Length, pm: .00} E|: " Up

1UUnm| 1um |1Upm|1DUpm| 1 mm| @ Down

howe | Cancel ‘

Puc. 2.15. Hacrpoiika Ha pe3oHAHC.

CKAHUPOBAHMUS 3aBUCUMOCTH C HAYAJbHBIMUA KOODJIWHATAMHU, COOTBETCTBYIOIIUMY ITOH TOoUKe. Ila-
paMeTpbl, COOTBETCTBYIOIIHE BBIOPAHHOMY DPEXKUMY, OyIyT aBTOMATHYECKH BBEJEHBI HA 3aKJIAJIKE
Dependency.

2.2.9 JlonmoJgHUTEbHbIE KOMAHIbI

IMomumo omucanubix, mporpamma “@emtoCkan OHnaiin” comep>kuT HAOOP KOMAHI IJs pabOThI
[PU CKAHUPOBAHWH. DTHU KOMAHJIBI TIO3BOJISIIOT BBIMOJHUTH HEKOTOPHIE CIEIUAJIbHbBIE OMEPaliu 110
YIPABJIEHWIO MUKPOCKOIIOM U HACTPOiike muTepdeiica.

BoicTphIii TOABOA M OTBOJ 30HIA

st Gbicrporo nepemerienust 30H1a (HaIpUMeEp, JJid €ro OTBOAA B KOHLE PaboTbl) BOCIIOJIb-
3yiirech kKomanaoi MeHio SPM/ Move sample. 9ra KoMaHIa BHITOIHSIET MepeMelrenne oopasna Ha
YKA3aHHYIO BeJIMYUHY BBEpX (K 30HIY) Wid BHU3. B mosBuBmiemcs okue (puc. 2.15) Haxkaruem Ha
KHOTKY HabepuTe HEOOXOAMMYIO JINHY MIEPEMEIEHNS U BLIOEPUTE HATIPABJICHUE IBUKEHU 00PA3IA.

O6MeH coobIeHnaMu

st obMena COODIIEHUSIMY ¢ CEPBEPOM U OCTAJIbHBIMU KJIMEHTAMU HY2KHO OTKPbITH CHEIMATIBHOE
okno Chat. 9to moxkHO caenarh, ormeTus ciaoBo Chat window B menio SPM, mian HaykaB KHOTIKY

. B mose Connected Clients okna Chat moka3bIBalOTCst BCE KJIMEHTHI, TOAKIIOYEHHBIE K CEPBEPY,
B nosie Dialog history — Bce coobierusi, koropbie Bor ornpaBusiu uinu nomyyunu. ns nanucanus
coobuienuii ciaykut Tperbe nose (Send message), B Koropom Bbl MoxKeTe BBECTH CBOE IIOCIAHUE.
Eciu ono npejaazHad4eHO BCeM KJIMEHTAM, [OJCOEIMHEHHBIM K CEPBEPY, IMPOCTO HAXKMUTE BBO/I,
u coolrrenne OymeT OTmpaByeHo. UToObI COOOINEeHre TOMaI0 TOJBKO K HEKOTOPBIM W3 KJINEHTOB,
BuigenuTe ux B mojae Connected Clients ¢ momormpio mbmmu 1 kKHOmoK Ctrl m Shift, mocse dero Toxke
HaxxmuTe BBO. Bee oTmpaBsieHHbIE COODIEHNS TIOABIISIIOTCS HE TOJIHKO y KJIHEHTOB, K KOTOPBIM OHU
OTIIPABJIEHBI, HO U B OKHE coobrmenuii Messages cepsepa.

PexxuMm coxpaHeHUS M300pa>kKeHuit

Korga Bor BemosageTe cCKaHUPOBAHWME, TO BO3MOXKHBI HECKOJTHKO BAPUAHTOB JAEHCTBUIT TpOrpam-
MBI C OTCHATHIME M300parkenusiMu. [IporpamMma MOxKeT COXpaHATh ux B (aIbl HA IUCKE, BEIBOIUTH
B OTJEJIBHBIX OKHAX, & MOXKET 3a0bIBaTh. UTOObBI JaHHBIE BHIBOIWINCH B HOBBIX OKHAX, B MEHIO Scan
nanporus Capture JOMKHA CTOATH TAJOYKA, 9TO PABHOCHIBHO TOMY, YTO HAXKATA KHOIKA (. 1o
JeJIaThb JId aBTOMAaTU4eCKOI'0 COXPaHeHUs JIAHHbIX Ha JUCK, HAIlMCAHO HUKe.
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OrnuWi KnveHTa

Onun | Mopcoeauienme | BesonacHocTe

BripaeHWEaHME Hynn. npw cre... D
tMacwTabmpoe... Oy, npw Mac.. [
ABTOCOXPEHEH. . Hynn. npm cMe... ]
MyTe | i ]
| Parameter Walle
B e File numbers
e Tuning 120
&2 Modulation 44
wmscilloscope 45
Ok l [ OTMEHE

Puc. 2.16. OkHO HAaCcTPOEK, BAULAIOMUX HA PA0OTY LPOIPAMMBI C II0JIyYa€MbIMU U300PaKEHUAMU

HelicTBusa mporpaMmbl ¢ MoJIydaeMbIMu (aitiamu

Ecan Boibpats komaumy menio SPM/ Client options... , To MOSBUTCST OKHO, TOKa3aHHOE HA
puc. 2.16. B Tpex HIKHHUX MOJIAX OKHA, BbI MOXeTe MeHATh WHMOPMAIN0, KOTOpPas ObLIa BBEICHA
npu noakodenun. O ToM, 910 310 3a MHMOPMAaIKs, HAMTUCAHO B pa3zaesie 2.2.1.

Eciu ormeueno “Asrocoxpanenue”, TO mosydaeMble H300parkeHust Oy1yT aBTOMATHYECKH 3allH-
CHIBATHCA HA [IMCK B KATAJIOr, BbIOpanubiii B mose Ilyrs.

[Tapamerpn! “BoipasauBanue” u “MacmirabupoBanue”’ OTBEYAIOT 34 TO, KaK Oy/1eT 0TOOParKaThCs
nadOpMAIHT B OKHAX CKAHUPOBAHWS MIOBEPXHOCTH, HE B HA CAMU JAaHHbE. [Ipyu BhipaBHUBAHUT
CYUTAETCS CPETHWI HAKJOH I KaXKIOH CTPOKW W ABTOMATHYECKH BBIYMTAETCS U3 ITOHU CTOKH.
MacrirrabupoBaHue OACTPANBAET IBETOBYIO MIKATY OTAEIHHO O/ KAXKIYIO CTPOKY, TAK 9TO JAHHBIE
OKAa3bIBAIOTCS “PACTAHYTHI” HA BECh Juana3oH mseros. O6a mapamerpa, XOTs U AeJ1afoT n300parKeHue
HEIIPABUJIbHBIM, [TO3BOJILIOT CAesaTh 00Jiee BUAMMBIMU MEJIKHE [eTAJIM [TOBEPXHOCTH.

[Mapamerpwr dymi. mpu cmene Hanp-s, ymi. mpu macimrabupoBanuu u Jlymii. mpu CMEIeHnn
BKJIIOYAIOT PEXKUMBI, KOT[A ,COOTBETCTBEHHO, TIPU TOBTOPHOM CKAHWPOBAHUH, N3MEHEHUU PA3MEDPOB
OKHA CKAHUPOBAHWS W CMEIIEHNN OKHA CKAHUPOBAHWS, YK€ MMEIOIINECs [TaHHbIE OyIyT BbIBEICHBI
B HOBBIX OKHAX.

N3MmeHeHne MMeH cCKaHUPYyeMbIX ¢aiijioB

ITo ymomuanuto orcusaThiM (aiiaM JAIOTCA UMEHA B COOTBETCTBUHU C WHMOpMAaIneil, KOTopas
ObL1a BBeJeHa mpu moak/aoueHun (paszgen 2.2.1). Eciu HyKHO U3MEHUTH 9TH MMEHA, 3TO MOXKHO
crenarh Ha 3aknaaake Connection B mome Sample. Homepa, npucBanBaembie daitiam, ©3MeHSIOTCS
B rabsune Ha 3akaaaxke Options.

BxkiroueHnue 3BYKa

BO BpeMdA CKAaHUPOBAHNA BO3MOXKHO BKJIIOYUECHHE 3ByKOBBIX CUTHAJIOB, OITOBEHIAIOIINUX O TOM, 9YTO
30HI, CJIUIITKOM OJIM3KO TOOIEN K 00pasity, aubo Hao0OpOoT, He AocTaer a0 Hero. B okre Runtime
information st 9TOrO €cTh KHOIKA M (um ‘:@) Ecan munamuk, HapuCOBAHHBIN Ha KHOIKE, TIepe-
9EePKHYT, TO 3BYKOBbIE CHUT'HAJIBI BBIKJIIOYEHBI, B IIPOTUBHOM C/Iydae BKJIOYEHBI. UTOOBI M3MEHHUTDH
COCTOAHNE KHOIIKH, IIDOCTO HA2KMHUTE Ha Hee.



Imasa 2. Yupasmaernne C3M 38

2.2.10 Oxkon4yanue paboTwI

B koHIle pabOTHI OCTAHOBHUTE CKAHWPOBAHWE W OTCOEIMHUTECH OT CEPBEPA, MOCJIEI0BATETHHO
ybpas rajoukn B MeHio SPM/ Connect as Master 1 SPM/ Connect as Client. IIpu 3akpbiTin
MIPOTPAMMBI BCE TEKYIIHE MaPaAMETPhI, & TaK K€ KaJMOPOBOYHBIE KOHCTAHTHI, TIOJIy YeHHbBIE C CEPBe-
pa, aBTOMATHYECKH COXPaHSIOTCA Ha Bamem KoMmbioTepe, u IpH CAEAYIONEM 3aIIyCKe TTPOrPAMMBI
OyIyT BOCCTaHOBJIEHDI.



I'maBa 3

O0paboTKa n300parkKeHuii ¢ IOMOIIbLIO
rnporpaMMbl “@PemtoCkaH OHnaiin”

ITporpamma @emtoCkan Onnaiin TpeocTaBiser mupokuit Habop GyHKIHH 06padOTKU 1 aHAJIU-
3a m300parkeHuii. YCIeIHOCTh UX UCIOJb30BAHNS 3aBUCUT OT MOHUMAHUS TIOJb30BATETIEM METOIOB,
HCIIOJIB3YEMBIX DU MOJIYYE€HUU JAHHBIX U UX 00padoTKe.

B tom ciyuae, korja B gasbheiinieM onucanuu OyJeT yKa3blBaTbCsd KaKas-inb0 KOMAaH/IA MEHIO,
yUITHUTE, 9TO OOJBIMTUHCTBO KOMAH] TAK YK€ JOCTYITHO Yepe3 BHIMAIAIOIIEE MEHIO, TOSBISIOMIEECS TPU
HaXKaTUU TPABOI KJIABUINEH MBIMIN HA MOJIE W300PAYKEHNS.

3.1 Pabora c daitmamn

IIporpamma moxker paborars ¢ daiiiamu, MoJIyYeHHBIME Ha MEKPOCKomax FemtoScan, Nanoscope
IT, 111, u HeKOTOpPbIX Apyrux MUKpockonax (cm. Tabmuiy 3.1). [Ipu coxpanenun daiiios Nanoscope
II, III B TexkcroBOM 3arosioBke haiina coxpaHsaeTcs TOMbKO uHpopMaIus, obmras ¢ ¢popmarom daii-
s0B FemtoScan. TekcroBbrit 3arosioBok daiisia Bceraa MOXKHO TPOCMOTPETH, BRIOPAB KOMAH/TY MEHFO
View/ Parameters....

3.1.1 OrtkpeiTue n uMoopT ¢aiiaos

OrkpoiTre (haitioB TPOU3BOIUTCI HAXKATHEM HA KHOTKY & wm BbIGOpOM KOMaH bl MeHIo File/
Open. B nogpasmomeMcst OKHe Bbl MOYXKeTe BbIOPATH CPa3y HECKOJIbKO (ailyioB, UCIOIb3Ys COYETa-
nus kiasuml Shift, Ctrl u sesoit knonku wmbiu. Beibpanubie daitiabt MOryT ObITh OTKPBITHL KaK
B OJHOM OKHE, TaK W KaXKJBIH B OTJEJIBHOM OKHE, Ijisi 9Toro mapamerp Merge documents Hy»KHO
MOCTaBUTH B 3HadeHne Yes wian No coorBercTBeHHO. [locaennuit kaTaaor, B KOTOPOM TPOUCXOINAIO
OTKPBITHE WU cOXpaHeHue (PailioB, 3aIOMUHAETCS TP BBIXOAE U3 TPOrPAMMBI, ¥ aABTOMATHYE-
CKM BOCCTAHABJIMBAETCS [IPU HOBBIX 3aIlyCKaX MPOrpamMMbl. Tekymuit KaTaaor jjisi CIACeHUsT HOBBIX
daiinos mozkuaO u3MenuTs Komanoi Menio File/ Save Path....

Komanna mento File/ Open, kak u KHOIKa E’N, [IO3BOJISIET HE TOJIBKO OTKPHIBATH (hasIbl 30H-
JIOBOH MUKPOCKOMUHU (CM. BBIIIE), HO ¥ UMIOPTUPOBATH Aanubie u3 TekctoBbix ASCII daitnios u u3
rpaduuecknx daiinos B popmarax Bitmap (pacumpenne BMP) u Jpeg (pacimmpenne JPG/JPEG).

JlanHuble B TEKCTOBBIX (hbaiijiax, OTHOCAIIUXCA K MOBEPXHOCTSAM, JTOJKHBI OBITH OPTaHW30BAHbI
craemytomuM oopa3om. Ilepsbie 1Be KOJOHKH, HIH KOJTOHKH C 3aro/IOBKaMu X Y, TOJ?KHBI 381aBATD
KOODJIMHATHI TOYEK, & B OCTAJBHBIX KOJIOHKAX YKA3BIBAIOTCA 3HAYEHUsS B 9TUX TOYKaX. KomoHku
pazaensiorca Tabynanueidt. Eciim KomoHOK kpome X u Y HECKOJIbKO, TO Oy/IeT OTKPBITO HECKOJILKO

39



I'maBa 3. Ob6paborka m306paskeHmit 40
®dopmar Tun maHHBIX

Qopmar daiina nMenn (aitna [Toeepxnoctu | Kpusbre
®emtoCkan Onnaiin *_ spm . °
NT-MDT * mdt, *.sm2 . .
NanoEducator (NT-MDT) *.spm .

NanoScope 1T *.077 .

NanoScope III *077 ° °
Ckan 8 * tmd °

Park Scientific * hdf °

Molecular Imaging * stp °

Asylum Research (Igor Pro) * ibw . .
WSxM Nanotec Electronica * ¥ °

Nanotop *.spm .

Amphora (onTny. naHubIE) *tlk o

WITec * wip .

Omicron * par °

Nanosurf * nid .

Pacific Nanotechnology * pni °

Digital Surf * sur .

AIST-NT * aist . .
LEO * tif (16-bit grayscale u uBernbie) .

Bitmap * bmp .

Jpeg *.jpg, *.jpeg .

TekcTosbrii popmar * txt, *.dat . .

Tabsmia 3.1. Bocompuanmaembie hopMaThl TAHHBIX
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uzoOpaxkenuit. B 3aroloBKax KOJOHOK MOCTE HA3BAHUS 4Yepe3 3allaTyi0 MOYXKHO YKA3aTh €IUHUIIBI
U3MepeHus.

JlaHHBIE B TEKCTOBBIX (haiijlax, COAEPIKAINX KPWBBIE, TOJXKHBI OBIThH OPraHW30BAHBI B BUJE
HECKOJIBKUX KOJIOHOK. KOJIOHKa C TOPU3OHTAIbHBIMUA KOODIWHATAMHU TOJIZKHA, OBITH JINOO TEpBOI,
60 ¢ 3arosoBkoM X. Ecim komoHOK Oymer 60JbIe AByX, TO OyAeT OTKPHITO HECKOJIBKO KPUBBIX.
B 3aronoBkax KOJIOHOK IOCJIE HA3BAHWS Yepe3 3aIlATyI0 MOXKHO YKA3aTh €IUHUIbI U3MEDEHUS.

IIporpamma aBTOMaTH4Yecku pacrno3Haer ¢popmat (aiiia 1mo ero CoaePKUMOMY, PACIIHPEHUE UC-
TTOJIb3yeTCsT TOJIHKO IS yI00CTBA TOIR30BaTENsA. BO3MOXKEH MMTIOPT Cpa3y HECKOMbKUX (DaifaoB.
Ecnu rpaduyecknii daiii cOmep:KUT MaJIUTPY, TO 3HAUEHUS BBICOTHI TTOBEPXHOCTH B UMIIOPTHUPO-
BaHHOM (haiijie COOTBETCTBYIOT WHIEKCAM MaJIUTPhI. B MpOTHBHOM Cilydae B BBICOTY mpeodpas3yercs
HHTEHCUBHOCTH W300paskeHus.

3.1.2 CoxpaHeHue u 3KcHopt ¢aitjioB

[MporpaMma 1O3BOJIsIET COXPAHATH JAHHBIE O TIOBEPXHOCTAX U KpUBbIX B dopmare FemtoScan.
s coxpanenns aitia HaXKMUTE KHOIKY = Bbibepure Komany menio File/ Save. [ljis coxpa-
HeHus daiina moj ApyruM nMeHeM BhibepuTe KomaHry Merio File/ Save As.... YT06bI cOXpaHUTh BCe
M3MeHeHHbIe WM HecoxpaHeHHbIe (aitibl BeiGepuTe KoManay MeHo File/ Save All. Hosbie daiisbt
upu 3ToM OyIyT COXpaHeHb B TeKyluii Karanor (ykasauubiii B Menio File/ Save Path...).

B mporpamme mpeycMoTpen sKcnopt uzodbpaxkenuit B rekcrobbie (aitnbet ASCIIL, B daitiasr pu-
cyukos Bitmap u Jpeg, a rakxke B dailibl Tpexmepubix uzobpazkenuit Juis Internet (Vrml). Bos-
MOYKHOCTH IKCIIOPTA [JIsT PA3JWYHBIX W300parkeHwit nmpusefersl B Tadsuie 3.2. [Ipu sxcmopre B
TEKCTOBBII (popMaT HE COXpaHsercs WHMOPMAIUS O BBIIEJCHUIX, METKAX, ITKAJIAX W T.I., a [JIsd
dopmaros Bitmap u Jpeg, 4T0o0bI COXpaHUTDH 3Ty WHMOPMAIINIO, HY>KHO B IXaJ0rOBOM OKHE Export
File ycramosurs mapamerp Export with decorations B 3madenune true. meiite B Bumy, 9TO mOCTE
SKCIIOPTUPOBAHUS UMIIOPTUPOBATH [OJLY YUTCs TOJILKO (ailsibl Bitmap (coxpanenubie 6€3 mikas, me-
TOK, BbleeHnil), T.K. hopMar Jpeg He MMIIOPTUPYETCs, & OPraHU3alMsl JAHHBIX B UMIIOPTUPYEMbIX
7 9KCIOPTUPYEMBIX TEKCTOBBIX (hailIax pas3IndaeTcs.

DopmaThl IKCIOPTA,
Bunpbr uzobpazkenuit *txt | *.bmp | *.jpeg
OO0branble M300paKEHNST KPUBBIX U MTOBEPXHOCTEH ) °
Ceuenust °
T'ucrorpammbr °
Jnarpammbr “Enum Features” .
MN3o6paxkenns @ypbe-CIeKTPOB
Tpexmepubie m300parKeHust

* wrl

Tabmuma 3.2. DKCOOPT JAHHBIX

DkcmopT mponssoauTcest Komanaoii Mento File/ Export. B mosiBiisiionieMcst OKHe MOYKHO BHIGPATH
dopmar daitna. Hamo ormerunTs, 9T0 9KCIOPT n300pazkKeHuil MOBEPXHOCTEH B TEKCTOBbIN dopMar
MOXKET TOTPeOoBaTh HOJIBINIOE KOJTHIECTBO IUCKOBOIO TPOCTPAHCTBA.

st sxcnopra cpa3y neckosibkux daiiyio ucrnosbdyercs komanaa mento File/ Batch Export.
[Ipu BblIO/IHEHUK STON KOMAH/bl OTKPBIBAETCH Aualor Bbibopa daiiios mis sxcuopra (puc. 3.1), B
KOTOPOM MOKHO BBIOPATH CPEIN OTKPBHITHIX (DAMIOB, KAKKe IKCIOPTUPOBATH, BHIOpATH (hOpMaT [IJIst
9KCIIOPTA, U 33JaTh TapaMeTphl, 3aBUCAINNE OT ¢hopMmaTa. B 3aBucuMocTu OT TOro, KaKne OKHA BbI-
OMPAIOTCs /TSt SKCIIOPTA, CIUCOK BO3MOXKHBIX (DOPMATOB MOXKET MEHSATHCS: HAPUMED, TPEXMEPHbBIE
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Batch export im

ff_testBitmap
Copy 1 (Height) of MAKH_P
E.

Bitrmap

Diitmp

[ Crvenwrite without prompt

File export type

FParameter Walue

Export | Cancel ‘

Puc. 3.1. Okuo rpymnmnosoro skcropTa (haiiyios.

n300pakeHus MOKHO IKCmopTupoBarh B (popmar VRML, HO eciiu BRIOpaHO JByMepHOE n300pake-
HUE TTOBEPXHOCTH, TO TAKOM THUI IKCIOPTA OyeT HEIOCTYIIEH.

3.1.3 Vpaneuume caiision

Ecau Boer cauraere, 9ro Kakoif-ro (aiiyi Hy»KHO yIAIUTh C JUCKA, Bbl MOXKETE CIeIaTh ITO,
BbIOpaB OHO U3 u300paxkenuil, cogepxkaiiuxcs B 3rom daiiie, u Boiiosnus komanay File/ Delete.

3.1.4 BoccranoBaeuue daiijion

B caydae HeoOXOIMMOCTH MOYKHO OTMEHWTh BCE M3MEHEHUs, MpoucIeaue ¢ haiioMm BO Bpems
ero obpaborku, BeiOpas kKomanay Merio File/ Revert. @aiin Gymer 3aHOBO CUUTAH C JUCKA B CBOEM
MEPBOHAYAJILHOM COCTOSTHUH.

3.1.5 DBeicTpselit mpocMmoTp paiiios

J1j151 GBICTPOrO TMPOCMOTPA HECKOJIBKUX (DAfIOB B TEKYIEM KATAJIOTe HAYKMUTE KHOIKY B m
BeibepuTe KoMaHay Merio File/ Quick View. B mosiBuBmiemcst okue (puc. 3.2), Bbigenanre daiiibt
s mpocmorpa u Haxkmute Open. Boibpannbre (aitibl OTKPOIOTCS B YMEHBIIIEHHOM BUIE U OyIyT
PABHOMEPHO PACIIOJIOKEHBI HA BCEM MPOCTPAHCTBE pabodero OKHa mporpammbl. JIBOMHBIM HaxKa-
THEM JIEBOH KJIABUIIK MBIIIH HA [IOJIE OKHA OBICTPOrO MPOCMOTPA 3TO OKHO BOCCTAHABIHUBAETCS 10
HOPMAJILHOTO Pa3Mepa W CTAHOBUTCS JOCTYTTHBIM [IJist 00paboTku. Bum 3arooBka u jiereuansl, 0Too-
parkaeMbIX B OKHAX OBICTPOTO MPOCMOTPA, ONPeHesseTcs B OKHE BbIOOpa (PalyioB ajs OBICTPOro
mpocmorpa. B pavke Title ykassiBaercs nadopmarms, KoTropas Oyger moKa3aHa B 3ar0JIOBKE OKHA
OGBICTPOrO MPOCMOTPA, & B pamke Legend yka3bIBaeTcsi COCTAB €ro JiereHabl . ECian HATPOTUB CJIOB
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Look jr: I@examples j - @ =k E

= 09060045 hdf
#IFAPSE21.010
] Graphite.001
%] GR.OH_06.008
=] PETF_PT1.000
=] VORONI 11,006
=] vtm_1.000

Files of type: IAIIkannfurmatS j Cancel |

Title——— Legend

 MName.Ext " File Name " Show All Images
& ExtMame ¥ Image Data

" <size» nm ¥ Size

" Frame Direction [~ Frame Direction

" Date v Date

Puc. 3.2. Okuo Bbib0Opa (aityios g 6GpICTPOro MPOCMOTPA.

Show All Images Ha manenn BbIGOpA MOCTABIEHA TaJ0YKa, TO MPU OBICTPOM MPOCMOTPE HA KAXKI0e
n300pazkeHne, ComepKalieecs B OaHoOM (aitme, OymeT OTKPBITO OTAeabHOe OKHO. MHade HA KasKabIit
daiin Oyaer OTKPBITO TOJIBKO OIHO OKHO C IIEPBLIM M300paKeHuEM M3 COJEpKAIUXCca B (aiie.

3.1.6 ABromarumdeckuii mpocmoTp daiijgoB

DaiiTbr JIFOOOTO KATAJIOTA U €r0 MOAKATAJIOIOB MOYKHO TTPOCMOTPETH B @BTOMATUYECKOM PEXKUME
¢ momompio komauael File/ Slide Show. ITpu srom Bam cHauana Oymer MpeJioXKeHO yKa3aTh Ia-
pamerpsl nipocmorpa (puc. 3.3). Ha kHONKe B BepxHeil 4acTu JuaJjiora HAIKMCAHO HA3BAHUE HAIKH,
B KOTOPO# Oyner mpoxoauTh npocMoTp. IIpu HaxkaTuu 3T0# KHOMKH BbI CMOXKETE CMEHUTH HAIKY
st pocmorpa (1o ymosrdanuio Bbibpana rekyiuas). B nosne Delay,sec ykasbiBaercs Bpemennasi
3a/Iep’KKa, a HAMPOTHUB Recurse MOXKHO OTMETHTh, TPOCMATPUBATH BJIOXKEHHBIE TANKN WA HET. B
[IEHTPE AUAJIOTA HAXOMUTCS TAOJIHUIA, TIe MPUBEIEHBI BCE JOCTYIHBIE (hailIbl U3 BHIOPAHHON TAKHA.
MoxkHO ymassaTh u3 Tadauibl daiiibl, HaxkuMmas Kjaasuiny Delete nim BeiOupas komammgy Delete
selection w3 MeHIO, MOSIBJIAIOMIErOCH PU HAYKATHAW MPABOI KHOIKYM MBIIIH. Y/1ajeHHble (Hailjibl He
Oy/LyT HOKA3aHBI IPU IPOCMOTPE, HO C JIMCKA OHU HE yJIAJSIOTCS.

IMocne maxkarust kwonku OK mepen Bamu OyayT OOWH 33 APYTUM IHUKJIAYECKU TTOKA3BIBATHCS
n300paskeHus C BHIODAHHOW BpPEMEHHON 3amepkKkoif. MuHnMabHas 3a1ep:KKa PaBHA 3 CEKYHIAM.
YT00BI TPHOCTAHOBUTH /IPOJOJIKATH TPOCMOTD, HAXKMHUTE HMPOOEJI, BHIXO/ U3 MTPOCMOTPA TTPOMCXO-
quT npu HaxKaruu Kiaasuimu “Escape”. IIpm BbIXOZE M3 MpoCMOTpa IpPOrpaMMa OTKPBIBAET aii,
KOTOPbIH TOKA3BIBAJICS TOCJIE HIM.

3.1.7 Pabota c daiitaMmn KpuBbIX

IIpu orKpbiTHU KPUBLIX, OHU OTOOPAXKAIOTCH B TAKMX K€ OKHAX, KAaK U cedenus (pasges 3.5.2)
¥ BO3MOXKHOCTH 0OpabOTKU M HACTPOIKH OTOOpayKeHWsI KPUBLIX Te Ke, 9T0 u y cedenwmii. [lpu
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x|

FRecurse H
EAProgram Files\Advanced Technologies Center\FemtoScan Online\Examples
R » % : 5 ! ’ i Delay, sec H

$ Path | ] Name|¢ T pe|¢ Subt.. | # Sizel 4 Created| ¢ Access. |
EAFrogram FileshAdwvanc... 03060045 hdf hdf 147456 3:19:30 1400, 10:44:46 29..
EA\Program FileshAdwvanc... bluestesl 3dopt 3dopt 239 9:19:297470.. 10:59:2429..
EM\Program Files\Advanc... copper.3dopt Jdopt 290 | 8:13:3014.10... | 10:58:24 29...

! arn Fi FA TO0 ] oo [ 532480 9: .| 10697729,
Ef\Program Files\Adwvanc... fs.3dopt Jdopt 374 9:18:3014.00... | 10:69:24 29...
EAProgram FileshAdwvanc... gold 3dopt Jdopt 290 9:18:3071400.. 106924 29..
E4Frogram Fileshdvanc... graphite. 3dopt Sdopt 291 3183014000 10:58:24 29,
EA\Program Files\Advanc... PETF_FT1.000 i} 106567 919:3071410..  10:65%:029...
EA\Program FileshAdwvanc... wim_1.000 ooa 32480 919307410 10:59:14 29

08 I Cancel

Puc. 3.3. [TapameTrpsl aBTOMATHIECKOTO IIPOCMOTPA

oTKpbiTHK (DAMJIOB KPUBBIX B HEKOTOPbIX dopmarax, Hanpumep, PemtoCkan Ownaiin, Nanoscope
III, NT-MDT B oaHOM OKHE MOYKeT OBITH TOKAa3aHO HECKOJHKO KPUBBLIX. [Ipu 3TOM OmHa KpwBast
OymeT TekyIeil m m300pakaThCs CILIONTHON JIMHWEH, a OCTajbHbIE MTPUXOBbIMEU. Dyphe-CreKkTp
OyZeT TMOKA3bIBATHCA [JIs TeKylneir KpuBoii. [lepek/odarbcs MeXKIy JUHUSMHU MOXKHO KJIABUINIEH

Tab.

3.1.8 IIpocMOTp TEKCTOBBIX 3aroJIOBKOB (paiijioB

VY daiinos B dpopmare PemtoCkan OHnaiiH €CcTh TEKCTOBBIE 3ar0JIOBKH, KOTOpble Bbl Moxkere
upocMoTperb, BbibpaB Komanay meHio View/ Parameters... . OTKpoercs OKHO, e IIOKa3aHbl BCE
[IapaMerpbl, PU KOTOPHIX MPOUCXOAUIIO CKAHUPOBAHUE — BO BPEMsl CKAHUPOBAHUS ITU APAMETPBI
ObLIH ycTaHOBJEHbI B OkHe Parameters (pasmen 2.2.2), a taxkxke undopMaius O JaTe TOSBICHUS
daiina, 0 TOM KTO CHUMAJ U300paKeHNe W er0 KOMMEHTAPWH.

Brr Mmoxkere MeHsThH 3amucanabie B aiiie KomMeHTapuu. [jist 9Toro BhIOEpUTE KOMAHIY MEHIO
View/ Comment... u Bouiure B 110Ji€ OTKPBIBIIErOCsH OKHA TO, YTO BAM HY2KHO.

3.1.9 W3menenme macmitaba m3o0pakeHUit

Ecnu o kakum-T1o mpuyunHaM y n300pakeHus MOBEPXHOCTH WJIU KPUBOH yCTAHOBJIEH HEITPABUIIb-
HBII TOPU3OHTAIBHBIN UM BEPTUKAIBHDIN MacIITad, Bl Moxkere ncnpaBuTh ero. s 3Toro Beioepu-
re komanay menio View/ Resolution... . Komanja gocryuna, eciu okHo, ¢ KoropbiMm Bol paboraere,
— mM300paskeHne MOBEPXHOCTH, THCTOTPAMMA, cedenre uian Kpusas. Ecan komamma Resolution... BbI-
TOJTHEHA, [IJ1s1 TIOBEPXHOCTHU, HA, KOTOPO# HET M3MEPEHHOTO PACCTOSHIS, TOSBUTCS TUAJIOTOBOE OKHO,
nokazaHHoe Ha puc. 3.4(a).

B srom okue Bbl MOxkere yka3arh HOBBbIE €IMHWIBI M3MEPEHUsS MO BEPTHKAIM U TOPU3OHTAIIHU
— Ui 3TOrO IpejHa3HadeHbl ABa Hojd Units. B mone Size Z ykasbiBaercs nepenaj BbICOT Ha



I'maBa 3. Ob6paborka m306paskeHmit 45

x| kS
Sl
Height [0.000 Units

Height |”-DDB Units
Bit size [0.00002 Size 7 0.033 Bit size [0.00002 Size 7 0.033

v ey v
Distance ID-DDD Units 1 Distance IE-B?8 Units 4
Dx PO gex 18:015 Dx Fa0 | siex 1501
Dy o0 giev 18.015 Dy [1683 | siey 18.015

[v Caonstrain proportions

[v Caonstrain proportions

[v Applyto allimages inthe document

oK | Cancel

b)

v Applyto allimages in the document

oK | Cancel

a)

R
~ R

—
~~

Puc. 3.4. Okna mj1st m3menennsi Macmraba m300pakeHuil TOBEPXHOCTEH

TTOBEPXHOCTH.

Bosee moapobHo ocranoBuMcs Ha moje Bit size. B dopmare daiiior PemtoCkan Ounaiin 3ua-
YEHHS [0 OCU 7 XPaHSTCI B IEJIbIX YUCIaX pa3MepoM B JBa Oaiita. s nmepeBoja IesIbIX 4ucest B
peanbHbIe 3HAYEHUs UCIONIB3yI0TCa KodddurumenThl. Ecau Bl orkpriBaere daitn apyroro dpopma-
Ta, B KOTOPOM BBICOTA XPAHUTCH HE B ABYX OaiiTax, mporpaMMa Ipu OTKPBITHH IIPe0dpa3yeT JaHHbIE
B cBO# aByxOaiToBblit (popmar. B mose Bit size yka3biBaercss BbICOTA, COOTBETCTBYIOMIAST OTHOMY
OouTy u3 ykasaHHbIX AByX OaitT dpopmara PemtoCkan OHnaiin.

B mossax Size X u Size Y yka3bIiBalOTCAd rOPU30OHTAJIBHBIE pa3Mepbl n300parkenusi. Eciiu ormedena
ommusi Constrain proportions, To oTHOIIIEHNE pa3MepOB H300paXKeHus MO X U 10 Y OCTAHETCsT KAKUM
ObLIO, B IPOTUBHOM CJIy4ae BbI CMOXKET€ MEHSTH Pa3Mepbl [0 3TUM JABYM OCsM He3aBucumo. Eciu
ormedeno Apply to all images in the document, To macurrabd GyJaer OJUHAKOBO MEHSTbCS HA BCEX
n3o00paxkenunsax daitna, a €can 3TH CJIOBA HE OTMEYUEHbI, M3MEHEHWS OYIAYT MPOMCXOANTH TOJIHKO C
BBIOPAHHBIM HU300PAYKEHUEM.

Hekoropble 1101 B OKHe Ha puc. 3.4(a) HegocTynnbl g u3Menenus. OHU MOy T ObITh JOCTYIIHBL,
KOTJ]a HA TOBEPXHOCTH U3MEPEHO HEKOTOPOe paccrosinue, mim komauaa Resolution... Beimosinena st
CedeHnsi, KPUBOIl WJIM FUCTOrPAMMBI.

Oxmno, mokazauuoe ua puc. 3.4(b), nogsunocs npyu BhIMOMHEHNN KOoMaHabl Resolution... mys ce-
venusi. B atom okue B nose Height ykassiBaercs BbicoTa HekoTOporo oobekTa. st cedenus win
KPUBOH 3TUM O0BEKTOM OyJeT DPa3HOCTH BBICOT MEXKJY METKAMU Ha IITPUXOBBIX JIMHHUAX (pas-
nest 3.5.2), i CUCTOrPAMMBbI — PA3HOCTh BBICOT MEXK/y IITPUXOBbIMHU JimHUAMU (pazien 3.7.4).
B nouse Distance yka3biBaercsi pacCTosHue MEXKIy IITPUXOBLIMU JIMHUSAMY HA CEY€HUHU, KPUBOI MJIn
U3MEPEHHOE paccrosdnue Ha tosepxuocru (paszen 3.5.3), a B nonsax Dx u Dy — x- u y-upoekuuu
9TOTO PACCTOSTHUS.

Eciu Bbl MeHsieTe TOJBKO MOpU30HTAIbHOE (BEPTHKAIBHOE) PA3PEIICHNE, OCTABJIANTE HEOTME-
gyennoit Mmerky Z (X-Y), urobbl u3bekarh CMEHBI BEPTHKAIBHOIO (FOPU30OHTAIBLHOIO) PA3PEIICHHU .
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3.2 IlepekJroueHne B IMOJTHOYKPAHHBIN pPeKUM

Bce okna ¢ rpadudeckumMu n300parkeHUSIMHA MOXKHO MPOCMATPUBATH B IOJTHOIKPAHHOM PEXKHUME.
st mepexozia B OJIHOIKPAHHBIA PEXKUM HY2KHO HazKarh KomOuHaiuio Kiasuin Ctr-F wiu Beioparn
komaHxy MeHto View/ Full Screen. BbIxom w3 moJHOIKPAHHOTO PEXKNUMA OCYIIECTBIISIETCS TTOBTOD-
b HaxkaTuem Kiasuin Ctrl-F, ju6o Esc, 6o npu cMene BoIOpaHHOrO OKHa (IIpU TE€pEXofie B
Japyroe npuioykenue 1o kiaapumam Alt-Tab wnu mpu akTUBanuMM IPyroro OKHA, HAIIPUMED OIIIHiA
U300paKEeHHUs ).

3.3 Ilonydenme m3obparkeHuii ¢ JPyrux yCTpPOMCTB

C nowmormpio mporpammbl PemtoCkan OHMaH MOXKHO MOJYyYaTh W300PAKEHUST OT CKAHEPOB U
BHJIEOKAMED.

3.3.1 Buaeoxkamepsnl

[TporpaMma mo3BOJISIET BHJETH TO, YTO CHUMAET BUJEOKAMEDA, 3AIlUCbIBATH BUIEO-(PAiliibl U
U3BJIEKATH OTMIEJIbHBIE KAJIPhI, KOTOPHIE TIOTOM MOXKHO OyIeT 0OpabaThiBaTh.

Jns Hadasa mporecca 0cTaTov9HO BhIOparh kKoManay menio File/ Capture.../ Video nam nHa-
JKATh KHOTIKY E‘, pYU 9TOM HA, YKPAHE MOSBUTCSH OKHO, rae OyIeT MOKa3bIBaTbCS BHUIEOCHEMKA.
s BBIOOpA BUIEOYCTPONCTBA W HACTPOMKY APYTUX MAPAMETPOB, TAKUX KAK KOIEK, UCIOJIb3yeMblii
[P 3AIUCH BHUJIE0, 9aCTOTA CHATHS KaJPOB, & TAK¥KE HACTPOUKHU, KOTOPbIE TPEIOCTABIISET JIpaiiBep
BHJIEOYCTPOICTBA, HEOOXOIUMO HAKATDH IPABYIO KHOIKY MBIIIA HA BUIEO-OKHE.

YT0o0BI TIOIYYNTH TEKYIINH KAJIP KAK PUCYHOK, C KOTOPBIM MOYKHO PabOTaTh, BHIOEPUTE KOMAH-
ny merio Video/ Capture frame nin maxkmure kHonky B, TTocsie aToro mosiBuTCst HOBOE OKHO, TJe
Oymer mokazan kap. [logydennsiii pucyHOK OymeT ComeprKaTh /IBa MOAN300PaKEHNs C PACTPOBBIM
pucyakom BMP u daitiom SPM, B mporpamme MOXKHO 00pabaThiBaTh TOJIBKO BTOPOE MOAM300pa-
JKEeHHe.

Kpowme orenbHbIX KaJIpoB, MOXKHO [OJIY9YaTh PUCYHKH, SIBJLIOIIMECS PE3yJIbTaTaMU YCPETHEH s
HECKOJIbKUX KaapoB. [jist 3Toro mpeanasnadena komanaa mMernto Video/ Capture multiple frames n
kronka B . Tlocse BBIOOPA TAKOH KOMAHIBI TOSBUTCS OKOIITKO, TIe HY?KHO YKA3aTh MHTEPBAJ MEXK LY
YCPEIHSEMbIMA KAIPAMU U WX KOJU4IecTBO. 110 HaXKaTHi0 KHOMKK Start B 9TOM OKOIIKE, HAYNHAET-
cs BBIOOPKA, KAJPOB M UX yCPEIHEHHUE. YCpPeIHEHHOe m300pazkeHue OyIeT BhIBOAUTHCA B popmare
SPM. Ilepen nHagamom mpeobpa3oBanus MOABUTCS OKHO Bitmap conversion options, mokaszaxuoe Ha
puc. 3.5, B KOTOPOM MOXKHO Oy/1eT HACTPOUTH mapaMerpsl npeobpazosanusi. [Ipu npeobpaszosanuu
IIBETa B BBICOTY, MPOrPaMMa OyIeT IeaTh BHICOTY MPOMOPIMOHAIBHON CyMMe HHTEHCUBHOCTEH TPeX
KOMTIOHEHT IIBETA C BECAMMW, YKa3aHHBIMU B 3TOM OkHe. Ecnm ormeueno noste Invert Image, mporpam-
Ma Oymer cuMTarh PUCYHOK HETATWBOM, M BBIYUCJIATH BBICOTY COOTBETCTBYMOMMM oOpasom. Ilocie
naxkarus kaonku Convert nmpeobpazoBanue OyIeT 3aBepIIeHoO, MOy IeHHOE H300PAYKEHNE CTAHOBHUT-
Cs1 TOCTYITHBIM Jjisi 0OPabOTKH.

Jlns 3anucu Buaeo sbibepere Komamay Menio Video/ Record mmu maxkmure xnonky @ Jlna
OCTAHOBKH 3allicu BbiGepere KoMan1y Mento Video/ Stop uin nazkmute xuonky ™. msa daiina, B
KOTOPBI OyIeT TPOU3BOIUTHCS 3AMMUCH, W MYTh K HEMY YCTAHABJIUBAETCS B OIMIIUIX, BHI3HIBAEMBIX
MO TIPABOIi KHOMKE MBIIIIN.

JLJ151 BOCCTAHOBJIEHNUST HCXOHBIX PA3MepPOB BH/Ie0-OKHA BbIOepeTe KoMaH Iy MeHio Video/ Restore
original size.
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Bitmap conversion optiol x|

Fed Green Blue

oo = TTfonn = fronn =

Cancel

Puc. 3.5. OkHo juis yka3aHus mapaMerpoB npeobpa3oBaHus pacTpoBoro pucyska B SPM-uzobpaxkenue

3.3.2 Ckaunepsl

[Mepen momyuenneMm m300parkeHmii, HEOOXOAMMO YKA3aTh MPOrpaMMe Ha HYXKHBIH ckanep. s
sToro 3amycrure Komauay Mmento File/ Capture..., TWAIN.../ Select Source... n B TOSBHUBITIEMCS
OKOIIIKE BHIOEPUTE HYKHOE YCTPOICTBO.

Teneps MOXKHO BbIOMpPaTh KOMaHay Acquire..., HAXOSNLYOCS B TOM 2Ke MeHo. [To 3Toil Komanae
3AIlyCKAETCsT IPOrPaMMa CKAHUPOBAHMS, KOTOPAasi YCTAHOBJIEHA HA BAIIEM KOMIIBIOTEPE JJIs YIIPaB-
Jierust BbIOpanHbiM cKanepoM. [ociie ycnemnoro ckanupoanus, B nporpamme @emtoCkan OHnaiin
MTOSIBUTCS OKHO C TTOJIy9€HHBIM M300parkenueM, mpudeM (hopMaT n300parKeHusi — PaCTPOBBIA pucy-
HOK. Kak caesarsh n300parkenne JOCTYITHBIM /IS TajbHeie 00paboTKu HAMMCAHO B TPEIbIIY IIIEM
pasjere.

3.4 Pabora c masmTpoii

Bu n300parkenrsi BO MHOTOM 3aBUCUT OT BHIOOpPA COOTBETCTBUS IIBETA W BBICOTHI — MTAJUTPHI.
B mporpamme cyiecTByeT HECKOTHKO 3apaHee CO3JAHHBIX [IBETOBBIX MAJHUTP, & TAK¥KE MOTh30Ba-
TEJTI0 TPEIOCTABISETCS BO3MOXKHOCTD CO3aBATh CBOU CODCTBEHHBIE MAJIUTPbI. Ecau n300parKeHus
LAJIUTPbL HA IAHEJIM UHCTPYMEHTOB HET, TO €r0 MOXKHO BbI3BaTb, IIOCTABUB I'aJIOUYKy B MeHio View/
Toolbars mamporus Scale. Boibop TekyImei majuTpbl OCYIECTBIISIETCS HAYKATHEM TTPABON KJIABUIIN
MBIIITH HA, W300PAXKEHUHU TAJUTPHI — B OTBET MOSBJISETCS BBIMAJAIONIEE MEHIO CO CIIMCKOM MaJIUTP.

Komanmoit Custom BbINAAAM0NIEr0 MEHIO BBI3bIBAETCS OKHO CO3JaHUst HOBOM majauTphl (puc. 3.6).
B srom okue Bbl MOKeTe MOKOMIIOHEHTHO 3a7aTh OTOOPAaYKEHUE I[BETOB HA IIKAJTY BEPTUKATBHBIX
3HadYeHult ToueK m3oOpaxkenus. KHomka “Smooth” mosposiser criraxkuBaTh HAPUCOBAHHYIO [1BETO-
BYIO KpUBYO. [laiuTphl MOKHO COXPAHITH — KHOMKA “Save”’, a MOTOM CUUTHIBATH COXPAHEHHBIE —
xomauaa “Load”. Tlocme maxkarus va kuonky “Ok” co3manHas majauTpa CTAHOBUTCS TEKYIIEH.

B HmxkHEN YacTW MEHIO, BBINAAIONIETO MPU HAXKATUHU MPABOI KJIABUINEN MBINKA HA MTaJIUTDY,
MOXKHO BBIOpATH PEXKUM MACIITAOMPOBAHUSA MATUTPHI.

B pexnme Fixed scale ma m3oOpakeHun MaIuTphbl HA MAHEN HHCTPYMEHTOB BBIBOISTCS IBE
repeMeriaeMbie Iaanku. [laguTpa Oymer B 9TOM ciiydae 0TOOParKaTbCs HA MOAIAAIA30H BO3MONK-
HBIX 3HAYEHUI, COOTBETCTBYIONINI PACCTOSHUIO MEXKy TJIaHKaMu. [Ipu mepemernennu miIaHoOK Ha
TAJINTPE BBIBOAATCS TPU UMCJIa, — 3TO MHUPUHBI TPEX TOJIOC B muKcenax. Ecan B Menio View Ha-
mporus Auto Refresh crour ormerka, To mpu mepemenieHun IIAHOK AKTUBHOE W300pakeHnue Oy1er
ABTOMATHYIECKN OOHOBIATHCs. [st 0OHOBIEHNsS n300parkeHusi BPYIHYIO HAXKMHUTE KHOIKY ATH
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Custom Palette Editor x|

" Green
" Blue

Smooth

Load

OFK. I Cancel | Save

Puc. 3.6. Pa6ora ¢ masmTpoit

Bbibepure koMany menio View/ Refresh. IIpu npoitnoM 1iesruke Ha najguTpy OHA PACTAIMBACTC OT
MHHUMYMa, 0 MAKCUMyMa TeKyIero n3obparkenus. pyrne m3o00paykeHnst MOXKHO TIEpEPUCOBATH
B 9TON JKe IIKaJe, eCAN HAXKATh HA KHONKY T.. ECIN eIMHUIbI W3MEepeHns BepTUKAIBHON ITKa-
JIbI 1300pasKeHnsl He COBIAJAIOT C eIMHUIIAMY U3MEPeHNs] N300paskeHust, yCTAHOBJIEHHOTO JIBOMHBIM
IEJTYKOM TI0 MAJUTPE, TO JJisd TAKOTO W300paskeHus! TAJUTPa OyIeT PACTAHYTA HA MOJOBUHY BO3-
MOKHOI'O JINANa30Ha JTAHHBIX.

Eciiu B nacrpoiikax usobpazkenus (okHo Preferences, BoissiBaemoe koman1oit View /Preferences)
IKajTa Z HACTpOeHa B OTHOCHTENHbHBIX EIWHWIIAX, TO IIKaga OymerT orobpaskarbcs OT MHUHUMYyMa
JaHHbIX. Eciam HacTpoeHb! abCOTIOTHBIE €UHUIIBI, TO MIKaia OyIeT 0oToOparxKaThCcs B abDCOJIOTHBIX
KOODIUHATAX.

B pexxume Autoscaling manurpa 6yger aBTOMATHYECKH PACTATMBATHCA HA JUANA30H OT MUHU-
MAaJIBHOI'O JIO MAaKCUMAJILHOIO 3HAYEHUIl, CopepKaIuXcsa B n300paxkenun (puc. 3.7(a)).

B pexwume Per-line Autoscaling namutpa usMeHsieTcs: I KasKIOH CTPOKU M300PAYKEHUsT - OHA
Oy/1eT pacTATUBATHCS HA, AUANA30H OT MUHIMAIBLHOTO /IO MAKCUMAJIBLHOTO 3HAYEHNH, COIEPIKAIINXCS
B n3obpaxkenun (puc. 3.7(b)).

B pexxkume Per-line Autoscaling with Planefit nanurpa pacrsruBaercs Ha KaXK1yio CTPOKy 300~
pazkeHusi, KAK ¥ B MPEJBILYIIEM CIydae, HO IPU ITOM KaxK/1as CTPOKA MPeIBAPUTEIHHO BHIDABHUBA-
ercst - U3 Hee BblYuTaeTcsi cpenuit Hakion. [lonyyaronieecst B pesysbrare n300paykeHne siBJIstercst
HanboJIee KOHTPACTHBIM (puc. 3.7).

Ecsu Bbl BbIOpann Kakyo-TO MaJIITPY, TO OHA Oy/IET MCIIOIH30BATHCS IS BCEX OTKPbIBAEMbIX
u300paKeHu, a Tak¥Ke JJIs BCEX y¥Ke OTKPBITBHIX MPpU UX OOHOBJIeHWH. Takoe MOBEIEHHE MOXKHO
U3MEHUTD, €CJIU [IJIsl KAKOTO-TO U300pazkeHusl IOCTaBUTh rajoduKy B Menio View/ Remember Palette.
B s10M ciiydae n3MeneHue maauTphl, KOrJa BBIOPAHO KAKOE-TO JIPYyroe n300pazkeHne, He OTPA3UTCs
Ha manuTpe mannoro. Kpome toro, ecinm m3obpaykenne OBIIO COXPAHEHO C OTMEYEHHBIMHU CJIOBAMM
Remember Palette, To mpu ero oTkpbiTHY B JaJIbHEHIIIEM, OHO OTKPOETCS C COXPAHEHHOM TATUTPOM.

3.5 Pexxumbl Kypcopa

B sTtom pasgene, kak u B pasgenax 3.6 u 3.7, pacCKa3bIBAeTCs O JeHCTBUSAX, TPEIHASHAYEHHBIX
JUIE pabOTHI ¢ MOBEPXHOCTAMU. Jj1s1 00pabOTKU OTHOMEDHBIX W300PAXKEHUN OHU HEJOCTYITHBI.

IIpu HaxkaTuy NpaBoil KJIABUIIEH MBI HA I0JI€ N300paskeHus IOABIISeTCS BBIIAJAM0IIEe MEHIO.
B ero nepsom paszene 3amaercs Tekyumii pexkum Kypcopa (ormeded rasnoukoii). g usmenenus
peKuMa Kypcopa IIPOCTO BbIOEpUTE HOBYIO CTPOYKY MeHIO. Takxke pexkuM Kypcopa MOXKHO [IOMe-
HATH C TOMOIIBIO HAYKATHSA OIHON M3 KHOIMOK, PACIOJOXKEHHBIX B JIEBOW YACTH KayKIOTO0 OKHA C
M300paAKEHNEM.
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3.5.1 BplaeneHrne y9acTKOB ITOBEPXHOCTH

ITo ymomuanuio Bcerma BKIIOUEH pexum Kypcopa Selection. B srom pesxkume Bbr moxkere BbI-
JIeJTATH Y9aCTKU TIOBEPXHOCTH JIJIs WX MOCIeayforel oopaborku. CyInecTByerT BO3MOKHOCTD BbIIE-
JIEHUS MPSAMOYTOJIbHBIX U 3JUIMIITUYECKUX YIACTKOB, & TaKKe U30JUHUI (T.e. JIMHUN HOCTOSHHOMN
BbICOTHI). 10 yMOIYAHMIO BKIIIOYEH DEXKUM BbLIEJEHUs OPAMOYIOJbHbIX obsacreii. I3MenuTsb pe-
JKUM BBIJIEJIEHUs] MOXKHO BO BCILIBIBAIOIIEM MEHIO, KOTOPOE BO3HUKHET MPU MOBTOPHBIM HAXKATHH
Ha, pekuM Kypcopa Selection.

B kaxx/10M pexkuMe BbIIEIEHN S MOXKHO BIIEIATH HECKOJIBKO YIACTKOB, IS TOTO, IOMUMO yIep-
JKaHUs JIEBOI KHOIKHU MBI, HY>KHO Haxkarhb Kjapuity Ctrl (puc. 3.8). Tak:ke BO3MOXKHO BbIYUTATH
U3 yYacTKa yd9acTok, yep:KubBas Kiaasuiiy Alt, u mepeaBurarh BbIIETEHHYIO O0JIACTD, yIepIKUBas
kiasuity Shift. Eciu HagaTh BeauTaTh BHIJAEIEHUE [IPU OTCYTCTBUU BBIJEJIECHUS, TO ABTOMATHIECKH
[IOJIy YAETCsl MHBEPTUPOBAHHAs O0JIACTD BBIJIEJICHUS - KAK €CJIU Obl M3HAYAIBLHO OBbLIO BBLIEIEHO BCE
n300paskeHune.

B pexxume BbimereHusT M30JUHUN HA SKPAH BBIBOAUTCS WHMOPMAIUS O TOCIEIHEN BBIIEIEHHON
UBOJUHUK: ee JJTHHA, a eC/IM U30JMHUS OKA3aIach 3AMKHYTOM, TO U OTPAHWYEHHAS €10 TLIOIIA/Ib.

.~ graphite.plane.012]... |:J &l

‘yﬂm' e

Puc. 3.8. Boiuesierue y4acTkoB.

3.5.2 Ceuennsa

B pexwume Section Bor moxkere crpouth cedenusi moBepxHocTh. Cedennsi pEKOMEH IyeTCsi CTPOUTh
Ha u300paxkeHusx, cogepxKaiux ganubie o oicore (Height). i BbinoHeHUs Onepanuy Ha2K MUTE
JIEBOI KJIABUINEH MBI B TOYKE, KOTOPAs OyIET HAYAJIOM JIMHWHM CEUEHUs, U HE OTIYCKAsl MBIIIh,
MpOBeINTE JINHUIO cedenusi. [loce TOro, Kak KJIABUINA MBIMIKA OyJeT OTIYINEeHa, OYIeT TOCTPOeHA
JIMHUS CEUYEHWs] W TOABUTCA OKHO, couepzKaliee npodusb MOBEPXHOCTH BAOJIb 3TOH JuHUHU (pUC.
3.9). Eciu daiin coaepKuT HECKOJIBKO M300pPayKeHUil, TO JIMHUs CEYEHUs MOSBUTCH U HA IPYIHUX
M300pAKEHUIX.

O/HOBPEMEHHO € CEYEHHEM MOXKHO YBUJIETb U €ro cuekrp. st 9Toro Ha)KMure Ha CeYeHHEe
MpPaBOil KHOMKON MBIIMK WK BbiGepuTe KoMaHay MeHto View/Options... m B TOSIBUBIIEMCS OKHE
ormerbTe Show Spectrum. KpacHbiM nmBeTOM B 10JIe CIIEKTpa HAPUCOBAH CIIEKTP MOIIHOCTH, & CEPBIM
— cuekTp Pasbl.

ITo kpasiMm OKHa CeYeHUs] HAXOILATCS JIBE [ITPUXOBbIE JMHUM, EPEABUras KOTOPbIE (C IIOMOIIbIO
JIEBOI KJlaBUIIU Mbliin), Bbl MOxKere u3mepsiTh PACCTOsHUA U BHICOTHL HA [IOCTPOEHHOM IIpOduIIe.
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[i_ermtoScan Online - Copy 2 [Height) of Graphite_.001._spm
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Puc. 3.9. IlocTtpoenue ceuenmii.
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OHOBpEMEHHO € TIepeMeIeHueM TUX JIMHUN Ha MEePBOHAYAIBHOM W300PAKEHUHU MMEPEMEIatoTCs
JIBa TPEYrOJbHBIX KypCcopa, COOTBETCTBYIOIIHE TOJOKeHuo junnii. Haxkap npaBoil KiiaBuineil Mbi-
I Ha, TOJIe CEYEHWs, B MEHI0 TapaMeTpOB BbI MOXKeTe M3MEHWTh XapaKTep BEJIUYNH, PACCUNTHI-
BAaEMBIX I yYACTKOB KPHUBBIX MEYXKJY METKAMU, [0 TOPU30HTAJIM U BepTUKAJU (110 TOPU30HTAIU
MOXKET BBIYUCIATHCS PACCTOSHUE MEXKTy METKAaMW, KOHTYPHAs JJINHA, WHTErpaJl Wid ILIOIIAIb O
YYIACTKOM KPHUBOM; [0 BEPTUKAIU MOYKET BBIUUCISIThCS PACCTOSTHUE MEXK/Ty KpAHUMM TOYKAMYU WJTH
yroJl HAKJIOHA COeJUHSIONero ux orpeska). Ha uzobpaxkenuu crekrpa cedenusi Bbl, ¢ 10MOIIBIO
TAKUX K€ JINHUH, MOXKETE TOJyIaTh 3HAUEHUST MOIITHOCTU U (ha3HI.

B wmenio View/Options... MOXKHO 33/1aBATh PEXKUM MOCTPOEHUsI CEYEHMIT MO0 TOPU3OHTAIBHON 1
BEpTUKAJIBbHON ocu. [lyisi ropu3oHTAMBHON Ocu MOXKHO ycTtanoBuTh pexkum Fixed Width wimm Fixed
Scale. B nepBowm citydae mpu u3MeHEHUH PA3MEPOB OKHA, CeUYeHHUsI DYy T MEHATHCS ¥ PA3MEPHI CAMOr0
cedenusi. Bo BTopoM citydae mupuHy CedeHus U3MEHUTH OyIeT Hesb3sl.

sl BEpTUKAJIbHOM OCH CedeHusi MOXKHO BbIOparh pexkum Auto, mpu 3ToM MacwTad 110 BepTu-
KaJIbHOW Ocu OyIeT BHIOpAaH Tak, YTOOBI MPOMUIIb TOJHOCTHIO 3ATOJHII PAMKY cedenusi. B pexkume
Fixed MoxkHO yKa3aTh pa3mep BEPTHUKAIBHOMN ITKAJIBI.

Touku NpPUBSA3KY CEUEHUS MOXKHO TIEPEMEIATh M0 OKHY M300parKeHusi MOBEPXHOCTH, TIPU ITOM
ABTOMATHUYECKU U3MEHSIETCS COAEPKUMOE OKHA CEUEHUs.

3.5.3 WN3mepenme paccTogHMil

Pexum Distance mo3Bosisier n3MepsaTh PACCTOSAHUS HA IMOBEPXHOCTH M300pakKenus. Paccrosuust
U3MEPSAIOTCS B TIPOEKIMK HA TLIOCKOCTh X-Y, 6e3 ydyera pacCTosuus MO BepTuKaau (o ocu Z).
N3mepennas BeIMdnHA BBIBOIUTCS PSIIOM C TIOCTPOEHHOMN JTHHUEH.

3.5.4 W3mepeHUe yrJyosB

B pexkume Angle npousBonuTcs u3Mepenue yrioB Mex Iy AByMsi orpe3kamu. CHada a CTpOUTCs
MepBBIit OTPE30K, a 3aTeM BTOpOil. IIpm 3TOM, KOrma BbI yKa3aJu MEePBbIi KOHEII OTPe3Ka H, YIep-
2KUBad HarKaTOl JIEBYIO KHOIIKY MBIIIN, JBUrAaeTe ero BTOPOH KOHEIl, B JI€BOM HMKHEM YIJIy OKHAa
TTPOTPAMMBbI TTOKA3BIBAETCST, KAKON YTOJ OTPE30K 00pa3yeT ¢ TOPU30HTAJIBIO.

3.5.5 PaccranoBka MeTOK

B pexxume Marks mpomsBoanuTcs pacCTaHOBKA METOK Ha HW300parkeHwu. By METOK Ompesests-
ercss B MeHio View,/ Marks Style. Ecain BoiGpano nose Numbered, To Bo3ie Kaxmoit Merku Gyzer
BBIBOIUTBCS €€ [OPsAIKOBbIH HOMep. Merku MOryT BoIBOAMTLCA B Buje crpeiodek (Arrow-like), u-
60 B Buze rajsouek (V-like). Yianurb Merky MOXKHO, HABe/Id HA HEE KyPCOD [0 IOABJIEHH KPACHOIO
kpecra (To/1bKO B pexkume Marks), uiu MOXKHO yuaiuTh Bce MeTKH, BbIGpaB KoMany Menio View/
Clear/ Marks (B ro60oM pexxume). IIpu rmepekiodenny pexkuMa Kypcopa MeTK! COXPaHsoTes. Mer-
KJ MOXKHO TTEPEMEIATh Py HaXKaTo# kjasurie Shift.

3.5.6 IlocTpoeHue KpUBBIX

Pexxum Curve maer Bam BO3MOXKHOCTH U3MEPSITH JITUHBI KPUBBIX. [IJIsT 3TOr0 MPOCTO PACCTABD-
Te TOYKU BJOJIb U3MEpseMoil KpuBoil — ee jyuna Oyzer mojcuurana apromarudecku (puc. 3.10).
Hr0o6bl yiaiurb KPUBYIO, HABEAUTE KyPCOP HA ee HA4aiao (OTMEYEHO 3eJIeHbIM KBAJPATOM) U Ha-
JKMUTE JIEBYIO KjaBuiny Mbimu. Ecin Bel HaskMere Ha KaKyO-IuO0 APYry0 U3 PACCTABIEHHBIX
TOYeK, TO OHa OyZeT yaajeHa U3 KPUBOH, MPEINECTBYIONIAs eif U MOCIeIYIOIIast TOUKN COeTUHSIITCS.
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Puc. 3.10. I3mepenne namH KPUBBIX.

st mobaByieHus HOBOM TOYKM MEXKJY JBYMsl CYIIECTBYIOIMMHE [TOJIBEIUTE KYyPCOP K OTPE3KY, CO-
EJUHSATONEMY UX, U HAXKMUTE JIeBYI0O KHOIKY Mbiinu. [Ipu Haxaroil kinasumm Shift rouku kpusoii
MOYKHO TIEPEMEITATh.

MO>KHO TOCTPOUTDH OJTHOBPEMEHHO HECKOJBKO KpWBBIX. [l TOro, 9T00BI HAYATH OTMEYATH HO-
BYIO KPHUBYIO, & He TPOI0IKATE CTAPYIO, TPYU HAXKATHH JIEBOH KHOIIKY MBIIIN YIep:KUBAiTE HAYKATOM
kiasunty Ctrl.

Bce nocrpoennbie Kpusble MOXKHO yuauuTh koman ol mento View/ Clear/ Curve. Takxke kax-
JIYI0 KpHBasi MOXKeT ObITh TpeoOpa3oBaHa B CeYeHWE C MOMOMNpI0 KoMaHabl MeHoo Operations/
Convert, Curve to Section.

3.5.7 BeioegeHnue CTpoOk

B pexume Line Selection BO3MOKHO MOCTpPOEHHE CEUEHMI BIOJIb BCEH CTPOKHM CKAHHPOBAHUSI.
Haxkmure HA HYKHYIO CTPOKY — CTPOKA OKAYKeTCsl BBIJEJIEHHON, U OyIer MOCTPOEHO ee CedeHue ¢
yYKa3aHMEM HOMEPA CTPOKH, CIUTAasi OT HUXKHETO Kpas. BbIIEJEHHYI0 CTPOKY MOXKHO JIBUTATD, ITOJIb-
3ysich kjapumamu “1” u “|” wa kjgaBuarype. B Tom ciayudae, ecim Ha n300paskKeHUW TPUCYTCTBYET
CTPOKA C TUIOXMM MpOdUIEM, ee MOXKHO yIaJuTh KoMaHo#i Menio Line/ Smooth . B pesymbrare
BBIMOJIHEHUS 3TONH KOMAH/Ibl BHIODAHHAS CTPOKA 3aMEHSETCS CPEIHWM 3HAYEHWEM JBYX COCEIHUX
crpok. Komanzapr mento Line/ Replace to Upper u Line/ Replace to Lower 3amensitor BbIOpaHHyto
CTPOKY HA COCEJIHIOI0 CBEPXY WJIU CHUZY.

3.5.8 BerlgeneHnue cToJIOOB

B pexume Column Selection BO3MOXKHO HOCTPOEHHE CedeHUl BJIOJIb BEPTUKAIBHBIX JIMHUI HA
n300pazkeHnn — croa61oB. Haxkmure HA HYKHBIN CTOJIORI] — OH OKAYKETCsl BBIIEJIEHHBIM, W OyIeT
TOCTPOEHO €r0 CeYEHNE C YKA3AHUEM HOMEDPA CTOJIONA, CAUTas OT JIEBOrO Kpasi. BblaeIeHHbIi CTOJI-
6er; MOXKHO JIBHUTaTh, IMOJB3YsACh KIaBuimaMu ‘<’ u “—” Ha KjaaBuarype. B Tom ciydae, ecim Ha
U300paKEHUH TPUCYTCTBYET CTOJIOEI] C MJIOXUM TPOQUIEM, €r0 MOXKHO YAAIUTh KOMAHION MEHIO
Line/ Smooth . B pe3ysbrare BbiiosHenus 310il KOMaH/ bl BIOPaHHBINA CTOJGEL 3aMEHAeTcs CPell-
HWUM 3Ha4YeHWeM JIBYX cocequnx croibmos. Komannsr Mento Line/ Replace to Upper u Line/ Replace
to Lower 3aMeHSIOT BHIOpAHHBIM CTOJIOEIT HA COCETHUIT CJIEBA W CIIPABA COOTBETCTBEHHO.
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3.5.9 BelgeneHne IPOTAKEHHBIX 00bEKTOB

B pexume Lengthy Objects (kuomka E) BO3MOXKHO BBIJEUTh MPOTsSKEeHHbIE 00beKThl. [Ipn
MOJIBEJICHUN KyPCOPa K OJHOMY U3 KOHIIOB IPOTSKEHHOIO O0bEKTA W HAXKATHU HA JIEBYIO KHOIKY
MBbILIIH, [OSABJISETCH TOYKA U OYepuuBaercd KoHTyp oobekra (puc. 3.11). He oriyckas jieBy1o KHOLKY
MBIIITH HYKHO TTPOBECTH KYyPCOP BIOJb KOHTYPA O0bEKTA, 10 €r0 KOHIIA W OTIYCTUTH JIEBYIO KHOTKY
MBIIITH, TIPU ITOM BJI0JIb KOHTYPA, HAYMHAS C MEPBON HAXKATON TOYKHU OyJEeT MOCTPOEHA KPUBAS, CO-
CTOSIIIAsl U3 MHOXKECTBA COEJAMHEHHBIX JAPYT C ApyroM oTpe3kos (puc. 3.11). Pabora ¢ BbLIe/IeHHBIME
rakuM 00pa3om obbekTaMu aHajorudua pabore ¢ Kkpusbimu (cM. naparpad 3.5.6).

| Copy 2 of DNA2_2... [ |

= _ | Copy 2 of DNA2_2.
A . ¥ 1
u \-‘ \r-'\ 14 ‘rllTI \L' \

Puc. 3.11. Boigesienue npoTsKeHHBIX 00BbEKTOB.

3.6 Pyskimm obpaborku ganubix (MeHro Mathematics)

B mporpamme peann3oBaH MIHPOKWT HAOOP PA3IUYHBIX MATEMATHYECKHX (DYHKIMIA 0OpabOT-
KA W QHAJIN33, JAHHBIX. DTH (DYHKIMYM PACIOJIOKEHBI B AByX MeHi0 — Mathematics u Operations.
Paznenenne dpynkmmit Mexkay MeHIO MOBOJMBHO yciaoBHO. Komamabr memto Mathematics cioyxar, B
OCHOBHOM, JIJIsI KOPPEKTUPOBKHU JTAaHHDBIX, a B MeHI0 Operations pacrosioyKeHbl, TJIaBHBIM 00Pa30M,
dyHKIIMN aHAIA3a JAHHBIX. B 9TOM pazzesne paccMarpuBaioTcs Komauabl menio Mathematics. Bee
KOMAHIbI JAHHOTO PA3/IesIa JOCTYITHBI TAKKE 110 HAYKATUIO TPABON KHOIKY MBIIITK HA, W300DaYKEHUHN.

3.6.1 MHWcnoab3oBanue MaKpPOKOMAaHI

CozraBaTh MaKPOCHI M yIIPABJIATH MMH MOYKHO C TIOMOIIBIO KOMaHabl MeHio Mathematics/ Macros...
[Tocsie BBINOJIHEHUS 9TOI KOMAH/IbI HOSABIAETCS OKHO Macros ¢ HeckoJbKuMu nanessyu (puc. 3.12).
Ha seBoii mamesnn mokazanm HAOOD BO3MOXKHBIX KOMAH]I M KHOIKW, TPUCBOEHHBbIE MM HA TAHEU
uncrpymentoB. IleperackuBasi X MbINIbIO HA IPABYIO IAHEJb, Bbl (DOPMHUPyETE MAKPOKOMAHY C
UMeHeM, KOTOPOEe BhICBEUNBAETCA HaI nanenbio (mampumep, New Macro). ITopsiiok KOMaH MOYKHO
MEHSTh, OMATH Ke, C TIOMOIIbI0 MBITTH. Ecan Bl HajkMeTe Ha KHOTKY X , TEKYIIUiI MaKkpoc Oymer
yaajgen. B Bepxmeil cTpoYKe BLICBEYHBACTCS WM MaKpoCa, IPHCBOEHHOTO KHONKe & ma mamesn
UHCTPYMEHTOB. BriGparTh pesakTupyembiii Makpoc (€C/u UX y BAC YK€ HECKOJHKO) MOXKHO C TIOMO-
IO BBIMAJIAIONIET0 MEHI0. PelakTupyemMblii MAKPOC MOXKHO MPUBS3ATH K MMAHEJH HHCTPYMEHTOB,
HaKaB KHOIIKY . Cozpannbie Makpochl nmomeniaores B Mento Mathematics B camom HE3y mocsie
paspemurend. Ileppblit u3 HuX npucsoed KHonke # Ha maHean HHCTPYMEHTOB.
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x|
| Source Commands ;l ﬂ MNew Macro
' Fli
:aHnFijght: By Angle X [Newhacro -
2~ Hilight: By Sin hacro Commands |
“Hilight By Tang Z=Adjust Scale
ﬁ;ﬂMedian&Mask il‘JlBy elecion
Fzhedian: 3x3 AT By Seloction
23 pedian: x Mask et
4k Paraboloic fit: By Selection ?ﬁgxg
4k Pgraboloicfit: In Selection Ea
<1 Planefit: By Selection
=1 Planefit In Selection
‘mFotate 90 deq: Clockwise _l;l
«| | » Cancel

Puc. 3.12. OxHO ympaBjeHnst MAKPOKOMAHIAMMA.

3.6.2 OOpe3anue n300parkeHuUii

Eciiu na u3obpazkeHuu BblejeHa HEKOTopas 006s1acThb, TO ¢ moMolbio KoManasl O6pesars(Crop)

WU KHOIKH n300pakeHne MoKeT OBITH 0OPE3AaHO MO TPAHUIAM MPAMOYTOJIbHUKA, OMUCAHHOTO
BOKDPYT' BbILIEJIEHHOM 001acTH.

3.6.3 MHWuBepTupoBaHHue

C nomorpbio koman bl Invert (KHOKa ) MOXKHO U3MEHHUTD Dejibed n300pazKeHus, a UMEHHO,
BO3BBIIIEHHOCTH 3aMEHUTH Ha yriiybisieHus u HA00OPOT, T.€. DU BBIIOJHEHUU (DYHKIMH U3MEHUTCH
3HAK KOOPJUHAT TIOBEPXHOCTH OTHOCUTEIHHO CPEIHEro ypoBHs (cM. puc.3.13).

o stre_5. 000
age diEx Heghl

Puc. 3.13. Uzo6paxkenne m0 (cmesa) w mocsie (CrpaBa) WHBEPTUPOBAHUS

3.6.4 OnruMu3anmsa IIKAJIbI

Oynxnus Onruvusuposath mkady (Adjust Scale) (knonka ==) ucnonbayeTcs A1 MacITabUpPO-
BaHWs 3HAYEHWH M300pAKEHNUS 10 BEPTUKAJIN BO W30EKaHWE ONMOOK OKPYIJIEHUS W TIEPEIOJTHEHN ST
mpu magbHedimei obpadorke. Ilocie mpumenenus 3TON DYHKIMA MUHAMAJIBLHOE 3HAYEHHE TOUEK
n300pakeHus craHoBuTCs paBHO -16384, makcumasnbaoe +16383. Kosdbdurnmentsr ais npeobpazo-
BAaHUS IEJIbIX 3HAYEHUN B PEAJIbHBIE BEJUIUHBI YTOUHSIIOTCS COOTBETCTBYIONUM OOPa30M.
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3.6.5 VYcpeameHue

VepenHenne BHIIOMHACTCS KOMAHIO0H Average miii HayKaTHeM KHOIKH = Ha AHETH HHCTPYMeH-
ToB. Pasmep MaTpHIbI yCPEIHEHHS MOMKET OBITh YCTAHOBJICH B HOSAB/IAIOIIEMCA IPU BBI30BE MEHIO
napamMerpoB (MOXKHO BbOparb Marpuibl 3xX3, 5X5 u 1.1.).

3.6.6 VYBeaumueHHe PEe3KOCTH

VBenuuenue pe3KoCTH OCYIIECTBISETCA KOMAHION Y BeIUYUTh pe3kocTh (Sharpen) wau ¢ momo-
B0 KHONKH i. Ilpn YBEJIMYEHUN PE3KOCTH TOIIEPKUBAIOTCS PABIUUNST MEXKJY IBETAMY CMEK-
HBIX TUKCEJIOB W BBIJIEISAIOTCS HE3aMETHBIE JeTaJn. B sipe pe3KoCTH MEeHTPAIbHbBIN KOI(h UIHEHT
6osibiiie 1, & OKPY?KeH OH OTPHUIATEIbHBIMA JHUCJIaMu. TakuMm 00pa30M yBeIWYUBAETCS JIIOOOH Cy-
IMECTBY IO KOHTPACT MEXK/IY IIBETOM IHUKCesa M IBeTaMu ero coceneit.Ilpm obpaboTke KaxKmoro
[IAKCeJIa B n300pazkeHnu UCIOJIb3yeTcs sapo pe3kocTu pasmepom 3x3. Kpacuas, 3esenas u cunss
IIBETOBBIE COCTABJISAIONINE 00pabATHIBAIOTCS OTIEILHO W TO3¥Ke O0hEeIWHSIOTCS, ITOOBI ChOpMUpPO-
BaTh 24-6uTHOE 3Hadenue 1Bera. OTpUIaATEILHBIE BECA BOKPYT IEHTPA SAPa YBEIUINBAIOT KOHTPACT
MEXKTy IEHTPAJIHHBIM TAKCEJIOM U cocensivu. Konednoe m300parkenue 00jiee 9eTKOe IeM OPUTHHAJ.
[Iporecc yBesmuyeHnsi Pe3KOCTHU IOBBIMIAET CYIECTBYIONUI KOHTPACT MEXK Iy muKcemamu. 1lpu mo-
BTOPHO# 06pabOTKE N300parKeHMsI IeTKOCTh MOXKET YBEJIUIUThCA ere Oosbie. B mannoit Gyukmmm
HCIIOJIb3YyeTCsd MATPUILA 3X3 BUIA!

~1/8 —1/8 —1/8
A=|-1/8 16/8 —1/8
~1/8 —1/8 -1/8

3.6.7 TpaHcrmoHuUpOBaHHE M300parKeHIE

B caydgae, eciu Bor cHuMasnin n300paXkeHusi OJHOIO y9acTKa MOBEPXHOCTHA B JABYX PA3IUIHBIX
nanpasienuax (1o X u mo Y), To coBMecTuTh BbI MX CMOXKETE TOJIBKO € IOMOLIBIO 3€PKAJIBHOIO

: S
orobpazkenus. Komanza Tpancnonuposars uzobpaxkenue (Flip) (kuonka B ) BbimosHsier 3epkajib-
HOEe OTOOpazkeHne KaAPTUHKH OTHOCHTETbHO Och X=Y.

3.6.8 PuabTtp Bunuepa

Hannasg QyHKIug IpegHa3HaAuYeHa /I YHAYTOXKEeHUA [100aBOYHOIO MIyMa, CyIIeCTBYIOIIEro Ha
M300parKeHnu, € MOMOINbIO MeTona GpuabTpannn BrurnHepa ¢ MacKoi# mpon3BoIbHOTO pa3dmMepa. s
BbI30Ba GyHKIMHU Bhi3oBeTe KoMauay Pusbrp Bunnepa (Wiener filter) wiu naxkmure KHONKY i na
TTaHeJ W yIIpaBJIeHAS.

3.6.9 Meagnanunaa puabTpanusd

Ora onepaiys BoioaHdgerca Komannoit Meauannbiii uibrp (Median) wiu ¢ moMOIIbIO KHOIKY
EE B kadecTBe MACKH MOXKeT BBICTYHATDH KBAIPAT MPOU3BOIBHOMN MIHPHHEL.

3.6.10 Menuannasa duaprpanua mackoit X

A

Ora onepaiusa BoinosHAeTCS KoMauaoi Memuana X (Median X) wiu ¢ momompio kHonku 2%, B
Ka4ueCcTBe MACKM HCIOJIb3yeTCs KOH(MUTypaIusd BUIa & Pa3sMepoM 3x 3.
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3.6.11 Meaunannaga duaprpanng mackoii Kpecrt

Ora onepanus BhimoaHAeTCA KoManaoii Menuanubiit dbunsrp Kpecr (Median Cross) wim ¢ no-
=]
MOIIIBIO KHOTIKU #5%. B KauecTBe MaCKu UCHOJb3yeTcss KOH(MUTypanus Buaa ¢ pa3zmepoM 3x 3.

3.6.12 Brigesenue 3epeH

i
Boizesienne 3eper OCyIIeCTBISETCs ¢ MOMOIIbI0 KOMaH bl BhiaeuTh 3epHa (KHOMKa ) Jannas
dbyuKuus npuMeHsieTcs i ONpeIesIeH s IPAHULL MKy BBICTYIAIONMMU 00beKTaMU (4aCTUIAMHY).
[MosepxHOCTH Jy4ilie TpUMEHATH cocTosnyto u3 "3epen" (puc. 3.14).

002

Puc. 3.14. Boiaenenue 3epes.

ITpu npuMeneruu 310l (PYHKINU BBIXOIUT OKHO HAacTpoek (puc.3.15)

Separate grains X
Mopor

.

HpanAte rpaHKyHBlE 0ONacTK

£

yrdoBali pHnETp | Mir

Maone
Median

Puc. 3.15. OkHO HACTPOUKYU IIPU BBIIEIEHUNA 3EPEH.
B 3TOM OKHE HACTPOEK 331a€TCsT TOPOT IJIs1 TIOPOTOBOH (DUIBTPAINN, 3HAYEHHE TITYMOBOTO (DUTh-
Tpa, TIe:
1. None — ybupaer 1ymoBoit puibTp;
2. Median — meauanHas (puabTpalns, T.e. 6epeTcs cpeaHee 3SHAYEHNE;
3. Min — Gepercss MUHAMAJIbHOE 3HAYEHUE.

[Tocse dpunprpanum ocraioTcs YepHbIEe 00JIACTH, KOTOPHIE YMEHBIMAIOTCS C KaXK/IbIX CTOPOH
OTHOCHTEJIHHO OObEKTa, 0 TeX TOpP, MOKA OHU HE YMEHBIIAThCs /10 1-r0 MHUKCesia, T.e. He CTaHyT
rpanunei oobekTa.
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3.6.13 Bpigeaenue rpaHmii

Jannast PyHKIMS OCYIIECTBISIETCS C IIOMOIIBI0 KOMaHIbl BbLIEIUTh IPaHUIbl 1K KHOIKH ™
Oyukuus NpejHa3HAYEHA /IS BblIeJeHus rpanul, 00bekToB MerogoM Kannu (cum. puc. edgedet).
QyHKUMS HOAXOMUT st N300pazKeHuil ¢ KPyIHbIMU OObEKTaMK, UMEIOLIIUMU YeTKUE IPAHUIIbI.

anoscope.001[Nanosc... E“ @

1000 nm

Puc. 3.16. Boiuenenue rpanmr (C1eBa - 10 BbIIOJIHEHU, CIIPABA - IOC/IE BBIIIOJIHEHNA).

IIpu BBI3OBE (DYHKIMM TTOSIBISETCSI OKHO [APAMETPOB, B KOTOPOM HEODXOIUMO HACTPOUTH
BEJIMYMHY IOPOTrOBOI'O 3HAYEHHS W YPOBEHb MIyMa B J0IAX OT 1.

3.6.14 Ilosopot

I10BOPOT H306pazKeHust OCymecTBIseTcs: KoMan ol 1losopor (kuonka B). IIpu 310M BHIXOIUT
okHO (puc. 3.17) B KOTOPOM MOYKHO BBIOPATD:

1. 90 clocwise — moBopoT Ha 90 rpaIyCcoOB MO YACOBOI CTPEIKE;
2. 90 cownterclocwise — moBopot u3obpaxkeuusi #Ha 90 rpayCcoB MPOTUB YACOBOU CTPEJIKM;

3. on angel — noBopoT M300pakeHNs HA 3aJAHHBII 0JIH30BATEIEM YTOJ.

MNapaMeTpbl @

Tun noeopora 90 clockwise b

90 clockwize
90 cownterclockwize
an angle

[ ]2 ][ Eancel]

Puc. 3.17. IloBopoT m3006paxemHus.

Ecnu nzobpaskerue nMesio npsaMOyroJbHBIN B, €r0 Pa3Mepbl M3MEHSATCS COOTBETCTBYIOIIUM
00pazoM.



I'maBa 3. Ob6paborka m306paskeHmit 59

3.6.15 BpipaBHuUBaHUE

Bo3MOXKHO BLIUMTAHUE JBYX THUIOB MOBEPXHOCTEH — MOBEPXHOCTHU TIEPBOTO MOPSAKA, (IIJIOCKOCTH ),
¥ MOBEPXHOCTU BTOPOTO MOpAAKa. BhIpaBHUBaHME OCYIECTBISAETCA MO KOMaH e BripaBHuBanme
(Fitting) B mento Mathematics wiu npu HaskaTuu HA KHOIKY .-:d, KOTOpas HAXO/IUThCA Ha TTaHeIn
WHCTPYMEHTOB.

Parameters

TN NOBEEKHOCT M MHEMHaa w

DBpaBoTra NOA-M30BREKERIA Mg sk MeHaMy v
528 |

WOANATb NOCTOAHHYKD COCTSENAOLL..
[ Ok, ] ’ Cancel ]

Puc. 3.18. OkHO mapameTpos.

[Ipu BblIO/IHEHUH STON KOMAH/IbI IIOABIIAETCH OKHO napamerpos (puc. 3.18), B KOTOPOM MOXKHO
yKa3aTh TUT BLIYATAEMOI TOBepXHOCTH: Linear — /1jif TOBEPXHOCTHU TIEPBOrO MOPsiiKa, (TIIIOCKOCTH )
uim Paraboloic — gy moBepxHOCTH BTOPOro mopsiaka. Tak »Ke BO3MOXKHO BbIOpATH 00pabOTKY
TTOAN300paAYKEHMIA:

1. Pa3menbHO — JJIst KasKI0TO MOAN300PAYKEHNS BHICYNTHIBACTCS CPEIHSAS TOBEPXHOCTH
METOIOM HAMMEHBITINX KBAJAPATOB MO OTIEILHOCTH,

2. Ilo AKTUBHOMY — PACCUHUTBIBACTCA IJId aKTUBHOTO HOﬂI/IBO6p&}K€HI/IH, a BBIYUTAETCA U3 BCEX,

3. Tlo BceM — pacCUMTHIBAIOTCS CPEIHHE MIOBEPXHOCTH 10 BCEM MOAM300PAKEHUAM ¥
YCPEIHAIOTCS.

Ecnu nanporus "YaansaTh MOCTOSHHYIO COCTABJSIONIYIO" CTOUT raJiouka TO yOUpaeTcs: HyJIeBoe
CMeITIEHTE.

3.6.16 Coaaiin

[Tporpamma PemtoCkan OHnaiitH MOXKET CTPOUTH OUIMHEHHbIE KyOndecKue CIIaifHbl 115
ITOBEPXHOCTEH U MPOU3BOJAUTD BBHIUUTAHNE CILTAMHOB U3 MOBEpXHOCTEH. UTOOBI BBIYECTH CILTANH H3
LOBEPXHOCTH WJIM ee 4acTH, Bbibepure Komanay Boipasuusanue ciuiaitnom (BSpline fitting).

15t MOCTpOeHUsT CTIafiHA TOBEPXHOCTH PA30MBAETCS HA MPSIMOYTOJIBHUKH, CTOPOHBI KOTOPBIX
YKa3bIBAIOTCSA B IUAJOTOBOM OKHE, TIOSBJISIIOIIEMCS TIPU BBI30BE KOMAHIbI. JIJIsT KayKI0r0
MPSMOYTOJIbHUKA, MINETCs CPEIHEE 3HAYEHUE BHICOTHI TOBEPXHOCTH U CIJIAWH CTPOUTCS TIO
[IEHTPATBHBIM TOYKAM TPAMOYTOIbHUKOB, T/€ 3HAYEHUSIMA IO OCHA Z CIYUTAIOTCSH BBIYUCIIEHHBIE
Cpe/HIe BBICOTHI.

B gmanoroBom okHe TakKe MOKHO BBIOPAThb 00JIACTH, IO KOTOPOH OYyAeT BBITUCISATHCS CILIANH.
st mosist O6paboTKa MOA-n300paskeHni MOYKET OBITH BHIOPAHO 3HAYECHUE:

1. Separate — B 3TOM cJIy4ae Jjisd KaxXKJI0r0 MOAN300PaYKEeHNsT B OTAEJIbHOCTH BHICIUTHIBAETCS
CpeHsis TTOBEPXHOCTh METOIOM HAWMEHBIITUX KB IPaTOB ;

2. Use Active — B 3TOM cjiydae pacyer CpejHeil MOBEPXHOCTH BEJETCs JJIs aKTHBHOTO
TOAN300parKeHMsI, KOTOpasl 3aT€M BLIYUTAETCS U3 BCEX.
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3.6.17 CraakuBaHue yJ4acTKa MOBEPXHOCTH

CriakuBanue y4acTka MOBEPXHOCTH OCYIIECTBIseTca KoManaoi Criaaauts yaactok (Smooth
Region) (KHOHKasﬁ ). Heo6x0oamMo BBIIEIUTH MPSIMOYTOJIBHBIN yUACTOK C KAKAM-TO MEPUMETPOM,
B KOTOPOM MPUCYTCTBYIOT HEHYKHbIE BLICTYIbI. Ha 9TOT mepuMerp, Kak Obl, HATATUBAETCS
IJIeHKa, yOupast BCe BBICTYIIBI HA BbIIEJIEHHOM ydacrke (puc. 3.19).

nrm

0.6

03

0 0z 0.4 0.6 0.8 1 12 pm 0 0.2 0.4 0.6 (R] 1 1.2 prm

Puc. 3.19. CrnaxuBanue y4acTKa ITOBEPXHOCTH.

®opwmyita, KOTOPOil ONMUCHIBAETCS 3T, OMEPaIusi, UMeeT BU/I:
P, %
p=0 r

P
Zp:O

B

Z(£U7y) =

‘Uﬁml =

L€ T — PACCTOAHEE OT TOYKU € KOOPAUHATOH (X,y) O KaxKIOH TOUKU HEPUMETPA, Zp — BBICOTA.

3.6.18 VYcpenHeHue 10 CTPOKaM

ITonpobroe ommcanue 31oit HyHKIUU TAHO B IEPBOI 9aCTU PYKOBOJCTBA. YCPEIHEHUE IO CTPOKAM

MOzKeT ObITh BBILIOJIHEHO 110 BceMy uzobpazkenuio (Mento Mathematics/ Ycepennenue 1o crpokam

(Adjust Scan)/ Bce uzobpazkenme(Whole Image) nnn kuonka &) wiu mo obnacru, ne

BKJIIO4atoneil Boraenennyio (mento Mathematics/ Yepeauenue o crpokam (Adjust Scan)/

Uckmrouas spibpannoe(Excluding Selection) mimu knonka ) |

3.6.19 MHMcmupaBiieHue MCKaXKeHUi

®yukuus ucnpasienus uckaxkenuii (Dewarp) (kuomka ﬁ) IpesHA3HAYEHA I/ KOPPEKTHPOBKH
M300paKeHNsT UCXOA U3 HHMOPMAIHH O KAJTHOPOBKE.

[Ipu BbIZOBE (PYHKLIMH LOABJIAETCS OKHO C IIapaMerpaMu, B KOTOPOM HEOOXOAMMO 3aJaTh MM
daiina ¢ koadduimentamn, onuchbiBaommnMu rucrepesnc. Cosnanne daiina ¢ KoddpuimenTamn
onmcano B paszaene 3.7.8. @aitn JOMKEeH comeprKaTh JAaHHBIE IJIA KaXKI0W W3 oceil n300paskeHusi, B
mpocreitiiem ciaydae aisr Oyger uMersb ABa paszena: x-calibration u y-calibration-slow.
CrapgapTHas IOCIeA0BATEbHOCTD JAeHCTBUI BHITJIAIUT CAELYIOMKUM 00pa3oM:
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1. Ilonyuaror n3obparkeHne KaTHOPOBOTHON PEIIETKH, IEPUOANIECKHE CTPYKTYPBI JIydIire
BBIPOBHSATH BJIOJIb OCEHl CKAHUPOBAHUS, CKOPOCTH CKAHUPOBAHMS JIOJKHA, COOTBETCTBOBATH
CKOPOCTH MPU KOTOPOi OBLIN TIOJIYI€HBI W300PAXKEHUS.

2. CrposiTcd nBe KaJInOPOBOYHBIE KPUBBIE HA W300PAYKEHWUN DEIIETKHU, C N3BECTHBIMA
paccTosiHusgMEu MexK1y y3iamu KpuBbix (puc. 3.42). Ilo kaxo0ii u3 kpuBbix coznaercs daitn
kaubposku. Ilpu 3anucu daiima MOKHO yKa3bIBaTh OIHO M TO ke mMs (aiina maa oboux
KPUBBIX — JaHHbIE Oy/lyT COXPAHEHbI B HYy?KHYIO CEKIUIO, B 3aBUCUMOCTUA OT OPUEHTAIUU
KPUBOH.

MapameTpbl E3

Partn KOAIMUMEHT OB ||D:'\,spm filesivasinskyical |
BrICTpOE CkaHMpOBaHME No X

[ Ok ][ Cancel ]

Puc. 3.20. Hacrpoiika mapamMeTpoB i1l NCIPABICHNS NCKAKEHUI.

3. Coxpanennblit (aitn ycranapiuBaercs B kadecrse daityia Ko uimenTos B okue
napamerpos (puc. 3.20).

4000,
4000,

3000,
3000

2000
2000,

1000 1000.

a 3000

File: Cu2R_01 632 daP File: Cu2R_01 632 daP
Image data: Comverted Text, Photo Image data: Comverted Text, Photo

(a) (b)

3000 6000 9000 12000 15000

Puc. 3.21. Ycrpanenune uckakeHwii.

4. BBIMONHAECTCS KOPPEKTHPOBKA NCKAYKEHWI HA WHTEPECYIOIAX N300PaKEeHUIX KOMAHION
Ucnpasnenne nckaxkennii (Dewarp) (puc. 3.21).
3.6.20 Jluneiinbie pUIBTPHI

B nporpammve ®@emtoCkan OHnaiiH peanu3oBaHbl TpU (DUIBTPA U3 KIACCA JTUHEHHBIX:
rpaauentHbiit, buasTp Jlamnaca u duasrp laycca.
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I'pagmeHT

B ob6miem Bue mpousBogHas mo ocu x (0CH y) Jis AUCKPETHOH (byHKIMH MPEJICTABUMA B BUIE
hy @ S (hy ® S), rme ® obo3HadaeT CBEPTKY ABYX DYHKIWH, h, u h, — HEKOTOPBIE TUCKPETHBIE
dbyukuuu (marpurp), S — auddepennupyemas GyHKIMsA. 3HAsT TPOU3BOIHBIE TOBEPXHOCTHU 110
JIBYM OCSIM, HETPYIHO HAWTH MOJY/Tb TPAJAMEHTA KaK KOPEHb U3 CyMMbI KBajipaToB. B mporpamme
JIOCTYIIHBI TPYU BAPUAHTA BBIYUCJIEHUs IpajuenTa: pa3noctb, [Ipesur u Cobesib, BoIOpATH OfKMH U3
KOTOPBIX MOYXKHO B JUAJIOTOBOM OKHE, TIOSIBJISIOIIEMCS TTPU BHI30BE KOMAHIBI. DTU BAPUAHTHI
Pa3INIalOTCa MaTpUIamMu h, n hy. B Tabmmie 3.3 npuBeneHbI NCTOIB3yeMble MATPHIEL. B
JIMAJIOTOBOM OKHE TaK¥Ke MOXKHO BBIOpPATH CIOCOO BBIYUC/ICHUST KOMOWHAIIMY MEYK/Iy BeJUIHHAMHU,
BBIYUC/IAEMBIME IO JBYM OCSIM. 9TO MOTYT OBITH: TOPU3OHTAIBHAS WU BEPTUKATbHAS MTPOEKITHS,
[IPOEKIHUS HA BEKTOP, JINOO aMILTUTYIA.

Ry hy

00 0 0 1 0
Paznocts 1 0 -1 0 0 0

00 0 0 -1 0

1 0 -1 1 1 1
Tpesut il 10 —1 sl 0 0 o0

10 -1 -1 -1 -1

1 0 -1 1 2 1
Cobeib i1 20 -2 il 0 0 o0

1 0 -1 -1 -2 -1

Tabauma 3.3. Marpuiibl, HCIIOIb3yeMble IIPU BBIMUCICHUY [T€PBBIX ITPOU3BOIHBIX

Jlamiac

@uybrp Laplace soraucisger jamnacuan ciemyiomum obpasom: Laplace(S) = h ® S, rue

0 1 0
h=|1 -4 1
0 1 0

Taycc

Quprp laycca ucmosnb3yer cienyonyo MaATPUILY i BbIYUCIEHUS] CBEPTKU:

1/16 2/16 1/16
2/16 4/16 2/16
1/16 2/16 1/16

h

3.6.21 Mopdoaornueckue puabTpbI

Bce mopdostornyeckue puibrpbl OCHOBaHBI Ha, IBYX onepanusx — dilation u erosion . Ouu
onpenendaoTcesa caeaymum odopasoM. Ilycrs y HAC ecTh Ba MPOU3BOJIBHBIX HAOOPA TOYEK B
JIMCKpEeTHOM aByMepHOM mpocrpanctee: {(m,n)} u {(p,q)}. Ha sTux naGopax onpemennm
dbyukuuun A(m,n) u B(m,n) — Gyaem Has3bBaTh ux obbekramu A u B. Tenepb onpepeaum
onepauio dilation (pacuupenue):
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QuibTp Onucanne

Smooth Smooth(S, F) = Close(Open(S, F),F) = E(D(D(E(S,F),F),F),F)

Contrast Contrast(m,n) = Wc(é‘(m, n)—E(m,n)) — 34ecb NP BHIYACICHAN
dilation u erosion MPUMEHSIETCS CTPYKTYPHBIi demeHT F'.

Min B kauecTBe 3HavUeHUd TOYKM OEpETCS MUHUMAJBHOE W3 3HAYEHUN CaMO TOU-
K{A W BOCHMH MPUJIEraionmx. B TepMuHax MOPGOIOTHIECKUX OMEPAInil — ITO
onepanys erosion co CTPYKTYPHBIM JIEMEHTOM 3 X 3, IJe Bce 3HAYEHUs PABHBI
HYJIIO.

Max B kauecTBe 3HaUeHust TOUYKM Oepercss MAKCHUMAJIbHOE M3 3HAYEHHI caMOil TO4-
KA ¥ BOCHMH IMPUJIETalonmX. B TepMuHax MOPGOIOrHIeCKUX OMEPAnii — ITO
oneparnus dilation cO CTPYKTYPHBIM 3JIEMEHTOM 3 X 3, I/le BCE 3HAYEHUs] PABHDI
HYJTIO.

Dilate Omnepanust dilation co cTpyKTYpHBIM d7eMeHTOM F.

Erode Omneparnust erosion co CTPyKTYPHBIM 3jieMeHTOM F.

Open Open = D(E(S,F), F)

Close Close = E(D(S,F), F)

Gradient Gradient = £(D(S,F) — E(S,F))

Laplace Laplace = 3[(D(S,F) — S) — (S — E(S,F))] = 3[D(5,F) + E(S,F) —2- 5]

Tabnuma 3.4. Cranmaprabie Mopdosornyaeckue puabTpsl, peaau3oBannbie B mporpamme PemtoCkan OHnaiiH

D(A,B)(r,s) = (J{I;?é(B(A(r —j,s—k)+ B(j,k))

Omnepanus erosion (pa3beqaHnue) BHINISIUT TaK:

E(A,B)(r,s) = min (A(r+j,s+k)— B(j,k))

(4,k)eB

B npuBeneHHBIX BhIpaXKeHUsX A MpUHATO HA3BIBATH W300paskeHueM, a B — CTPYKTYpPHBIM
snementoMm. B peanuszoBannbix B mporpammve ®emtoCkan Onnaiin MOPQOIOrHIecKux omepanusx
POJib n300pazkeHust Urpaer noBepxHocTb (Oynem oboznadars ee S), a Pposb CTPYKTYPHOIO
3JIEMEHTa — dYallle BCero 00beKkT F', mpuBeIeHHbIN HUXKE.

F =

o = O

1
3
1

o = O

3aecoh 3Hadenue 3 coorBercrsyer koopauuare (0,0).

Crangaprabie Mopdosornueckue GpuabTphl, umeromuecs B mporpamMmve ®emroCkan Ounaliv, u ux
OMWCaHUs, IPUBEIEHBI B TadauIe. 3.4.

Kpowme 06braubx MOpdoI0rudeckux huIbTPOB, B MPOrpaMMe eCTh (DUIHTPHI, CIENnaIbHO
MPYIYyMAHHBIE JI7IsI CKAHHPYIOMEH 30H10B0OM MuUKpocKomnuu. [loapobHo o pabore atux GUILTPOB
HanucaHo B crarbax J.S.Villarrubia, Surface Science 321 (1994) 287-300 u J.S.Villarrubia, J. Res.
Natl. Inst. Stand. Technol. 102 (1997) 425.

[Tpu 3amycke komanapr Non-distorting tip mpom3BoaUTCS pacyeT MAKCUMAJIBHO TYIOH (hOPMbI
UTJIbI, KOTOPAs MU CKAHUPOBAHWU HE BHOCUJIA UCKAYKEHWH B TIOJIyY€HHOE U300pakenue (ujiu
BbIOpaHHYIO 9acTb u3obpaxkenus). JIpyrumu ciosamu Bbl cauraere, 4ro ganHoe n300pakeHue —
TOYHAs KOIMHUS [MOBEPXHOCTH U WINETE TAKYIO WLy, KOTOPAsk MOLJIa O0ECIIeYnTh TAKOe YIATHOE

CKaHUPOBAHUE.
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Q@unprp Blind tip estimation Toxke BBIUHCIAET MAKCHMAJIBHO TYIYIO (POPMY UIJIBI, C MTOMOIIBIO
KOTOPOI#i MOLJIO ObIThb 110s1y4eH0 u306paxkenue (uiu yacrb u3obpaxkenus). Ho reneps orcyrcrsyer
TPeOOBAHNE HEMCKAYKEHHOCTH MOBEPXHOCTU. B maHHOM cirydyae Ha (GOpMy UIJIBI IefCTByeT
OorpaHuveHue aApyroro poaa. [IoHaTHO, 9TO ecyin MPOU3BOAUTCS CKAHUPOBAHME UTJIONH C HEKOTOPBIM
PauycoOM KPUBHU3HBI, TO Ha W300PAXKEHUN HE MOSIBATCS BBIMYKJIbIe 00bEKTHI ¢ OOJIbITEH
kpuBu3HOil. TakuM 06PA30M BBIMYKJIOCTH HA TOBEPXHOCTH OMPAHUIUBAIOT (POPMY WIJIBI.

[Ipu 3amycke ¢puabrpa Blind tip estimation mosBisiercss OKOIIKO ¢ HHAXKATOPOM mporpecca. B
xoze paboThl (BUIHTPA TPOU3BOISITCS UTEPAINN, W OXKUIAETCS, UTO PE3YIbTAT CJIEAY et
urepanuu OyIeT OTJIMYaThCs OT Mpeabiayieil. Ecan B pe3ysibrare ouepeaHol NTepai HUKAKUX
u3MeHeHuil B (popMe UIJIbl HE MPOU30III0, pabora GuIbTpa 3aBepiiaercs. Bel MoxkeTe 3aBepIIUThH
pabory GunIbTpa u He JOXKHUIASCH MOKA OH CAeaer 3To caM — Jjist aroro naxkmure Cansel B
OKOITIKe 3ammyIeHHoro ¢puabrpa. Ilpu sTom pesyabrarom paboTsl GuAbTpa OyaeT pe3yIbTaT
urepanuii, KOropyio OH BBIIOIHs pu HaxkaTuu Kaonku Cansel.

ITo komanme Continue blind tip estimation... mosiBIsieTCS OKHO CO CITUCKOM BCEX OTKPBITHIX B
porpaMMe M300parkeHnii moBepxHoCTell. Boibepure TO OKHO, T/1€ YK€ HAXOAUTCSA OIMEHKA (hOPMBbI
ursbl u Haskmure Select. Ajaropurm garaoro puibrpa TOT XKe, uro u 'y ¢uiabrpa Blind tip
estimation, ¢ ToO# TOMBKO pasHHUIEH YTO HyIE€BOH UTepalnei OyaerT He IJIOCKOCTh, & BhIOpAHHAS
OIIEHKA.

ITo xomamume Erode tip... mOsSIBIsSIETCST OKHO, B KOTOPOM HY3KHO M3 BCEX OTKPBITHIX B TPOrPAMMe
n300pazkeHuii BLIOpATh OmeHKy (bopmbl ursbl. Padora duabrpa 3aKII0YAETCS B BBITOJIHEHUN
OTIEpAIUH €r0Sion HAJ, TAHHBIM W300PAXKEHUEM C BHIOPAHHON WIJIOW B KAYECTBE CTPYKTYPHOrO
SJIeMEHTA.

3.6.22 Koppendanuu MexX1y n300parKeHnaMu

CyuiecTByeT HECKOJIBKO CIIOCODOB OIPE/Ie/IeHUs] CTEIIeHA COOTBETCTBUS MEXKLY JIBYMS
n3o6paxennsivu. OnnH U3 HUX — TTOCTPOEHNE KOPPeasuunonHoil dyukuun Ry, (r, ¢) mast
M300pasKeHNsT U IITA0I0HA:

tpR—1tpC—1

tpR tpC
thrc Z Z (7’+r7p73j+cfp7)v

rae z(r,c), t(i,j) — 3HAYEHWs] AHATN3UDPYEMBIX (DYHKIWMI, HAMPUMED BBICOTHI, B TOYKAX (7, ¢)
u3obpaxkenns u (i, j) mabiona, tpR n tpC — mupwura n qymHa mabioHa. Yem Gosblee 3HAYEHNE
MPUHUMAET KOPPEJAIUOHHAs QYHKIMS B TOYKE, TEM MOJIHEe BOJIU3M Hee COBIAIAeT N300paskeHune
¢ MIAOJIOHOM.

B nporpamme ®@emtoCkan OHNaiiH BLIYKCIIETCS HOPMATH30BAHHAST KOPPEIAIMOHHAS (DY HKIIHS

Ptz (T, €):
Ry (r,c)

\ Raw(r,0) - R (152, 2

e R, n Ry ABISIOTCS aBTOKOPPEISAIUOHHBIMY (DYHKIUAMEA U300PaKeHus U MabIoHa
COOTBETCTBEHHO:

Ptx (Ta C) =

9

pr 1 pr— 1

r4 +H=— c+ —=—
2/. .
wa(’r, C) = E § T (27.]) ’
i=r— pr 1j:c pr—l
tpR—1tpC—1

tpR tpC o
Rtt(T:T): Z Z t2(i,4)
=0 j=0
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[Ipu BBIYKCIEHUAX KOPPEAIIIHOHHON (DYHKIINK 3HAYEHUS X U ¢ B TOUYKAX, BBIXOISAIINX 33 TPEIeIbI
n300pazkeHns U IMIabI0HA, IPUPABHUBAIOTCS HYJIIO.

YT06hI cCpaBHUTH [Ba n300parkenms, BricepuTe Komanxy Correlation/ Cross-correlation, mpu sTom
OKHO OJHOTO M3 M300parKeHuil JOMKHO OBITH AKTUBHBIM. V3 TPeII0XKEHHOTO MPOrPaMMOil CIIHCKA
BbIbepuTe mabsion (Bropoe uzobpazkenue). Koppessanuonnas pyHKImsa OyJeT IOCTPOEHA B HOBOM
OKHE, pa3Mepbl MATPHUIIBI CO 3HAYEHUAMN (PYHKIUNA OYAyT COBIALATEH C Pa3MepaMu MATPHUIIHI,
331101l IepBoe n300parKeHue.

JIJ11 yCTAHOBJIEHUS KOPPEJSANNi B TIpeJeaX OQHOTO M300payKEHUs BLIOEPUTE KOMAHIY
Correlation/ Self-correlation. B sTom ciaydae mabion coBmagaer ¢ n300parKeHneM.

3.6.23 Amnajau3s 1MepoxoBaTOCTU MOBEPXHOCTU

ITo komane Roughness Bbruucisiercs Habop mapaMeTrpoB, XapaKTEPU3YIOIIHUX MIEPOXOBATOCTD
ITOBEPXHOCTH B BBIAEIEHHOM YUaCTKe MOBEPXHOCTH, UK BO BeeM m3obparkenuu. [TogpobmHo 06 sTmx
mapamerpax pacckazano B npuioxkennu F. [Ipu Bbr3oBe (DyHKIMU MOSIBIISETCs AUATIOTOBOE OKHO
(cM. puc. 3.22), B KOTOPOM MOIYT ObITh HACTPOEHBL HEKOTOPbIE OLLUK JJisi JA/IbHEHIIero aHaiu3a.

Parameters

Hicno cedeHki

Mpofen mMemay cedeHka.. |

JmameTp cedeHs
% O0anATh HaKNoH

BriGop wrna

“ron

Puc. 3.22. OxHO HACTPOUKYN MapaMeTPOB AHAJIN3A IIEPOXOBATOCTH

3.6.24 IloporoBas dpuabTpanus

C momormesio komauasl Threshold Bei3biBaeTcs okoIko, mokazanuoe Ha puc. 3.23. B atom okorike
Bbl Moxkere 3a1aTh OPOroBbIi YPOBEHb (B J0JIsIX OT MAKCMMAJIbHO BHICOTHI U300pazKeHus), U
peobpPA30BATH YACTH IOBEPXHOCTH, OKA3ABIIKECS BbIIIE U HUXKE Hero. Kciu HAPOTHB 1T0JIst
VCTaHOBUTH BBIIE CTOUT TAJIOYKA, TO 3HAYEHUIO BHICOTHI BO BCEX TOUYKAX, TI€ OHO MPEBBIIIAIIO
3HAYEHNE TOPOTOBOTO YPOBHS, OYIeT MPUCBOEHO 3HAYEHNE, PABHOE MAKCHMAJbHON BHICOTE HA,
MMOBEPXHOCTH, JINOO BBHICOTE TIOPOrOBOTO YPOBHSI, B 3aBUCHMOCTU OT BHIOPAHHOTO. AHAJIOMUIHO,
€CJIU TAaJI0YKA CTOUT HAMPOTHB MOJs YCTAHOBUTD HUXKE.

Noporosan dunbTpauWa

Ypoeets  ———————— —— (075781 =
Yoraomme sows .
) Matcesryr ¥
HETAHOBHTE HUke ir2
el YposeHs -
T

Puc. 3.23. OxHo BBIOOpA ITOPOTOBOTO YPOBHS
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3.6.25 BpeicoTa nmo nuHTepdEPEHIINOHHON KapTUHE

Jannast GyHKIUS TPETHAZHAYEHA JIsT W3MEPEHUsT KPYTU3HBI POCTOBOTO XOJIMUKA, HA TIOBEPXHOCTH
KpucTaJIa mo uaTepdepennmontoil kaprune (kuonka, &F).

g Hagaja HEOOXOAMMO BHIOPATH OTPE30K WJIM OTPE3KH, HAKJIOH KOTOPBIX OyIeT HAXOIUTHCS
nagnee. g aroro Moxer 6bITh UCHOIB30BAH pexkuM Kypcopa Section miu Distance (o pabore c
PeKMMaMU KypCcopa MOJHO y3HATh B pasueie 3.5).

Snapshot_061120_000.bm. .. R|

R T T

a0

410 |

i ;
TR Y

o bl FI .’}u-l-- LAkl

1] GO 120 180 240

File: Snapshot_061120_000.bmp
made data: Bitmap

Puc. 3.24. Boimenenne orpeska Ha WHTEP(MEPEHITNOHHON KapTUHE.

Barem B Merio Mathematics reobxomumo Bb3BaTh dyHKINI BhicoTa 10 mHTEpdEPEHITNOHHOM
kaprune (Mathematics/Height from interference figure). IIpu Bbr3oBe DyHKIMH TOSBUTCS MEHIO C
napamerpamu (puc. 3.25), B KOTOPOM 33/JIaeTCsl JIJIMHA BOJIHbI [A/IAI0IIEro IIOTOKA U OPOT,
33/IAI0MMUI MUHUMAJIbHYIO BEJIMYUHY AMILIATY/IbI, KOTOPas €Ile BO3MOXKHA JIJIsi OJHOIO MEPUOLA.
3HadeHne mMopora 3aJA€TCsS B MPOIEHTAX OT MAKCUMAJIHLHOW AMIIIUTY/IHI.

Parameters

A nuHa E0AHBL HM ||EDEI|

Mopor 408 aMAAKMTY 4B, %

[ Ok H Cancel ]

Puc. 3.25. [Tapamerps! dyHKIMN.

[IepBoHatanbHO BhrAuUCIEHUs Oy/IyT MPOU3BEJAEHDI C MapaMeTpaMu Mo ymModanuio. Eciim oHu He
COOTBETCTBYIOT JAHHOMY CJIy4Yaio, TO UX CJIEIyeT 3aMeHUThL. Pe3ybTaThl BHIBOAATCSA B BUJIE
rabuiel (puc. 3.26), B KOTOPYIO 3allUCHIBAETCS BEJIUYMHA, NaI€HNUs BbICOTHI Ha, BHIODAHHOM
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orpeske (Drop) u paccrosinue mexay konuamu orpeska (Distance). Eciu 310 BO3MOXKHO 1151
JIAHHDBIX €MHUIL M3MEPEHHUs, TO BbIYUCAACTCA YIOl HAKJIOHA KPUCTAJIA Ha BHIOPAHHOM yYaCTKe.

e
W

P snapshot_061120_000.bmp:3 [ |[C1[¢

Drop,nm Distance px
1 1989 58 44 911

Puc. 3.26. Pe3ymbraTsl BeIMUCICHMIA.

3.7 Anamus nauabix (Menio Operations)

Komanupt, cobpannbie B Mento Operations (Bce OHU JIOCTYLHbL TAKZKE 110 HAXKATUIO IIPABON KHOIIKU
MBIIIU HA U300PayKeHNH ), O3BOJISIOT TIOIyYaTh PA3HOrO PO WHMOPMAIUIO O MOBEPXHOCTH,
CKJIaIBIBATH U300parKeHusI, JeaTh n300parkeHus 0ojee HArISIHBIMHA.

3.7.1 yO6mupoBaHue m300parKeHuit

N300pazkennss TOBEPXHOCTH BCErIA MOXKHO MPOIyOMHpoBAaTh KoMaHaoi Duplicate win mHaxkaTnem
Ha KHONKY B, KOTOpas HAXOAUTCA HA TaHeJ u MHCTpyMeHTOB. Ecin Ha n30bpazkeHun BbIIETeHA
HEKOTOpas 06,1acThb, TO MPOAYyOMHMPOBaH OyIeT UMEHHO 3TOT YIaCTOK, HHAYE — BCE U300parKeHHe,

3.7.2 Ilocrpoenmne 3x-MepHBIX N300parKeHuil

Puc. 3.27. Tpexmeproe m306pazkeHue.

[Iporpamma mo3BOJISET CTPOUTH TPEXMEPHBIE H300PaKEeHUA MOBEPXHOCTH. UTOOBI CAEIATDh ITO,
BeIOepuTe KoManay Build 3D View (kHomka ). C nmosmyuuBnmMcst 3X-MepHBIM 00BEKTOM MOYKHO
IIPOU3BOJIUTH MHOXKECTBO OILEpPAIuii.
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— IMIkaner HA BCeX KOOPAMHATHBIX OCSIX MOXKHO MOKA3bIBATH, & MOXKHO yOpaTh. 3a 3TO OTBEYAET
raJiO49Ka, IIOCTaBJICHHAA WJIA HE IIOCTaBJICHHAdA HAIIPOTHUB CJIOBa OCI/I B ,Z[OHOJ'[HI/ITQJII)HI)IX
9JIEMEHTAX B OKHE HACTpoeK Parameters (puc 3.28), KOTOpOE BHI3LIBACTCH KOMAHIOM
View / Preferences... nuiau npu HazkKaTwu TpaBoil KHOMKON MBIITHA HA 3-X MEPHOM W300pAKEHUH.

Parameters E]

___Elﬁmeelf HNon. 3nereHTEl |BW1 | B || Wpwegr |4 B

Oewm M S0HHKM il
TeHs [] Cederma
MeTkn [Mognuou IFI
F.puBbIE IF

[ Ol ][ OTreHa ][Barpgsmb] [EDHpaHHTb”ETaHELEIDT]

Puc. 3.28. Oxno nacrpoek Parameters

— MOKHO MOKa3bIBATH MJIA CKPbIBATH IOCTPOEHHDBIE HA OBEPXHOCTH METKHU, KPDUBbIE,
MB3OJUHUK U cevdennsi. [ TOro 9ToObl 3TH 3JIEMEHTHI ObITHN MOKA3aHbl, B OKHE HACTPOEK
Parameters (puc 3.28) mosxkuabl 6bITh oTMedenbl Merku, Kpusbie u Ceuenus
coorBercTBeHHO. Ecnm ormeueno Tlogmucu, 10 GyayT MOKAa3aHbI MOAMUCH K MTOKA3BIBAEMbBIM
amemenTaM. Korma BbI HA OOBITHOM M300pPAKEHUN MOBEPXHOCTH, JJIsT KOTOPOrO OBLIO
[IOCTPOEHO TPEXMEPHOE, MOCTPOUIM HOBBIE JJIEMEHTbHI, ITH JIEMEHThI HE Oy 1yT
ABTOMATUYECKY OTOOPAYKEHBI HA, TPEXMEPHOM n300parkeHuu. st Toro 4rodbl OOHOBUTH
TpexMepHoe M300paskeHne, HaXKMUTe Ha Hero JIeBOil KHOMKON MBIIIH B T€UEHWEe CeKYH/IbI, a
3areM ornycrure. OOHOBJIEHNE MOXKHO TaK K€ BBINOJIHUTH HArKaTHeM KHOIIKHU

— IloBepxXHOCTH MOYKHO TIOBOPAYNBATH BOKPYT BEPTUKAJIBHOMN OCHU. IJIs 3TOTO HAKMUTE JIEBYIO
KHOIIKY MBIIIN H, y/IeP2KUBadA ee HaxKaTol, JBUTaiiTe MbIIIb BIPABO WJIU BJIEBO.

— g npubivKeHnsi U yAaJdeHus TOBEPXHOCTH YAEPXKUBasi HAYXKATON JIeBYI0 KHOIIKY MBbIIIIH,
repeMeniaiiTe Kypcop BHU3 UJIU BBEPX.

— MoxkHO u3MenuTb Macirad uzobpazxkenus no seprukanu (ocu Z). s sroro, npu HaxKarToi
KHOIIKE Z, OLSTh YK€ Hy?>KHO HAXKATb JIEBYI0 KHOIIKY MbIIIU U, HE OTIIYCKAasl €€, [IBUrATh
MBIIITb BBEPX W BHU3.

— TToBepXHOCTH MOYKHO MOBOPAYMBATH BOKPYT MOPU3OHTAIBHON OCH, JIEXKAIEH B MIOCKOCTH
skpana (och Y), ¥ BOKPYT OCH, NEPIEeHAUKYIIpHO mIockocTu skpana (och X). st aToro,
yaepxkuBast Haxkarbimu Ctrl u JIeByI0 KHOIKY MBIIIH, JBUTAATE MBIIh BEEPX-BHA3 W
BJICBO-BIIPABO.

— I306parkenre MOXKHO CABUTATH MBIIIHIO BJIEBO-BIIPABO W BBEPX-BHU3 IIPYU HAXKATON KITABHUIIIE

Shift.

— Ecin B mento View ormeueno cioso Highlighted, ro nosepxuocts okasbiBaercs OCBeNIEHHOII.
IIpm 3TOM ecTh BO3MOXKHOCTH MEHSIThH TIOJIOKEHNEe NCTOYHNKA CBETA, UTO MOYKET CHJIHHO
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CKa3aTbCsd HA HALJISITHOCTH u300parkeHus. Yaep:kuBas Haxkarbimu Shift, Ctrl u jeByio
KHOIIKY MbIiU, Bbl, 1Buras MpIuipto, Oy/iere IBAraTh U MCTOYHUK CBETA.

— B mporpamme mpemycMoTpeHa BO3MOKHOCTE HE TOJBKO YIPABJISTH MOJOKEHUEM UCTOTHIKA,
CBeTa, HO W MEHSITh ONTUYECKUE CBONCTBA mOBepxHOCTH. Be3 ucnonb3oBanms 310l
BO3MOXKHOCTH MOYKHO JIEFKO OOONTHCH, TIO9TOMY €€ OIMCaHKe OBbLIO PACIIOJIOKEHO B
npuioxkennn E.

3anuck mpoJiera HaJZ TPEXMEPHON IMOBEPXHOCTHIO

Manage Fly-views H

Angle: 351 LightFi:280 Light Theta:60,0ffset: 21913 P2
Angle:342 563 LightFi: 280, Light T heta: 60, 0ffget: 3. 350

Tranzition; |1 oE Tthmmi 10.00033.000 s

addNew | |

Modify I Diown |

Delete Save

Delete Al Load Close |

Puc. 3.29. OxHO ympaBjeHus CIleHAMH.

Myt & painy [Dspm flesvFashkavicht
Kq,uupgnou.luﬁ...lNDne VI_I

Crapr

Ok | Ormena

Puc. 3.30. OkHO 3ammucu BUIEOCIOKETA.

[TporpamMMa MO3BOIAET 3AMTOMAHATH PA3INTHBIE CIIEHBI TIPOCMOTPA TIOBEPXHOCTH W 3alTUCHIBATH
MepeMenenne KaMephbl MeXK/y CIEHAME. B pe3ysbrare mosyvaercs KpacodHbli (DUIbM, HATIISIHO
opeJcTaBagomuii GopMy HOBepXHOCTH. s co3manus (GUILMOB HCIIOMb3YETCA THAJIOT
ylpaBJieHus ClieHaMHU, BbI3biBaeMblii Komanoil menio View /Manage Fly-views (puc. 3.29). ITouecc
CO3JAHMS IPOUCXOIUT CJICLYIONIAM O0PA3OM:

1. Boibupaercs kegaeMblii paKypC TPEXMEPHOTO W300PAXKEHHS .
2. BuibpauHbIil pakypc 3anomuHaercs Haxkaruem Ha KHONKY Add New.
3. Ilyukrsr 1 1 2 HOBTOPSIOTCS, MMOKA He OyAeT 3a/aH BECh MAPIIPYT KAMEPHI.

4. Janee MOxKHO nomeHsaTh cuenbl Mectamu (KHonku Up u Down), yaanurh juiHue ClHeHb
(xnouku Delete u Delete All), u usmenurb cKOPOCTD lI€PEMEIEHNs KAMEPDL B 110J1€



I'maBa 3. Ob6paborka m306paskeHmit 70

Transition. IIpu nHaxkarun Ha kHouky Modify Tekyiue HacTpoiiku OyayT 3alcaHbl BMECTO
BBIOPAHHOM CIEHDBI B CIUCKE CIEH.

CIHmcoK CIleH MOXKHO COXPAHSATHh B TEKCTOBBIH (A ¥ CINTHIBATH U3 HErO, TAKAM 00pPa3oM
BO3MOXKHO 3arpyzKaTh paHee CO3JAaHHBIE CIIEHAPUU MPOJIETA M1 HOBBIX M300parKeHuit.

ITpu naxkaruu Ha KHONKY Play 3amyckaercs pe:kKuM MpeaBapUTEIbHOTO TPOCMOTPA C
MOHMKEHHBIM pa3pernennem. [Ipu naxkaruu #Ha KHONKY Record mosBjseTcss auaior 3ammucu
Buzeoctoxkera (puc. 3.30, B KOTOPOM MOXKHO 33JaTh UMsl 3alKChIBaeMoro (aitia, Boioparh
CIrocob KOMITPECCHH W HACTPOUTH MapaMeTphl C2KaTus n3odparkenuns. [Ipu HaxkaTtnm HaA
kHOIKy CTapr B majiore 3alucu HAYHETC 3allUCh u300paxkeHus B (aiisl, TeKymi Kaap
OyIeT MOKA3bIBATHCS B OKHE MPEIBAPUTEIHHOTO TPOCMOTPA.

3.7.3 IIpeobpazoBanue Pypbe

[IpeobpazoBanne Pypbe ABIAETCS MOIIHBIM CPEACTBOM 00pabOTKU M aHAIN3A W300PAKEHMH.
[Monyuurs npencraBienne IByMepHOro u3obpaxkenus B Oypbe-mpocTPaHCTBE MOXKHO € MTOMOIIBIO
koMaHn bl Fourier. Y mosy4ueHHOro u300paKeHus MOXKHO MEHsSITh KOHTPACTHOCTh — JIJIsi 3TOrO B
mento Fourier Boibepure oqun u3 rpex Bapuanros komanapl Contrast: More (yBesuuenue
KOHTpAacTHOCTH ), Less (ymenbienue) uimu Restore (BocCTaHABIMBAET UCXOMHYIO YCTAHOBKY). DTH
TPU BAapPUAHTA KOMAH/bI MOXKHO 3AIyCTUTh W Y€PE3 MEHIO, BBIMAJAIONIEE 0 HAXKATUIO TTPABOI
KHOTIKY MbInu Ha Pypbe-n300pazkeHun.

B okue @yphe-crieKTpa MOXKHO BBILIEISATH HECKOJIBKO MPOU3BOJIBHBIX obiacTeit — pexkum Selection
nm cTaBuTh MeTKu — pexkuM Marks. s Beibopa pekuMa HaXKMUTE HA CIHEKTP MPABOHl KHOIKOM
MbImu. YTo0bl yAAIUTE BBIAEICHIE, HABEIUTE Ha HErO Kypcop (IIpH 3TOM PAIOM C KYyPCOPOM
HOSIBUTCS KPACHBIH KPECTUK) U HAXKMUTE JIEBYIO KHOIKY MbIIIIH.

Eciu Ber Bimenmin Kakue-10 001aCTH CIEKTPA, TO MOXKeTe OOHYJINTh WX BHYTPEHHIOI WJIA
BHEIIHIOI YaCThb — JJIsl 3TOr0 ecTh KoMauabl Zero Inner u Zero Quter, 10CTyIHBIE 110 HAXKATUIO
[IPaBOil KHOIKHU MbIIIH, a Takxke u3 MeHio Fourier. [Ipu srom npowucxojginue n3MeHeHus B
Dypbe-crieKTpe cpazy OTPaXKATCd U HA U300PAKEHUU [TOBEPXHOCTH.

B crarycHoit cTpoKe rIIaBHOTO OKHA MPOTpaMMbl BBl MOYKeTe YBUIETh BEIUINHBI,
COOTBETCTBYIOIINE TEPUOIAM ¥ HEHOPMWPOBAHHOW WHTEHCHBHOCTHU CIIEKTPAJIbHON MJIOTHOCTH B
rouke Dyphe-mIocKOCTH, HaJI KOTOPOil HAXOAUTCS B HACTOsAINEe BpeMs Kypcop. Kora Bbl cTaBuTe
MeTKHu B pexkume Marks, TO psoM ¢ TOMEYeHHONH TOYKON BBIBOIUTCS COOTBETCTBYIOIIUI MEPUO, U
UHTEHCUBHOCTD.

3.7.4 IlocTpoeHne rucrorpamMm

[Tocne BemomHenns komau sl Histogram mossiisieTcss OKHO, co/ieprKaliee paciupeaeieHne TOUeK
TTOBEPXHOCTHU MO BhIcoTaM. [lepemernas mTpuxoBble BepTUKAIbHBIE IHHUN, BhI MOXKeTe M3MepsTh
OTHOCHTEJIBHYIO IJIOIMIA b BBIIEJIEHHOIO y4acTKa ructorpaMmMel. 1o komanne meno Histogram/
Cutoff BbicoTa KaXKI0H TOYKHU, OKA3ABINEACS CHAPYKHU OT BEPTUKAJIBHBIX JTUHUIA CTAHOBUTCS
PaBHO! BbICOTE, YKA3aHHOI COOTBETCTBYIONIEH BEPTUKAIBHON JIMHUEH.

3.7.5 HaxoxgeHnne o6LeKTOB

C momorkio komauasl Enum Features ma moOBEpXHOCTH OTHICKHBAIOTCS OOBEKTHI, KOTOPHIE 3aTEM
momMedaroTcs Ha n3obpaykennn. Puc. 3.31 mosicHsier, uTo cumTaercs obbekToM. s moBepXHOCTH
BBIUUC/IAIOTCA cpeauuil yposenb (Average level), cpennee kBajaparndnoe oTk/oHeHHEe (HA PUCYHKE
— d) u makcumanbHas Bbicora (Maximum height). Sarem cpaBHuBaoTCs nBe TwIOoCKOCTH — A U B.
[TiockocTs A umeer BoicoTy, cpenuioio Mex 1y Average level u Maximum height. ITnockocts B na
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2d sorme gem Average level. IlnockocTs, OKa3aBIIascs HUXKE CTAHOBUTCS MOPOTOBOM, U T€ JacTw
[MOBEPXHOCTH, KOTOPHIE OKA3BIBAIOTCS BBIIIE HEE, CIUTAIOTCH OObEKTAMHU.

Maxamum haight

jgct

H
2
Avarangs, | eval f‘\d ! Y e

Puc. 3.31. Boigenrenne o6 beKTOB

ITo komanme Enum Features Ha n3o0parkeHnn MOsIBISAIOTCA PACCTABJIECHHBIE METKYM U BO3HUKAET
JIBa HOBBIX OKHa: TabJIUIA CO CBOMCTBAMHU OOBEKTOB, M THCTOrPAMMA, HA KOTOPOI MOKA3AHbI
OOBEKTHI — WX ILIOMIAJN ¥ KOJIUIECTBO.

Tabsuna co cBoficrBaMu OObEKTOB COIEPAKUT KPOME HOMEpa 00bEKTa 8 KOJIOHOK: Square
(mommak), Perimeter (mepumerp), Volume (06bem), RMS (aucnepcust BbicoThl 06bekTa), Form
Factor 1 (xapakTepusyer okpyriaocTb o0bekTa), Form Factor 2 (xapakTepusyer Ha CKOJIBKO
00bekT BJIM30K K CBOEMY CKeJIETY, T.€. Ha CKOJIbKO o ToHKwuit), H (BbicoTa), <H> (cpenuss
BbicoTa). MOXKHO cOpTUPOBATH OOBEKTHI 110 JII06OMY CBOHCTBY, HAXKMMasi HA HA3BAHUE KOJIOHKU.
[Ipu sTOM OOBEKTBHI IEPEHYMEPOBBIBAIOTCS. B TaO/IHIE MOXKHO BBIJIEIUTD BCE OOBEKTHI WU
HECKOJIBKO U CKOMMPOBATH WX CBOWCTBA B Oydep obmeHa. /1Jist BBIIEIEHNS HECKOIBKUX 00BHEKTOB
HY?KHO Ha’KMMaTh Ha HUX MBIIIbIO, yaepxkuBas Haxkaroi kiaasunry CTRL nan SHIFT, a qa
konupoBaausa HaxkaTtb CTRL+C unm BemomauTs koMmauay Copy Text u3 menro Edit.

B okHe rucTorpaMMbl MOXKHO JIBUTATh JBE BEPTUKAJIbHBIE JIMHAU U, TAKUM OOPA30M, TTPOBOIUTD
or6op obbekToB 10 1wowaau. Eciu B okne Parameters (Puc. 3.31), koropoe nosiBisiercst upu
HAYKATUY HA TPABYIO KHOMKY MBIIIM B OKHE THCTOMPAMMbI, HAPOTHB HAJMUCH (B 3aKJIaJKe
O6uiee) OcTaBidaTh BHYTP... CTOMT TAJI0YKa, TO OyILyT OTOOPAHBI TOJIBKO OObEKTHI, BHYTPEHHUE K
BEPTUKAJIbHBIM JIMHUSIM, €CJIM Ty TaJ09YKy yOpaTh — TO TOJBKO BHEITHKE. B 9TOM OKHE Takke
BO3MOXKHO 33/IaBaTh THUIT MACKH B cTpoke Tum mMacku:

1. None — ormeHsieT MacKy u B Pe3yJIbTaTe OCTAIOTCS TOJHKO METKH yKA3BIBAIOIINE HA OOBEKT U
ero HoMep;

2. Mask — ocrapisger HaiigeHHbIE OOBEKTDI, & BCE 9TO HUXKE MMOPOTa yIAIIET;

3. Contour — uzobpazkeHue He W3MEHSETCsl, HO y HAWIEHHBIX OObEKTOB BHIYEPUUBACTCS KOHTYD,
BT KOTOPOI'O MOXKHO 33/1aBaTh B 3akiajake llser konrypa;

4. Skeleton — uzobpakenue He MEHSIETCs, HO HAWIEHHbIE OObEKThI OTMEYAIOTC KAPKACOM.

B okne Parameters Mo»KHO BBIOpATh PEKUM IMOPOrOBOH (DUIBTPAINU B CTPOKe Perxkum:
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Parameters E]

| Ofuee | Tpawaen | Wpner | Pon | Mererua | Uee € *

Tun rMacki Skelfvl Oce # r|rr| v

Denerua futo w | OoeY 'hm v

Oce 2 |

QcTaendare BHYTR... . :
Mopaor _ -
Pt Auta w |

[ (] 3 H OTreHa ][Barpysmb] [ED:-:paHHTb][ETaH.uapT]

Puc. 3.32. Boiaenienne 06 beKTOB

1. Auto — moporoBoe 3HAYEHNE PACIUTHIBACTCS ABTOMATHYECKH;

2. Manual — moporosoe 3Ha<€HNE 33Ja€TCS B PYIHYIO, IPH 3TOM BBIXOIUT IIKAJIA HA KOTOPOit
MOKHO 3aJ1aTh ropor ot 0 jio 1.

OO6beKTHI, KOTOPBIE HE OKA3AJINCH OTOOPAHHBIMU, MOXKHO. [IjIs 3TOro mpeaHa3HadeHa KOMAaHIa
menio Features/ Remove filtered from image (06bekTbl yaangiorcs Ha H300parKeHUN ).

Komanna mento Features/ Exclude filtered from histogram ysaassier neorobpantbie 00beKTbI 13
TUCTOTPAMMBI, OCTABJISIST UX HETPOHYTHIMY HA TTOBEPXHOCTH.

ITo xkomane Profile average height n3 memio Features BbIvuucisiercst cpeHsisi BHICOTA OOHEKTOB.
Hemnaercs 3to caemyiomum obpaszom. Haxonurcs: cpemnsisi BbICOTA MTOBEPXHOCTH O€3 yduera
BBIOPAHHBIX OOBEKTOB. 3aTEM JIJIsi KaXK/I0T0 O0BEKTA BBIUUCISIETCS €0 CPEIHSAS BBICOTA, KOTOPast
paBHa CpejiHeli 10 CrPOKaM MaKCUMAJIbHON BbICOTE (OTHOCHTEIHHO HOBOI'O CPE/HErO YPOBHS).
[Tocse aTOrO CunmTaercs cpegHee 3HAYEHUE MEXK/Ty BbICOTAMU BCeX 00beKTOB. Ilomyaennoe
3HAUEHNE W OyJIEeT BHIBEJIEHO HA YKPAH B HUKHEM MPABOM YIJIy M300pasKeHUs MOBEPXHOCTH.

ITo komansme Fill inner areas u3 mento Features He y9uThbIBaeTCs BHYTPEHHSS 9aCTh 00BEKTA, €CJIH
00beKT nMeeT GOPMY KOJIBIIA.

3.7.6 CryneHuyaTad CTPYKTypa IIOBEPXHOCTU

Ha moBepxHOCTH KPHCTALIOB MOXKHO OOHAPY?KUTH CTYIIEHbKH. DTO CBSI3aHHO C POCTOM KPHCTAJLIA
caosimu (puc.3.33). Kaxkuplii HoBo# cJ10it 0Opa3yer ¢ upeiplaylium cryuenbky. [locrenenso cioii
pacTeT, yBelInYnBas TUIOIAIb W CTyNenbKa nepeasuraercsa. C movombio komanasl Find Steps
MOZKHO OMHUCHIBATH POCT CTYNEHEK BO BpeMeHu. [10 3Toil KoMaHIe OTKPBIBAETCSA OKOIITKO
(puc.3.34). Boibupaem HampaBieHue UCCIEIOBAHMI: CIEBA HA IPABO — €CJIM CaMasl BEePXHsis
CTYIIEHb CJIEBA, 4 HUKHsAS CIIPABA,MHAYE CIIPABA HAIEBO.

Ckanupyem BCerja OHy CTPOUKY, & BEPTUKAJIbHAS PA3BEPTKA UJET 1O BPEMEHH.

Cuuraercs nipoussoanas. [Ipoucxonut ceprka ¢ sapom (1,0,—1) wmm (—1,0,1), T.e. cTpoka
3HavYenuii ymaoxkaerca Ha BekrTop (1,0,—1) misa mampasienus ciaesa Ha npaso, wiu (—1,0,1) —
cnpaBa HajeBo. Onepanus OCylIeCTBIIAETCS CHU3Y BBEPX CO CTPOKM, KOTOpas yKa3bIBaeTCs B
nyukre ,,Hagamno paga ¢, mo crpokun — ,, Komer psga “.

Juist nostyduBIuedicss npou3BOAHON cuMTaeM CpejHeKkBajparudnoe orkiaonenune — RMS(aucnepcus
BbICOTbI OOBEKTA).
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“

[Ipoucxomur noporosas dunbrpamus th = RMS & x(nopor), rae x 3amaerca B crpoke , ITopor
To, 4T0 HEMKE IOPOra MbI HE yYUTHIBAEM, a CPE/IA 3HAYEHUI BBIIIE IIOPOra UIIEM JIOKAJIbHBIE
MaKCHMYMBbI, TIPUCBanBasi 1 — ecyau ecth Makcumym, 0 — wer. [TlupuHa OKHA, [IJIsT OTIpEIEIeHUS
JIOKQJIBHBIX MaKCUMYMOB 33/1aeTcs B cTpoke ,, Hakmon “. Takyio omepanuio gejaaeM ¢ HeCKOJIbKUMU
IEPBBIME CTPOKAMU, KOJIMIECTBO KOTOPBIX 33a€TCA B CTPOKe , Start rows “. Cymmupyem
pe3ysbTar.

Jlj1s 10Ty 9eHHOTO PsiJia OIsTh WIEM JIOKAJIbHbIE MAKCUMYMbl. B OKpPECTHOCTH 3TUX MAKCHMYMOB B
MTEPBOHAYAJIBHBIX JAHHBIX WINEM MAKCHUMYM U 3TO CYUTAETCS HAYAJIOM CTymeHbKu. [logHumaemMcst
Ha, CTPOKY BBEPX W HA HE UINEM MAKCHMYM B OKPECTHOCTH KayKIOTO MAKCHMYMa, TTPOIIIONH
crpoku. Ecim MakcuMyMma, HEeT, TO CTPOKA, MPOMycKaeTcs. KoanaecTBo MpOmyIeHHbIX CTPOK It
KaXK/IOi CTYMEHU He MOJKHO IPEBBIIIAThH YHCJI0, 33aBaeMOe B CTPOKe ,, MaKkcruMasbHbIA HHTEPBA
¢, MHade 3Ta CTyIeHb 0OpbIBaeTCA. Ecam MakCcuMyM 71 JAHHOW CTYIEHU B TEICHUH
MaKCHMAJIbHOI'O HHTEPBAJIA MOSBUJICH, TO OH COEMHAETCS IPAMOIl JIMHUEN C [1PEe/IbLIY M.
Haxumaem kuonky OK u mj1s KaxK 0 CTYyMEHHKH CTPOUTCS KOOPAUHATHAS (DyHKIUST —
3aBUCUMOCTb KOOPJAUHATHI CTYIEHbKE 110 X oT Bpemenu 10 Y (puc.3.35). Ha sToit 3aBucumocTu
TEPEBUTAsT BEPTUKAIBHYIO MPSIMYIO MBI ITOJIy9aeM HOBBIH TpadUK rOPU30HTATIBHOTO CEYEHUsT
nmoepxuoctu. C momorbio koman bl Remove trend line B menio Curve MOXKHO BBIPOBHSATH
n300pazkeHne TEKYIEero rOPU30HTAILHOTO cedeHus. [1o aToit Komanme u3 Haleit KpuBoii
BhrunTaercs guaus Tpenna (puc.3.36).

11 KoOpaMHATHON (DYHKIIUU MOXKHO CII€JIaTh aBTO—KOPPEISINi0 KoMauaoi Auto—correlation B
mento Curve (puc.3.37). A ¢ momomipio kKomanaer Structure function B menio Curve nojyaum
crpyKTypHyio dbyukuuio (puc.3.38), BEIYUCILMIONLYIOCH 110 Caeyoiei dhopmye:

S(At) = ([z(t) — z(t + A)]?). (3.1)

JIerko yBHAETH, 4TO KOPPEJIAUMOHHAA U CTPyKTYpHad QyHkuun cummerpudnbt (puc.3.37 u
puc.3.38).

3.7.7 IIpeobGpa3zoBaHue KPUBBLIX B CEUYEHUS

Bbl MOXKeTE TIOCTPOUTD CEYEHHE MOBEPXHOCTH II0 JIOMAHON juHuK. JIJjIs 3TOro HaI0 B pesKuMe
[OCTPOEHUsI KPUBBIX OTMETHTDb Ha IIOBEPXHOCTU KpUBYIO (padzen 3.5.6), a 3areM BBbIIOJIHUTH
komanay Convert Curve to Section. Ceuenune Gyner BbIBEJIEHO B HOBOM OKHE.

3.7.8 Coznanue ¢aitna KkaanbpoBKU rucrepe3unca

Coznanue (aiiia KajubpOBKU CBOAUTC K CJAEAYIOMUAM JEHACTBUAM 110JIb30BATEIA:

e Ha monydennoMm m300pazkeHnn KATHOPOBOTHOTO 00Pa3Ia MOCIEI0BATEIBHO C IIOMOIIHIO
JIOMAHO} OTMEYAIOTCs Y3JI0Bble TOYKU C U3BECTHBIM PACCTOAHUEM JAPYT OT aApyra (ijis
yA00cTBa HOCTPOeHUs: KPUBOi MO2KHO ormeruTsb ounuio Cursor/ Snap to Maximum) (puc.
3.39)

e Bribpar komanay Operations/ Create Calibration Curve, B mosiBUBIIIEMCSI OKHE YBUIUM JIBE
KOJIOHKH (puc. 3.40)

B usieBoit kosionke 0603Ha4UeHbI TAPAMETDbI (JJIMHBL OTMEYEHbIX IIPOMEXKYTKOB), B IPABOIl UX
3HAYEHNs, KOTOPbIe HY>KHO YCTAHOBUTH, Ky/Jla Mbl M BIIUCHIBAEM W3BECTHHIE HAM TOYTHO
PACCTOAHUA MEXK/Yy TOYKaMU (K IPUMEDPY MEPUOJL PEIIETKH ).

e Ilo mpeIoKeHn0 TPOrpaMMBbl COXpaHsieM (hailyl KaTuOPOBKU B HY’KHOE HAM MECTO Ha, IUCKE.
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Copy 1 of LY3.056[Deflection](200%):1

nrm

3200 ]

2400 ]

1600 |

500 ]

File: Copy 1 of LY3.056
Image data: Deflection

x d
500 1600 2400 3200

nrm

Puc. 3.33. Bce crynenpku IpOHyMepOBaHbI

Parameters

HanpaeneHre waros

Mopor

HaknoH

Start rows

bakc. MHTepEan
Hauano paga

KoHeu pAaa

i Ok, ” OTMeHa ]

Puc. 3.34. Okno napamerpos pacdera

74



ImaBa 3. Ob6paborka n300pakeHi

X Copy 1 of LY3.056[Step 5]:6

line

a a0 100 I 150 200 line
X127 5 line 2 15 line
A 1870 B: 0.1078 Rr2: 08754 S0 3.011

0.8
06
0.4
0.z

] 0.1 0.2 0.3 0.4 1/line
¥4 line 5 2583E-005 Phase: 33.76

Puc. 3.35. 3aBucrMOCTh KOOPAMHATHI CTYIIEHBKN OT BPEMEHU IS 5 CTYIEHbKH

X Copy 2 of LY3.056[Step 5]

line
12 :
5 :
O A
3 E
0 i i
0 50 100 180 200 line

dx: 85 line dY: 3.804 line
A4 BAEEO0E B 234E-003 R 3315E-01350: 3.011

s
06
0.4
02

0

a 01 nz 03 0.4 1line
o4 line 3 2.582E-005 Phage: 33.73

Puc. 3.36. JIuana Tpernna ropu3oHTaIbHA
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X Copy 4 of LY3.056[Step 5]

2
16
i
0a
0.4

]

0 ] it T 200 lire

dX: 85 line dy: 0.8833
A -0.1309 B: 0.001585 R 0.0527 30: 0.4976

(R
06
0.4
0z

]

a 01 nz 0.3 0.4 1line
X 4 line 3: 8.727E-006 Phasge: 122.3

Puc. 3.37. Koppensinmonnas byHKIwms

X Copy 5 of LY3.056[Step 5]

line”2
24
B i
12
G
0 H H
a a0 100 150 200 ling
d¥ B4.34 line  dY: -20.35 line"?
A 19.16 B: -0.01383 Ra2: D.D11?I'? S0: 9.584
0.8 :
06
04
0z
o !
a 01 nz 0.3 0.4 1line
o4 line 5 0.0001101 Phage: 141.9

Puc. 3.38. CrpykrypHas dyHKIwms
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1000 i}

st p—

Puc. 3.39. OrckanupoBannoe n300paKeHne ¢ OTMEYEHHBIMU TOYKAMHA.

Calibration table i x|
Parameter [ value [
D1=1393.542 nm 1000
D 2=1326.707 nm 1000

D3-1239583nm
D 4=1173188 nm
DE=1154.746 nm 1154.75
D B=1053633nm 108363

Puc. 3.40. Tabauma mjs onpe/ie/ieHust TOYeK, HEOOXOAUMBbIX [JIsi [IOCTPOEHUsT KaJuOPOBOYHBIX I'padu-

KOB.
Il

6e+003
5e+003
4e+003
3e+003 + +
284003
18+003

0

1e+D03  2e+003  3e+003 de+D03  5e+003  Ge+003
dx=3484 dv=0 Angle=0 deg

Puc. 3.41. Kanubposounstii rpaduk x-calibration.
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e Iloce aTOro mporpamMma CTPOHUT JBe KaJUOPOBOYHBIE KpUBbIe X-calibration u
y-calibration-slow (/s OCH X My COOTBETCTBEHHO) U BbLIAET UX HA IKpaH (puc. 3.41):

ITo ocu abcuuce Ha rpaduke OTMEYeHbl POeKIK Ha 0ch X (miu Y) TOYeK JIOMAHOM
OTMEYEHHOW HA TMOJIyI€HHOM M300PA’KEHUH, 110 OCH OPAWHAT - UCTUHHBIE 3HAYCHUS TEX 2Ke
rouek. Crpourcsi rpaduK, OTMEYEHHBIH 3eJIeHON JTuHUEl, a KpacHash KPUBast HOJIYy9aeTcs ero
3€PKAJILHBIM 0TOOPAYKEHNEM OTHOCUTEIHLHO MPSIMOA, SIBIISIONIECS OUCCEeKTPUCOi yriia,
00pa30BAHHOTO OCSIMU KOOPJAWHATHON CETKY, 9T KPUBAS MCIOJIB3YeTCs JJId KOPPEKTUPOBKH
HAIIPAZKEHN, YIPABIAIOIIEro Nbe30KepaMUIeCKUM MAHUITYJIATOPOM.

Ecrb 0410 3amedanue: eciiu UPOEKLUY TOYEK LHOCTPOCHHOMN JIOMAHOM Ha OCb Y (MJlM X) MaJlbl,
9TO MOYKET MPOU30HTH K TPUMEPY B TOM CJIy4Yae, €CIu JIOMAHAs TMOYTH NMAPAJIeThHA OTHOMN
OCH TIPOEIUPOBaHUs (JOCTUTAETCs BBICOKAs TOYHOCTH) W IEPIEHIUKYJISPHA BTOPOil OCH
(Bo3uukaer Gosbiiasg omubka). B aToMm ciiydae HEOOXOAMMO MOCTPOUTD JIBE KPUBbIE JLJIst
6bICTPOrO ¥ Me/IJIEHHOIO HAlPaBJIeHUs CKaHUpOBaHusd (x-calibration u
y-calibration-slow), /iyl 9TOIO OTMEYAEM Ha LOJLy YEHHOM U300DAKEHUU JIBE KPUBbIE, TAK
9TOOBI IOy YUINCh "Xoporue " mpoekIuu KaK Ha OJHY TakK W HA JAPYTYIo 0Ch (CM. puc. 3.42).
st TOro 9T0OBI HAYATh CTPOUTH BTOPYIO KPUBYIO 0€3 MPUBS3KK K MEPBOH HEOOXOIUMO,
naxkumas Kjiasuiry CTRL, ormeruTs mepByo TOYKY HOBOW JIMHUU.

1000 nr|

Puc. 3.42. TlocTpoenne AByX JIOMAHBIX HA OJHOM U300PaAKEHNN.

IIporpamma aBTOMaTH9eCKU COXPAHUT JAHHBIE /I IPEUMYIIECTBEHHOrO HampaBienus. s
OLpeJie/IeHUs, COXPAHATh JAHHbIE WM HET Jjid KOHKPETHOI'O HAIIPABJIEHUS, BbIYUCIISAETCS
TTPOEKINS KPUBOM HA 3TO HAIIpPaBJIEHNE, W €CJIM OHA B 3 pa3a MeHbITe TPOEKIINN Ha, Pyroe
HallpaBJieHNe, TO JJaHHbIE HE COXPAHAIOTCH.

o llosyuennsbiii haiiyr UCIOIB3YyETCS B KAJUOPOBKE THCTEPE3UCA TIPU KOHMUTYPUPOBAHUUT
cepsepa (cM. npusioxkenue B).

[MTony4ennbrit KATMOPOBOUHBIH (ais MOKHO MCIOIB30BATD JJIs NCIPABIEHNS M300payKeHnst
TOJIBKO B OJJHOM HAlIPABJIEHNH CKaHUPOBaHMs (OMMCAHHBIN caydaii nius X-direction). st Toro
9TOOBI TIOTYIUTh KATUOPOBKY TMCTEPE3NCA B 0DOMX HAMPABICHUIX CKAHUPOBAHHU, HEOOXOTHUMO
IIPOM3BECTHU BCE Te Ke OIepPaIuu C H300paKeHNeM TeCTOBOro 00pa3Ia OTCKAHNPOBAHHOTO C
Y-direction. MoxkxHO coxpaHaTh JaHHBIE B Qaila ¢ APYTUM UMEHEM, U IIOCTE ITOr0 OObEeIUHUTD
mostydeHubie (haiabl KATHOPOBKY B OJWH, & MOXKHO CPa3y COXPAHSATH JaHHbIE B TOT ke (aila - orn
3aIANIYyTCA B CeKIIMA Xx-calibration-slow m y-calibration.
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3.7.9 BeiunciaeHne OrPpaHUYEHHOTO U30JIUHUEH 00BbemMa

EC.TII/I Ha I/1306pa)KeHI/II/I TOBEPXHOCTU OTMEYEHA BaMKHyTaH MN30JINHUA, TO €CTh BO3MOXKHOCTH
MTOCYUTATH 00BEM TeJIa, KOTOPOEe M30JNHHSA “OTpe3aer’ OT MOBEPXHOCTH. JIJIs 3TOro mpegHa3HaAdeHa
romanga Isoline Volume.

3.7.10 CuoxxeHne U BHIYUTAHUE M300parKeHmii

Komanzapt menio Operations/ Image Operation/ Add, Subtract m Advanced mosBoasior
CKJIAJIBIBATD U BBIYUTATH 300paxkenus. [Ipu BbIOOpE ONHONW U3 3TUX KOMAH/ MOSBJISIETCS OKHO
BbIbopa uzobpaxkenus (puc. 3.43(a)), koropoe Oyjer HPUOABIEHO UM BHIYTEHO U3 TEKYLIEro
uzoOpaxkenus. Boibpar nzobpaykenne, naxkmure “Select”. Ecau seimonusinack komanga Add ninm
Subtract, To cpa3y Oymer MpOM3BEAEHO CIOXKEHUE WJIM, COOTBETCTBEHHO, BHIYUTAHUE W300PAKEHUA.
[Ipu 3TOM cumMTaeTcs, 9TO JeBble HUKHUE YIJIbl M300PayKEeHU COBIAIAIOT, 8 HOBAs BHICOTA KAXKIOU
TOYKH OYIET TOTYyYeHa KaK TOMyCyMMa WK TOTYPA3HOCTh BBICOT HA MCXOIHBIX H300PaKeHUsIX.

Select image... x|

wArm_1. 00 m:Height
PETF_FT1.000.spm:Deflect

Select | Cancel |

(a) Boibop nzobpazkenus.

Advanced image operation x|

& Add O FT=

€ Subtract Yoo 153 =
Sealel ————— | e 0.50
Seale2 ————— o 50

Cancel

(b) OxmoO caoxenust m306paskeHnH ¢ pac-
IMUPEHHBIMA BO3MOKHOCTSIMH.

Puc. 3.43. Iuamoru CjioKeHUsT W BBIUUTAHNS N300paKeHMit

Eciu Boimonusnacs komanga Advanced, o nossurcd erre oauo okuo (puc. 3.43(b)). 3aecs MoxHO
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CABUraTh KPACHBIN [IPAMOYIOJIbHUK (BTOPOE u300pazkeHue) OTHOCUTENHHO YePHOro (1epBoe
u300pazKeHKe) UPsMO Ha 1I0JI€, [JIe OHU HAPUCOBAHBI, & MOXKHO, YTO PABHOCUJIBHO, U3MEHHThH
napaMerpbl X0 U YO, KOTOPBIE SIBJISIOTCA PA3HOCTHIO KOOPAUHAT (B MUKCEIAX) JIEBBIX HUKHUX
yryioB u3obpazkenwnii. [Tapamerpsr Scale 1 u Scale 2 BiausaroT Ha TO, KaK OyJIeT CIATATHCS BHICOTA
TOYeK ToJydaeMoro nzobpaxenus. Coorsercrayiommas dopmyna Z = (Scalel) - Z1 + (Scale2) - Zs.
Obparure BHUMaHKE, 9YTO IO OCH Z B Pa3HBIX M300ParKEHUAX MOLYT OTKJIAALIBATHLCS Pa3HbIE
Besim4uHbL. [IoMUMO OOBIYHBIX €JUHUL AJIMHBL HHOAA MOIYT OBbITH OTJIOXKEHbI TOK WJIU
unanpsiykenre. CKIaIbIBATL W300PaYKEHUsl, HA, KOTOPBIX MOKA3aHBI PA3HBIE BEJIUYUHBI, OUEBUIHO, He
UMEEeT CMBICTIA.

3.7.11 MWN3meneHnme pa3penieHNd

[Ipu BBIMOTHEHNM KOMAHIbI Resample mosBjsgeTcss AuaJoroBoe OKHO, MOKa3aHHOe Ha, puc. 3.44. B
9TOM OKHE HaxomsTcs nse koimoukw mosneit — Original u Destination. ITons B xomomke Original
HEJIOCTYIIHBI JJIs PEJIAKTUPOBAHUS U IMOKA3BIBAIOT 3HAYEHUs, KOTOPbIE yCTAHOBJIEHBI HA JAHHBIN
momenT. B monsix kononku Destination yka3piBarorcsi HOBble 3HAYEHUS .

Eciu Ber xoTuTe M3MEHNUTH XpaHeHNe 3HAYEHUH 110 OCH Z, TIOCTaBbTe Talouky v Z Scale win Z
Offset. O Tom, kak xpansaTcs manubie o Bbicote B popmare PemroCkan Onnaliv HamMMCaHO B
pazzesne 3.1.9. B nose Bit size yka3piBaercs, Kakast BbICOTA MPUXOAUTCS HA OJUH OUT U3 IBYX
GaiiT, OTBE/IEHHBIX HA XpaHeHue 3Hadenus no Bbicore. Oranune nons Bit size okna Resample ot
noss Bit size okna Resolution (pazzes 3.1.9) cocrour B TOM, 4TO B LEPBOM CJIy4ae 110 3HAYEHUIO B
moJjie OyIyT W3MEHEHBI IeJIble TBYXOAUTOBbIE YUC/IA, BHYTPEHHETO MPEICTABICHUsT JAHHBIX, 8 BO
BTOpOM citydae — KO3(hDUIMEHT TTepeBo/ia ITUX IEJIbIX YNCeJ B 3HAYEHUS IO BBICOTE.

B moie RMS yka3biBaeTcs aucmepcus BhICOTHI MOBEPXHOCTH B OUTAX.

B mone <Z> yka3biBaercs, Ha KaKyIO BHICOTY BO BHYTPEHHEM IPEJCTABICHUN JTAHHBIX Oy1er
[IPUXOIUTCSH CPEeHee 3HAYEHUE BHICOTHI IIOBEPXHOCTH.

st m3MeHeHnsT KOJIMYIecTBa TO9eK B m3o0paxkenun ciyzkar nosis Width u Height.

Resample x|

Original Destination

v ZScale d

Ehes [o.001 o010 S
4435 041 [511.605 e
|u.nn4 |n.nn4 i

g ey

Wiclth |512 |51 3

Height [512 [513

[ Canstrain proporicns

[v Applyto allimages inthe document

Ok I Cancel

Puc. 3.44. OkHO ju1si U3MEHEHUE BHYTPEHHEI'O LIPEICTABICHUs JAHHbBIX
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3.7.12 BprymciaeHue miaomiaad y9acTKa IMOBEPXHOCTH

Ecau Boi BRIIEIMIN yUIaCTOK M300payKeHUs, TO C MOMOINbI0 KoMauasl Surface Area Bor moxkere
TIOJIYYUTH TJIOIMaAb COOTBETCTBYIOMIETO YYaCTKa MOBEPXHOCTU. PH,ZLOM C BBIJECJICHUEM ITOABJIAECTCA
HAJMNUCh, TIe S — yKa3aHHasd ILIOMAIb, & dS — pa3HOCTH ITOM IMJIOIMIALN U TIJIOMIAIN TPOEKINN
y9acTKa Ha IJIOCKOCTH X Y.

3.7.13 IlomcBerka

[Moxceerka uzobpazkenus ocymiecrsiaserca komanaoil Highlight B Bapuanrax By Angle (o yriy),
By Sin (mo cunycy) u By Tang (no raurency). ITo cyTu, npu BbIIOJHEHUH OJHON U3 STHX
orepaluii HOBbIH 1[BET TOYKHU OyIeT ONPEIesAThCs YKe He ee BbICOTOM, & HAKJIOHOM OBEPXHOCTH
B JIAHHO} TOYKe (TAKOro poja Olepaluy HA3bIBAIOT I'PAJMEHTHbIMU [IpeoOpasoBanusimu). Bapuaunt
KOMaH/IbI OTIPEJIETISIET, C MOMOINBIO KaKOi (DYHKINH yTJa HAKJIOHA OyIeT BLIOPAH HOBBIH IIBET
touex. Knomka =* coorsercTByer Bapuanty By Angle.

3.7.14 YaBoenme n3obparkeHus

Kowmanna Redouble (kuonka @) YBEJIMUMBAET YNCJIO TOUYEK B M300paKEHWH UJIM B BbIJIEJIEHHOM
y9acTKe U MOMEIAET PE3YJIbTAT B HOBOE OKHO. JacTora cieoBaHus TOUEK IO HAMPABICHUAM X,
Y u nuaroHassM CTAHOBHUTCH B ABa pasda Oosbire. HoBble TOUKH PACCIATHIBAIOTCA METOIOM
JIMHEWHOTO CIJIaiHA.

3.8 Pabora ¢ KpuBbIMHI

B mporpammve @emtoCkan Onnaiin mpeaycMoTpeHa BO3MOKHOCTD PA0OTHI ¢ OOBITHBIMU |
mapaMerpudeckuMu KpuBbiMu. [Ipu BrIOOpE OKHA C JAHHBIMU CEYEHUs UJIU CHJIOBOM KPUBOM
nosiBiisiercst Merio Curve. C moOMOIIBbI0O KOMAH/] 9TOI0 MEHIO MOXKHO HPOBOAUTH 0OPabOTKY U
AHaJ/IU3 JAaHHbIX KPUBOI.

3.8.1 uddepennupoBanue
Komanza Differentiate semonusier quddepeniiupoBanue JAHHBIX IyT€M CBEPTKH C SAPOM
{—=0.5,0.5}. JInss KpUBBIX, OTKPBITHIX 13 (haiiia, onepanys IPOU3BOAUTCSA HAZ, JaHHBIMEU (aiira.
JJia cedenuii TaHHbIE TIEPBOHAYATIBHOIO N300pasKeHusi (MOBEPXHOCTH) HE MEHSIOTCS.
3.8.2 Koppenanusa
Koppenamuonnast GyHKIUA BHIYACIAECTCA IO (popMmyie:

A(AL) = (x(t) - 2(t + At)). (3.2)

B mento Curve/Auto-Correlation Koppessiiysi BBIIONHSAETCS, TPH BBIOOPE OJJHOTO M3 MyHKTOB
Finite wau Cyclic, rme:

1. Finite — o3Hagaer, 9T0 KOT/a MPOUCXOINUT HATOKEHHUH IBYX M300PazKe€HUi, BCe 9TO HE
BXOIUT B MEPECEUEHNE ITUX N300PAKEHUN 3aTIOHSIETCS HYJISIMU.

2. Cyclic — o3Hauaer, 9TO TPU HAJIOKEHUN JIBYX M300parKEHU 3aIM0THEHnE 00IacTell He
BXOJAIINUX B IIEPECEYCHUE IIPOUCXOJIUT IMUKJINICCKH.

[Tonpobree 06 ucnoIb30BAHIN KOPPEJIANIUOHHON (DyHKIMU MOXKHO IPOYUTATh B pasiese 3.7.6.
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3.8.3 CrpykrypHasa dyHKIusd

Kowmamnma Structure function mpennasnatena mjist BEIYUCIEHUST CTPYKTYPHON (DYHKITHH:
S(At) = ([z(t) — z(t + At)]?). (3.3)

[Ipu BBI3OBE DyHKIME MOXKET OBITH BHIOpAH OJWH U3 ABYX CIOCO00B pacdera — Finite nim Cyclic,
ruie:

1. Finite — o3Hagaer, 9T0 KOTIa MPOUCXOINT HATOXKEHWH IBYX M300paykeHUi, BCe 9TO HE
BXO/IUT B II€PECEYEHNE ITUX NI00PAXKEHUN 3AI0JIHAETCH HYJISIMHU.

2. Cyclic — o3Hauaer, 9T0 IPU HAJIOKEHUH JABYX M300paKeHUil 3amnoneHne obiacreil He
BXOJAIIUX B IIEPECEYCHUE TPOUCXOIUT UKTHICCKH.

ITonpobuee 06 ucnosib30BaHNN CTPYKTYPHON (DYyHKIMU MOXKHO IPOYUTATH B paszese 3.7.6.

3.8.4 IlocTpoeHne rucTOorpaMMbI

Komanna Histogram crpouT rucrorpamMmy ¢ pacrpeeeHneM JAHHBIX TI0 BEPTUKAILHON OCH. DTy
KOMAaH/Ty HeJb3s BbI3BATH JJIA CEYEHUN.

3.8.5 KomnupoBanue KpuBoii

Kpusas Bcerma moxker ObITh ckonmmpoBana KoMmanaoit Duplicate nin HakarumeMm Ha KHOIKY ﬁ.,
KOTOpasi HAXOIUTCS HA MAHEJN WHCTPYMEHTOB. Kcin Ha KpUBOil BbIIEIEHA HEKOTOpas 00J1aCTh, TO
mpoayOMMpoBaH OyJIeT UMEHHO STOT YyIaCTOK, HHAYE — BCS KPUBAS.

Ora KOMaH/1a MOJIE3HA ISk TOrO, 9TOOBI 3AIOMHUTH TEKYIIee CeYeHrue — IMIPU CMEIIeHUN TOYeK
cedeHust Ha M300payKeHUU MOBEPXHOCTH, KOMUs He OyIeT MEHSThCH.

3.8.6 IlocTpoeHne mapaMeTpuUYecKOil KpuBOii

ITo aBym cywecrByromum se napamerpudeckuM KpusbiM Y 1(X) u Y2(X) moxker 6biTh HOCTpOEHA
onna mapamerpudeckast Y2(Y1). Jas sToro npu aktieHOM OKHe KprBoit Y2(X) Heobxommmo
BeIOpaTh Komauxy Curve/ Select X curve... IIpu 5TOM Ha 9KpaHe MOSBUTCS THAJIOIOBOE OKHO CO
CIIUCKOM OTKPBITHIX Ha JAHHBIH MOMEHT KpWBbIX. Bribepure B 9TOM OKHE KPUBYIO, KOTOpas Oymer
BBICTYTIATH B KAYECTBE MapaMEeTPa MPH MOCTPOCHUH TAPAMETPUIECKON KPUBOM, U HAXKMUTE
kHotky Select. ITocie sToro napamerpuyeckas Kpupas OyerT HOCTPOEHA B HOBOM OKHE.

Jannast yHKIUS MOXKET TTPUTOIUTHCS, HATTPUMED, €CJIM OTKPBITHI IBA OKHA - C JAHHBIMU
Deflection ot Bpemenu, u qanubiMu Z-CeHCOpPA OT BpeMeHHU. BbiOpaB Z-ceHCOp B KadecTBe ocu X
mis Deflection, 6yzmer mocTpoena 3aBucumocts Deflection ot koopaunaTs: Z.

3.8.7 OOpe3anune KpuUBOit

Ecsu na kpuBoii BblIeneHa HEKOTOpas 061acTh, TO ¢ HOMOLIbI0 KoMauabl O6pesars(Crop) wiu
KHOIIKH n300pazkeHne MOXKeT ObITh 00PEe3aHO MO TPAHUIAM BLIAETEHHONH 00IACTH.

3.8.8 VYcpenuenue

Komanna Average BBIIONHSET yCpeJHEHNE JTAHHBIX OKHOM IMHPHUHOI B 3 TOYKU. 15 KPUBBIX,
OTKpPbITBIX U3 (daiina, onepanus npoussoauTcsa Ha ganupivu daiia. Jnsa ceuenuil nanupie
MEePBOHAYAIILHOTO N300paskeHust (MTOBEPXHOCTH) HE MEHSIFOTCS.
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3.8.9 MHWuBepTupoBaHHue

C nomompio koMas el Invert (kHomKa (%] ) MOXKHO 3epKaIBbHO 0TOOPA3UTH KPUBYIO OTHOCHTETHHO
FOPU30HTAIBHOMN ocu (cM. puc.3.45).

EF] e2308ph200.036[TM Deflect.:2]:1 =1 E3 |l 2 e 2308ph200.036[ TM Deflect.:2):1 [_ o]

1 2o 1 2

0 50 100 150 200 280 nm 0 50 100 180 2000 250 nm
X 0 nm d¥: 0 nm dr: 0 nm d¥: 0 nm
A -40.44 B: 0.01745 R2: 0.230¢

Puc. 3.45. Kpusas no (cnesa) u nocie (Cupasa) HHBEPTUPOBAHUS

3.8.10 VYBeaumueHme pe3KOCTU

YBesnueHne pe3KoCTH OCYILIECTBISETCs: KOMaHI0# Y Beaudurh pe3kocTsb (Sharpen) wiu ¢
OMOIIBI0 KHOIKH . [IpH yBeIM4eHnn PE3KOCTH BLIE/SIIOTC He3aMeTHbIE JeTatd. B saipe
pe3KocTH TEeHTPasbHbIH Koddduiment 6osbIe 1, a OKPYKEH OH OTPUIATETbHBIMEI YUCTIAMHE.
Takum 00pazoM yBesinduBaercs JiobOH CymecTBY MU KOHTPACT MEXKJY COCEIHUMHU TOYKAMUI
kpuBoit.IIpn 06paboTke KazKI0T0 TMHKCEIa B N300paXKEHUH UCTIOTIH3YETC S/IPO PE3KOCTH
pa3mepom 3. Koneunoe n3obpazkenue 60see deTkoe ueM opurnHas. IIporece yBeandenns: pe3kocTu
MTOBBIMIAET CYIMECTBYOIINI KOHTPACT MKy HMUKcenaMu. Ilpu moBTopHOH 06paboTke
n300paKeHNsT IeTKOCTh MOYKET YBETHIUTHCA erne 60sbine. B ganmoit GyHKINNA HCIIOIb3yeTC s
CJIeAyIomuii BEKTOP Pa3MepPHOCTH 3:

V={(-1/2 4/2 -1/2)

3.8.11 Menuannaga duabTpannsg

Dra onepaiys BblIOIHAeTCH KOMannoit Mexuanubiii duibrp (Median) uiam ¢ noMorpio KHOIKY
EE. B kauecTBe MACKU MOXKET BbICTYIATH BEKTODP NPOU3BOJILHOMN bl (3, 5, 7 u T.11.).

3.8.12 OnTuMmn3anusg IKAJIbI

Oynkiua Ourumusuposars mkany (Adjust Scale) (knonka ==) ucnonb3yercs s
MacHITabUPOBAHUS 3HAYEHNI KPUBOUH IO BEPTUKAIN BO M30€KaHUe OMMOOK OKPYTJIEHUS U
TEPENOJIHEHUs IPY naJjIbHel el oopadborke. [locsie mpumenerns 310l HYHKIMN MUHUMAJIBHOE
3HAYEHNE TOYEK KPUBOH cTaHOBUTCH PaBHO -16384, makcumasabuoe +16383. Kosaddbunmentsr mis
peobpPA3OBAHUS [EJIbIX 3HAYEHUN B PEATHHBIE BEJIMYUHBI YyTOYHSIOTCS COOTBETCTBYIOIIAM
0bpazoM.

3.8.13 BpeipaBHuUBaHUE

Bo3MokHO BBIMUTAHMWE IBYX TUTOB KPUBOW — TPSAMOM MM KPUBOIl BTOPOTO MOPSIKA.
BoipaBuuBanue ocymecrsisercs no komanae Boipasausanue (Fitting) B mento Curve uju npu
HayKaTUU HA KHOIKY dﬂ, KOTOpasl HaXOJAUTHCSA Ha MAHEN WHCTPYMEHTOB.
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Parameters

Trn NOBEEXHOCTI [Manertas
OBpaGoTka noa-MaoBpanerii Mg BKTHEHOMY

YaanAaTe NOCTOAHHYID COCTAENAKDL,...

Ok H Cancel ]

Puc. 3.46. Oxuo mapaMerpos.

[Tpu BBINOJIHEHUY ITOW KOMAH/IbI TOSABJIAETCA OKHO napamerpoB (puc. 3.46), B KOTOPOM MOXKHO
yKa3aTh TUIl BbYUTaeMOil KpuBoil: Linear — jjist KpuBoii nepBoro nopsiaka (mpsamoii) wiu
Paraboloic — aya kpuBoit Broporo mopsaka. Tax ke BO3MOXKHO BbIOpaTh 00pabOTKY
TOAU300paKEeHMII:

1. PasgenbHO — A71s1 KazKI0T0 MOAU300PAXKEHHS 110 OTIETbHOCTHA BBICIUTHIBACTCSA BHITUTAEMAS
KpUBas METOOM HAMMEHBINNX KBAJIPATOB ;

2. Ilo akTuBHOMY — BBIYHTaEMas KPUBasi PACCUUTHIBACTCS I AKTUBHOIO MOAU300PaAKEHUS, &
BBIYUTAETCA U3 BCEX;

3. Ilo Bcem — paccunuTBHIBAIOTCSH KPUBbBIE I BCEM I0In300PaKEHUl U yCPEeIHAIOTCS.

Ecnu manporus "YaamaTh TOCTOSHHYIO COCTABISIONLY 0" CTOUT TajodKa TO yOUPAeTcs HYJIeBOe
CMEIIEHNE.

3.8.14 Cruuaaiin

[Mporpamma ®emtoCkan OHnaiiH MOxKeT CTpoUTh OUIMHENHHbIE KyOHYeCKUe CIUIAfHbL il KPUBBIX
¥ TTPOU3BOIUTH BHIYUTAHUE CILIANHOB U3 KPUBBIX. UTOOBI BRIUECTH CILUIANH W3 KPUBOH WM €e
gyacru, BbibepuTe Komamay Boipasuusanue criaitnom (BSpline fitting).

s mocTpoenus ciutaitia KpuBasi pa3bUBaeTCs HA OTPE3KH, JITUHBI KOTOPBIX YKA3BIBAIOTCS B
JIMAJIOTOBOM OKHE, MOSIBJISIOIIEMCS TIPY BbI30BE KOMaHIbI. JIJisT KaXKI0r0 OTpe3Ka MINEeTCsi CPeTHee
3HAYEHUE BBICOTHI HA KPUBOH U CILIAWH CTPOUTCS IO MEHTPAJIBHBIM TOYKAM OTPE3KOB, IJIE
BHAYEHUSIMU TI0 OCH Z CUUTAIOTCS BHIYUCIEHHBIE CPEJIHIE BBICOTHI.

B nmasoroBoM OKHE TakzKe MOYKHO BBIOPATH 00JIACTD, IO KOTOPOI OY/IeT BBIYUCIATHCS CIIJIAMH.
s mosiss O6paboTka moA-n300paskeHnit MOXKeT ObITH BHIOPAHO 3HAUECHHE:

1. Separate — B 3TOM ciIydae Jjid KaxKJI0r0 MOAn300paKeHNs B OTJAEIHbHOCTH BhICIUTHIBAETCS
yCpeIHEHHAsi KPUBasi METOI0M HAaWMEHBIITUX KBaJIPATOB ;

2. Use Active — B 3TOM ciydae pacder yCpeJIHEHHAs KPUBAs BEIETCS JJIs AaKTUBHOTO
MoAM300parKeHusl, KOTOpast 3aT€M BBLIUYUTAETCS U3 BCEX.
3.8.15 Amnanu3s 1epoxoBaTOCTU

Komanna Roughness analysis paccunrbiBaer napaMerpbl 11epOXOBATOCTU IOBEPXHOCTH, OLIUCAHHBIE
B npusoxennn F.
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3.8.16 IloporoBas duabTpaius

C momorsro komauasl Threshold BeI3biBaeTCs OKOIIKO, MOKa3aHHOE HA puc. 3.47. B 3ToM OKoIIKe
Boi MoxkeTe 3a1aTh OPOrOBbIi YPOBEHD (B J0JIX OT MAKCUMAJILHOM BBICOTHI HA KPUBOIi), 1
mpeobpas3oBaTh 4acTH KPHUBOi, OKA3aBIINECs BBIIIE U/WIKM HUXKe Hero. Ecian HAIpOTHB 10JIs
VCTaHOBUTD BBIIIE CTOUT TAJ0YKA, TO 3HAYEHUIO BHICOTHI BO BCEX TOYKAX, I/I€ OHO MIPEBBIIIAIIO
3HAYEHUE MOPOrOBOrO YPOBHs, Oy/I€T IPUCBOEHO 3HAYEHUE, PABHOE MAKCUMAJBHOM BBICOTE HA,
MTOBEPXHOCTH, JINOO BHICOTE TIOPOTOBOTO YPOBHS, B 3aBUCHMOCTH OT BHIOPAHHOTO. AHAJIOTUIHO,
€CJIU TAJIOYKA, CTOUT HAMPOTHB TOJI YCTAHOBUTH HUXKE.

MNoporoean gpuneTpauwa B

HDDBEHb L T T T T T T I T I T S A B B 0?5?81 3:
JCTAHOBMTE BHILE v

Gl |MaKCMMgM _'J
YeTaHoEMTE HUseE v

1] |HposeHb j

Carcel |

Puc. 3.47. Oxuo BbIGOpA MOPOTOBOTO yPOBHS

3.8.17 Amnanu3 cuja0BOIl KpuBOii

ITporpamma ®emtoCkan Onnaiin obamaer psagoM GyHKIME 171 pabOThI ¢ CUJIOBBIMU KPUBBIMU U
UX aHAJIM3a B paMKax [EPCUCTEHTHON MOJEIH MOJUMEPHON IEMH, IPEI0CTaBIAS BO3MOKHOCTH
00paboTKK KaK €JUHUYHBIX KPUBBIX, TaK U MACCHBA KPUBBIX OJHOBPEMEHHO.

Moaynb mo 06paboTKe CHJIOBBIX KPUBBIX BKJIIOYAET TPU (DYHKIUU:

e Hopmasuzosars cunosyio kpusyio (Normalize force curve) - mjist Hopmaiusanuu CUIIOBbIX
KPUBBIX W MPUBEIEHNS BCEX KPUBBIX K YIOOHOMY BUIY [JIsT JaJibHeineil 00paboTku

e Kpusas pasnenenus (Separation Curve) - njis npeoOpa3oBaHusi HCXOAHON KPUBOH K KPUBOW
B KoopaunaTax Cwuia ot Paccrosinus MeXIy KaHTUIEBEPOM U 0Opa3IoM

e WLC anamu3 (WLC Analysis) - HEmOCpeICTBEHHbIN aHAJIN3 U MOy YEHUE TTapAMETPOB
KPUBOI B TPUOINKEHUH MEPCUCTEHTHON MOJEN MOJUMEPHON e

Hopmanusanusa cuJIoBoii KpuBoOii

s nanpaedinei paboThl HEOOXOAUMO, YTOOBI KPUBasd MMEJIA OIPEIE/TEHHbIH BUI: 001aCTD
KOHTAKTA JOJIZKHA HAXOAUTHCS CJIEBA, JIMHUN HYJIEBOTO YPOBHSI IS BCEX KPUBBIX TOJIXKHbBI
COBTIATH, OBITH CTPOrO FOPU3OHTAJBHBIMY U TPOXOAUTDH Yepe3 Hyib ocu F, ygacTku,
COOTBETCTBYIOIINE KOHTAKTY KaHTHUJIEBEpPA C ITOBEPXHOCTBIO, TAKIKE JIOJIZKHbBI COBIAJATH JIJIst
KPUBOI 1101BOJIa U OTBOAA (B CJlyuae OTKPBITUSI HECKOJIbKUX (DaiijioB - [ Bcex KpuBbix). s
IpeoOpa30BaHus KPUBOH K TAKOMY BHJIY HCIOJb3yercsa GpyHKius Hopmarusdosams curosyro
Kpueyto u3 Meno Curve (KHomka ).

EcTh BO3MOXHOCTH aBTOMATHYIECKOTO TIEPEBOPOTA KPUBBIX, HE UMEIOIIUX BBIIIE OMUCAHHBIN BT
(3nauenue Aemo s napamerpa Ilepesopauusams) Win e BbIOOD BPYUHYIO: TIEPEBOPAYNBATD BCE
kpuBble (3navenue Jla) wiu He nepesopaduBaTh HU oAHON (3Hauenue Hem). Ilpu BoiGope
mapamMerpa Buposuams Hyab no evideseromy TPOUCXOIUT BLIDABHUBAHKE HYJIEBOIO YPOBEHS
IyTEM BbIYETA IIPAMON, ALIPOKCUMUPYIOMIEH y4aCTOK, BLIOPDAHHBIN € HOMOIIBIO METOK, JIJIs
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Puc. 3.48. Oyuknmsa HOpMaIu3anuu CUIOBOM KPUBOIL.

KayKJ0ro moan3obparkenus. Eciau BeiOpan napamerp Cosmecmums yuacmry HaKAOHA, TO
ABTOMATHYECKHU COETUHSAIOTCS YIACTKU HAKJIOHA B HAYAJE KAXKJOrO HOAM300paykeHus.

Eciu tpebyercst paccaurarsb mapaMerpbl KPUBOH, TAKUE KAK HAKJIOH y4aCTKa HAKJIOHA,
COOTBETCTBYIONIEr0 KOHTAKTY dF'/dZ n Ang, ypaBHEHHe MPSIMOil, COOTBETCTBYIOIIEH CBOOOTHOMY
TOJIOYKEHUIO KAHTHUJIEBEPA, CPEIHEKBAIPATUIHOE OTKJIOHEHNE TAHHBIX OT ITOH MPAMOIi, TO
HEOOXOIMMO BhIOpATh mapamerp Cmamucmuka. Beibop moau3obpaskeHuii 1yt aHATN3a 33/1aeTCst
OIIIMOHAIBHO, PACYET MOMKET HPOBOIUTHCS [IJIs BBIIEJIEHHOM 001acTH, JUO0 Ke i KPUBBIX
[OJIBOJIA UJTH OTBOJIA B IIEJIOM, B 9TOM CJIy9ae HAXOIUTCI CTATHCTHKA HAKJIOHHOI'O M HYJIEBOIO
YYIACTKOB.

Eciu pacuer craTucTuku mTpOU3BOAUTCS MO JIJIsi BEIOPAHHON 00JIACTH, TO [IJIsT KaXKI0U KPUBOit
BBIOpaHHBIN y4acTOK anmpokcumupyercs mo MHK u maxomsarcs coorBercrByIorime

K03 PHUIUEHTHI.

Pacuer jyist KpUBBIX B [IEJIOM PEAU30BAH CIEMYIOMMM 00Pa30M.

1. TlocTtpoenue criaykeHHON KPWBOI IO MCXOAHBIM JAaHHBbIM. B 3aBucmMoOCTH OT KOJIMYeCTBA
TOYEK, BLIOMPAETCs OUH U3 TPEX BAPUAHTOB:

e N<=64 - ycpegnenue 6erymnmM OKHOM ITUPUHON 3 TOUKH
e N<=256 - ycpeaHeHnne OeryIyumM OKHOM IUPUHON 5 TOUEK

e N>256 - mocTpoenne OUINHENHHOTO CIiTaiHa Mo 64 ToYKaMm
Beoranciienne mepBoi mpon3BOIHOIA.
QuybTpalus MepBoil TPOU3BOIHON MeIUAHHBIM (DUIBTPOM TITUPUHON 3 TOUKH.

Borunciienne cpenrHeKBaIPATHIHOTO OTKJIOHEHUS TIEPBOi mpon3BoaHoit RM S.

AT

Ilouck maknonnoro y4dacrka. Uiercs nepBbiii cjieBa HEHYJIEBOM y4aCTOK, HA KOTOPOM
3HAUEHNe TepBOil TPON3BOAHON MeHbIne 3Hauenus (—RM S). Ha srom yuacTke MeTomom
HANMEHBITTUX KBAJIPATOB MO MCXOIHBIM JIAHHBIM CTPOUTCS MPsAMasd HAKJIOHA.

6. IMTouck nuaro. Uuiercs nepsblii cupaba y4acTok jiuHOi 6osiee 1/5 obiueii 1jauHbl KPUBOii, HA
KOTOPOM MOJLYJib HEPBOil POU3BO/HOM MeHbIne 3uadenus RMS. Ha srom yuacrke meromom
HAMMEHBIITNX KBAIPATOB MO MCXOJHBIM JAHHBIM CTPOUTCS MPSIMAST TIIIATO.

7. Bprauciienue HaKJIOHA CHIOBOM KPUBOH. 3a HAKJIOH MPWHUMAETCS YIOJI MEXKIY MPIMOit
IJIATO W MPsAMON HakjoHA. Kcmu npsamas miaro He ObLIa HalieHa, 32 HAKJIOH MPUHUMAECS
yIOJ1 HAKJIOHA IIPAMON HaKJIOHA.
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Boraucsiennbie npsivbie 0T00paxKaTCHd Ha KPUBOH CHHUM IIBETOM.

Kpusag pasnesienns

®yukims Curve/Separation Curve npenHa3HaYeHa JJist TIOCTPOEHUST KPUBOIT pa3zesiennst (KHOMKA
Etjm). Boruncnenne k03hduImenToB HAKJIOHHOM MPSMOii, COOTBETCTBYIOMIEH 00/IaCTH KOHTAKTA,
KAHTHUJIEBEPA U TMIOBEPXHOCTH, PEATU30OBAHO AByMs criocobamu - myrem pacdera nmo MHK, jgubo mo
KaTuOPOBOYHBIM JAHHBIM MUKPOCKOTA. [IepBblil METO CTOUT MPUMEHATH JIUIThL B TOM CIIydae,
ecau nHGOpMaIU O KaIuOPOBKE OTCYTCTBYET (ITO UMEET MECTO, €CJU B BO3MOXKHBIX OCHX JIJIs
cuibl orcyrerByior nanomerpsl). Pacuer no MHK npoussonures ¢ yderom iyma, 3a1aBaeMoro
Kak mapamerp (Ypoeens wyma).

KpwvBaa pasgeneHis

MeTog Mo MHK N
YHOBEHD LyMME

Kz kanmdpoekK

Ok ] ’ Cancel

Puc. 3.49. IlocTpoeHne KprUBOU pa3/esIeHHS.

WLC ananus

ABanu3 Ipom3BOOUTCA B IBA 3TAIlA - MOMCK JOKAILHLIX MEHAMYMOB U IIOJIydYeHHE IapaMeTPOB U3
nepcucrenTHoit Mogenu. IIpu BbI30Be KOMaH/bI HOsBIAETCH MeHIO ¢ napamerpamu (puc. 3.50) dis
HadaJ1a HeOOX0AUMO BhIOPATh KPUBBIE, Ha KOTOPBIX OyIeT IPOU3BOAUTLCA AHAJINS, €CIH IOJIE
Buibpams nodusobpasicenus He yCTAHOBJIEHO, TO aHAIU3 OyIEeT WATU IO BCEM HEUYETHBIM
noau300pazkeHusaM (OAPa3yMEBAETCs, YTO HEYETHBIE MOAU300pasKeH sl COOTBETCTBYIOT KPUBBIM
OTBOJIA), eciii XKe TPeOyeTcss NPOU3BOAUTDH AHAIKM3 [0 YETHLIM I10IU300DAKEHUAM WU YKE JJIst
OJIHOIO, TO i napaMerpa Ilodusobpasicenus HyKHO yCTaHOBUTH 3HadeHnue Ilodeod, eciu
HHTEPECyeT TOJIbKO aKTUBHOE IMOIU300pazkeHue - 3HadeHue Axmuenoe.

WLE aHans &3]
BrifipaTe noauaobpaxeHia
NoawzobpakeHia OTeog -

NokanbHbIE MAHMMYMB!

(8) AsTonomck () Koppekuma BpyuHyin

BrifipaTh y4aCTOK BPy-HyI0
VposeHs wyra h

ko nowexe 63

L E ]

CTpomTe FMCTOr pary

MNepcrcTeHTHAA MOdENb

TemnepaTypak 300

Hyn. coenr Hynesoi

PaccuntaTts

< |la»

Cancel

Puc. 3.50. ITapameTpsr.
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CyuiecTByer aBa MeToJia [OUCKA JOKAJIbHBIX MUHUMYMOB: aBTOMATUYeCKuii (ABTONOUCK) UK
nosnocrbio pyunoii (Koppekuust Bpyunyio). Pekomenyercs cHauasia BOCHOIb30BATHCS
ABTOTIOMCKOM, & 3aTeM TPU HEOOXOIMMOCTH MOJAKOPPEKTHPOBATH HANIEHHBIE YIACTKA BPYUIHYIO.
1. Pexxum aBTOMOMCKA.

[Tonck JTOKAJIBHBIX MUHIMYMOB MOXKHO TTPOBOIUTDH HA yIACTKE, TMOAOMPAEMOM ABTOMATHIECKH
(mone Buibpams yuacmokx 6py4wnyo He YCTAHOBJIEHO) C UCIOJIbL30BAHUEM I1APAMETPA IIyMa
Yposenv wyma, niin ke BIOUPATH €r0 BPYUHYIO, JJIs 3TOIO HYKHO BbIOPATb HYKHBIN yIaCTOK C
TTOMOIIIHI0O METOK W HaXKaTh Yemanosums. 3Hatienne, BrIOpanHoe miist mapamerpa Iupuna oxua,
OTPAaXkKAeT TOYHOCTD MO OTHOIIEHUIO K IITYMY, C KOTOPOil OyIyT MCKATHCS JOKAJbHBIE MUHUMYMBI.
Ha wn3obpaxkennn HalieHHbIE JJOKAJIbHBIE MUHIMYMbI OTOOPAXKAIOTCS CHHUMHU TOYKAMU, TAKIKE
PHUCYIOTCS JIOKAJTbHBIE MAKCUMYMBI - 3eJIeHble TOYKU. AnnpokcuMarnus ¢ nomomnbio WLC momenu
OyZeT IPOBOAMTHCH HA YIACTKAX MEXK/y MAKCHMyMaMH /10 MAHUMYMAaMU.

2. Pexxum Koppekimmu.

YT00BI TOAKOPPEKTUPOBATH YIACTOK OT MAKCUMYMa, 10 MUHUMYMA WU JO0OABUTH HOBBIA,
BBIOEPHUTE C TTOMOIIBI0 METOK MPABUJILHBIN M0 Bamemy MHEHWIO yIACTOK M HAXKMUTE
Koppexmuposams no memram.

Ectb BO3MOXHOCTH CTATHCTHYECKOTO AHAIN3A HANWIEHHDBIX JIOKAJIbHBIX MUHUMYMOB, [IJIsI 9TOTO
HY2KHO BbIOpaTh mapamerp Ilocmpoums sucmozpammy. Ilocme aToro dymer mocTpoeHa
ECTOrPAMMA, BCEX JIOKAJILHBIX MUHUMYMOB ¥ BbIBEZEHA Tabauna ¢ Humu (puc. 3.51).

' Merged 2:8
X

!H ¢ N ¢ MNL.. 4 MNZ. A
o 1 4g95 %533
08 d 2 5406 333l
3 7195 %8
2 4 5594 *.64

b é I : 5 07 39.47 >
30 40 = Min2, nm f 2015 03
02 Min2: 31,8398 nm N: 21 .15, .43
8 1865 40.73
9 -1.07 40.79
(1] s 10 -1.141 41.13
11 -0.8518 45.68
i f 12 2324 4794
D23 {0 TRE T 13 9688 48.52
H ) = 4 4 753 4869

] @ 5] 7 15 243 50.54 v

< >

Puc. 3.51. Haxox/1ieHue JIOKaJIbHbIX MUHUIMYMOB.

B Tabaune kaxkmas caeayionas CTPOKa COOTBETCTBYET HOBOM KpuBOil. B crosbiax Haxomsarcs
KOODJIWHATHI HAUIEHHBIX MUHUMYMOB. ['MCTOrpaMMa CTPOUTCS IO BHIOPAHHOMY CTOJIOILY, T.€. JIUIITh
JUISE MUHAMYMOB C OTPEIEJIEHHBIM HOMEPOM OT HAYAJIA, IO ITOMY K€ CTOJIOIYy MPOUCXOIUT
COPTHPOBKA TAOJIUIIBI, TOBTOPHOE HAXKATHE MEHSET COPTUPOBKY IO YOBIBAHUIO HA COPTUPOBKY IO
Bo3pacrtanuio. Eciu BeiOpaHa cTpoka B TabIHIE, TO COOTBETCTBYIOIIEE € MOIM300pazkeHne
CTAHOBUTCH AKTUBHBIM.

C moOMOIIBI0 METOK HA THCTOIPAMME MOXKHO BHIOPATH HEKOTOPYIO 00JIACTH, TTPU 3TOM B TAOJIUIE
OCTAHYTCS JIUITH T€ KPUBbIE, MUHUMYMBbI KOTOPBIX B aKTUBHOM CTOJIOIE TMOMAIAI0T B BHIOPAHHBIN
uaTepBaJ. st paboThl ¢ ruCTOrpaMMoil B MeHIO Items ecTh HECKOJIBKO CHenaIbHbIX (DyHKITHIA.
Remove not used ynasster u3 n3obpazkeHusi Te€ KPUBbIE OTBO/IA W COOTBETCTBYIOIINE UM KDPUBBIE
OJIBOJIA, HA KOTOPBIX He HallJIEHO JIOKAJIbHBIX MuHuMyMOB. Remove filtered ynamnsier kpusbie, He
MOTIABINNE B BHIODAHHYIO HA, THCTOTPAMME 00JIACTh, MPU 3TOM KPUBbLIE O€3 MUHUMYMOB He
ynansiorcs. Remove selected ymanser kpusbie, MOTABIINE B BBIAEJIEHHYI0 HA TUCTOTDAMME
obsacts. Kpome Toro 10 Havasia aHagn3a u3 MACCUBA, KPUBBIX MOXKHO V/IAJIATh AKTUBHYIO KPUBYIO
U BTOPYIO, COOTBETCTBYIOLIE eii, ¢ momorpio dyukuuu Curve/Remove active curve.

Kora koppekTupoBanue HaflIeHHBIX JOKAJIHHBIX MAUHAMYMOB 3aKOHYEHO, MOXKHO IIE€PEXOIUTH K
anasu3y.Ha kaxk/10M U3 y4acTKOB MexK/1y JAByMs MUHHMYMAaMH [IOBEJEHHE KPUBOH MOXKeT ObIThb
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OIHMCAHO MEPCUCTEHTHON MOJEJbIO C MOCTOSTHHBIME TapaMerpamu. B mosie BeIOOpa mapaMeTpos
HY?KHO YCTAHOBUTH TeMieparypy u Bbilbpars ajsropurm (napamerp Hyaeeot cdsuz), 1o Koropomy
OyIyT amMmpOKCUMHUPOBAHBI BCE YIACTKU PACTSKEHNsT HA KPUBBIX. Peasn30Bano Tpu BaphuaHTa:
Hyaeeow - ¢ HyneBbIM BEPTUKAIBHBIM CABUTOM; [lo danmbim - C BBEJIEHHEM BEPTHUKAIHLHOIO C/IBUTA
JUIS KQXKJIOrO ydacTKa (B 9TOM CJlydae BEJIMYMHA BEPTUKAJIBHOIO CABUTA BHIYUCIISAETCA KAK TPETHil
Bapuanuonublii mapamerp F0); Cynepnosuyus - ¢ y4eTroM Cylepro3uluu, T.e. aHAJIU3 yIaCTKOB
BEJIETCs CIIPABA HAJIEBO, I1€pBasi (caMasl IpaBasi) KpuBas 00pabaTbIBAETCs HEIIOCPEICTBEHHO, JIJIst
KaXKJI0i MOCIeAyoIeil MPON3BOANTCS BBIYET "XBOCTOB'"BCEX KPUBBIX, JIEIKAIINX MMPABEE TAHHOMN,
BEPTUKAJIBHBIN CABUT He yUIUThIBaeTcs. Ilocse 3Toro s HemocpeICTBEHHOrO paciera HeoOXOINMo
HaxkKaTh KHONKY Paccwumams, Toraa OyaeT IpOU3BeIeH pacueT U Pe3ysbTaThl Oy/IyT BbIBEIEHBI HA
9KpaH B BH/JIe TaOIuIB! (puC. 3.52).

Extension  dFidx
0871883 00284863
069235 D088
0734068 0.0139697
-0.00667 462
0757334 -0.0078098
0.708849 -0.016467
0806205 -0.0276767
0870776 -0.0037375
0707816 -0 00639672
0.792178 00191611
0822145 -0.0174007
081013 00261965 v

Curve. Frnin,ni Zminnm Lp.nm Le.nm
1 0160016 76.3281 0396434 87 5434
-0.0%8 39,4663 0111817 57.007

0133984 538430 0111459 73.3497
D.0535938 36 B40E 02378554 53 3084
0104891 722734 0199916 954314
-0.127859 403047 00933984 568693
0120208 36.1797 023232 44 8765
-0.0566563 505391 0220702 763441
00972344 702188 0127304 95,2048
0160016 486375 0.199347 614603
-0.107853 458328 0383164 56 8086
-0.172031 515313 016397 63,6086
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Puc. 3.52. BeiBox pe3yibraTos.

BeiBossites cienmyromue BesmauHb: Subimage - nHomep noau3odbpazkenus, Curve - HoMep KpuBoit
Ha JAHHOM Hoam300parkenuu, Fmin - kpuruyaeckas cuiia, Hpu KOTOPOH MpOU30IIes
KOH(DOPMAITMOHHBIN TIEePEeXO] WJIM PAa3pbiB, Xmin - JJINHA, MPU KOTOPO MPOW3OIIIET
KOH(DOPMAITMOHHBIN TEPEeXO/] WM Pa3pbiB, Lp - mepcucrenTHas aauHa, Le - kouTypHas aiauaa, FO
- BEJIMYMHA BEPTUKAJIHHOTO caBura F0, MCIOIb30BaAaHHOIO KAaK JIOMOJHUTEILHBIN MapaMerp,
Extension - ornocuresnbuoe pacrsixkenue, dF /dx - npousBosHas or HaiijieHHON KPUBO B TOYKE
nepexosa (paspbisa).

3.9 Pabora c 6ydepom odbmeHa

B mento Edit ecrs Tpu Komanabl 1iist paborsl ¢ Gydepom obmerna — 3ro komanasl Copy, Copy
Text u Add Text. Komanma Copy kommpyer cojep:KuMoe aKTUBHOI'O OKHA B MMANKy OOMEHA.
Kowmanna Copy Text momemaer B manky oOMeHA TEKCTOBBIE TaHHBIE, KOTOPHIE €CTh B aKTUBHOM
OKHE, yIaJIsisi TIpU 3TOM mMeroreecs copepxumoe nanku. Komanga Add Text, 8 ormmuane ot Copy
Text, mobaBjiser maHHBIE B MANKy OOMEHA, HE yAAJIsisd YK€ WMEIOIINECS TaM.

3.10 OTmMeHa u BOCCTAHOBJIEHUE W3MEHEHUM

Korna Bor obpabarbiBaere n3o0parkeHne, TporpaMMa 3alOMUHAET CIeIaHHbIe N3MEHEHHS, TaK ITO
IIOTOM HX MOXKHO OTMeHsATh Komanaoii Merio Edit/ Undo (kmonka %), a Takke BOCCTAHABIMBATD
OTMeHeHHbIe 3MeHennst Komanaoil Merio Edit/ Redo (kmonka ). Cremyer ormMeTuTh, 9TO
oporpamMMa He 3all0MUHAET M3MEHEHU B [IPEJCTABIEHUN JIAHHBIX, TAKUX KAK CMEHA IaJIUTPhI,
DACCTAHOBKA METOK, DUCOBAHUE CEYEHUI U T.JI. .
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3.11 Pabora c okHaM"

3.11.1 VYwnopgaagodmBaHUE OKOH

s ynopsinounBanusi OKOH npeanasnadenbl Koman bl Cascade u Tile uz mento Window. Ilo
xomauae Cascade okHA OyAyT paCHOJIOKEHBI OIHO MO APYTUM [0 AUATOHAJN OT JIEBOTO BEPXHETO
yria. Ilo komange Tile okHA pacmosaraloTcs He TEPEKPHIBASICH, CAEAys APYT 33 JAPYrOM CJIEBA
HAIPaBO W CBEPXY BHU3.

Ecnu B paboueit obiacru nporpaMmbl €CTb CBEPHYTHIE OKHA, TO Hocje KoMaHabl Menio Windows/
Arrange Icons ux 3arosioBku OyyT PACIOJIOKEHBI BILIOTHYIO JAPYT 3a APYrOM CJIEBA HANPABO W
CHM3Yy BBEPX HAYMHAs U3 JIEBOI'O HUXKHETO yIJIA.

Ecnu BbI XOTHTE 3aKPBITH BCE OKHA (M BUIMMbIE, U CBEpHYTHIE), BbiOepuTe KoManay Close All Toro
7K€ MEHIO.

3.11.2 CwMelrienne OKOH

C TOMOIIBIO MBIIITH ¢ KOJIECOM MOYKHO CMEIIATh BCE OKHA, HAXOSIIMECsS BHYTPH IJIABHOIO OKHA
nporpamumbl. Jisi BEPTUKAIBHOIO CMEIIEHHs [IPOCTO BPAIIAMTE KOJIECO MBIIIHU, & JJIs
POPU30HTAJIBHONO — Bpalliaiire KOJeco, ylepxkuBas naxkaroi kiasuiry Ctrl.

3.11.3 Bsi6op uzobpakenusd

Select image... x|

wm_1 ‘Height
PETF_FT1.000.spm:Deflect

Select Cancel

Puc. 3.53. Oxno BBIOGOpA M300parKeHMUs.

C nomorupio koman bl Mero Windows/ Windows... Bel Moxkere GbICTpO 1epeiiT K HyKHOMY
uzobpazkenuto. [Ipu BBHIMOTHEHUN 3TOM KOMAH/IBI MOSIBJISIETCS MAJION CO CIIUCKOM BCEX OTKPBITHIX
okon (puc. 3.53). IlepenBurasich 1o CIUCKY, BBl yBUANTE B MTPABOil YaCTH IUAJIOTa YMEHDIIEHHOE
n300pazkenne BLIOpaHHOro okHa. Ilocse Haxkarus kHonku “Activate” BoIOpaHHOE OKHO CTAHOBHUTCSH
aktuBabiM. HaxkaB kuonky “Close Window”, Bor 3akpoere BbIOpaHHOE N300paYKeHUE.

Beibpars Hy:kHOE n300paxkenne MoKHO u mpoire. CIrcok OTKPBITHIX W300pasKeHuit ecTh B
nuzkHeil yactu Mexio Window, HO TaM nponuchiBalOTCH He Oojiee AeBATH U3 HUX.

3.11.4 W3mMmeHeHnii pazmMepoB OKHAa

N3menurs pazmep okHA ¢ n300pazKeHUEM MOXKHO CTAHIAPTHLIM Jjid cucreMmbl Windows o6pazom.
[Ipu moaBeneHny Kypcopa K Kpaio OKHA, OH MPUHUMAET (hOpMY JIMHUU C AByMs cTpenkavu. [Ipu
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Takoil popMe Kypcopa, eciIu HaXKaThb U YAEPKHUBATH JEBYI0 KHONKY MBIIIH, TO C JIBUKEHUEM
MbIIIH pa3mep okHa Oymer mensarbcs. [Ipu n3menennu pasmepos HA OKHE Oy/1yT [MOKA3aHBI [IBE
IMITPUXOBBIE JTUHUH C TIOIMTUCAMHY, TTOKA3bIBAIOIINMA pa3Mep OKHA B TOYKAX.

3.11.5 BoccraHnoBjenne pazMepoB OKHa
Eciu Ber pacraruBaim wim CKUMAIM OKHO, UCIOJIb3ys CTaHmapTHbE npueMbl Windows, TO
BOCCTaHOBUTH €r0 MEePBOHAYAJIBHbIE Pa3Mephbl MOXKHO KOMaH/0i MeHIo View/ Normalize.

3.11.6 ®opmar JereHabl

Bce manumymsiiium ¢ popMaTroM BBIBOAA M300parKeHHs HA SKPAH MOTYT OBITH OCYIECTBJICHBI Ha
zaksiaake Obliee B OKHE [1apaMeTPOB, BbI3bIBAEMbBIX C LIOMOLIbI0 KoManibl View,/ Preferences...

Fili GROH_DE R0E 1
Irmage data Heght

Puc. 3.54. Kommaxrabiii (ceBa) n pacmmpenHbiii (cipasa) popMaThl JI€TeH b

N306pazkenne MOKET BLIBOAUTHCSA B JBYX PEKMMAX - KOMIAKTHOM U pacummpentHom (puc. 3.54).
Ecau Bt xotuTre, 9T00bI H300pazkeHne BBIBOJMIOCH B KOMIIAKTHOM BH/IE, TO IMIOCTABHTE TATOUKY
nanporuB nosig Komnakraerit Bua. Ha m3o0pazkennu moBepxHOCTH OOBITHO BBIBOJIUTCS JIENEH/ 1A,
COCTOAIIASA W3 MACIITAOHON JTUHUH (B KOMIIAKTHOM PEKMME) WU Oceil (B PACIIMPEHHOM DEKUME),
IITKAJIBI COOTBETCTBUS [[BETA, W BBICOTHI, U JOMOJHUTEIHHOM nHbOpManuu o ¢daiijae u JAHHBIX 9TOr0
n300pakenus. BbIiBog BepTHKAIBHOM MIKAJIBI MOYKHO BKJIIOUUTDH UJIU OTKJIIOYUTDH C TIOMOIIBIO TTOJIs
[Tokasarp mwKamy Z. AHajsorugabiM 06pa3oM MOXKHO yIIPABJISTH BBIBOAOM HA U300PazKeHUH
undopmalyu 0 HazBaHuu U ocobennoctsx daitia (one PailioBble JaHHBIE), TAPAMETPAX
u3obpazkenus (nose TlapaMerpbl) U CTATHCTUYECKUX JAHHBIX TI0 U300pasKeHuio (moJje
Crarucruka).



IIpunoxenne A

Nucranaganumss mporpaMMHOIO
ooOecIIeyeHd

YcraHoBKa MPOrPaMMHOIO 00ECIIeIeHUs MPOU3BOINTCS IIyTEM 3aIlyCKa MPOrpaMMbI Setup.exe,
HAXOJAIIEHCS HA MHCTAIAIHOHHOM JucKe. [locie 3amycka yeTaHOBKY MOSIBUTCS OKHO BBIOODA
si3bIKa. g yCTaHOBKE PYCCKOM BEPCHE TIPOrPAMMBI BBIOEPUTE PYCCKUiT SA3bIK.

BuumarenpHo npounraiite JUNIEH3MOHHOE corsianienue. st yeTaHOBKY IPOrpaMMbl HEOOXOIUMO
MPUHSATH €r0 YCJIOBUS.

Ha crpanure nadopmalium 0 moJIb30BaTEIE BBEIUTE PETUCTPAIIMOHHOE UM U CEPUIHBIN HOMED,
MOJIyYeHHBIE OT MOCTABINIUKA. Kciu uMsa unu Homep OyayT BBEJIEHBI HEIPABUIBHO, TPOrPAMMA,
"FemtoScan nmpu mepBoM 3aIrycke MOMPOCUAT BBECTU BEPHbIE JTAHHBIE.

B okne BbiGOpa Buja yCcTaHOBKH BbIOEpuTe HOAXO/sdnuil Bapuant. Bapuant “O6braHbiii®
YCTAHABIUBAET KJIUEHTCKYIO YaCTh MPOrpaMMHOro obecneuenust (mporpaMma ”PemtoCkan
Onnaiin), pyKOBOJCTBO TOJIb30BATEIsA, U (Gailyibl mpuMepoB. Eciu Hy»KHO yCTAHOBUTH CEPBEPHYIO
9acThb, BbiOepuTe BapuanT "Bribopounas’. I3HavasbHO BHIOpAHBI BCe KOMIOHEHTHI. [Ipu xkeanun
MOKHO M3MEHUTD MAIKY, B KOTOPYIO YCTAHABIUBAETCS MIPOrPAMMA.

Jlanee Bce omepaiuu BbITOJHAIOTCS ABTOMATHYIECKHU. [Ipu ycTaHOBKE cepBepHOil dacTu
MTPOTPAMMHOTO ODECIIEYEH ST, BO-TIEPBBIX, HA KOMIBIOTEPE JTOJIYKHA OBITH YCTAHOBJIEHA
onepamuonnas cucrema cemeiicrsa Windows 2000, Windows XP, uan Windows 2003 Server, a
BO-BTOPBIX, HEOOXOIUMO BONTH B CHCTEMY C IIpaBaMu aIMUHUCTPATOPA, WHAYE OyIeT BBIIAHO
MpeynpexRIeHrne 0 HEBO3MOKHOCTH YCTAHOBKHU U OYJIET MPEJIOKEHO BhIOpATh APyToil HAbOP
KOMITOHEHTOB WJIU MPEPBATH MHCTALIAIUIO. [10 OKOHYaHUU YyCTAHOBKM CEPBEPHBIX KOMIIOHEHT
HEOOXOMMO [IEPe3arpy3uTh KOMIIBIOTED, 4T00bl ObL1 3amyineH japaiisep mwiarbl DSP.

Ecnu mporpamma ycTaHABINBAETCS B MEPBBIN pa3, MOCJe Mepe3arpy3Ku MOsIBUTCS COOOIIEHNE O
TOM, 9TO HAilJIEHO HOBOE yCTPO#CTBO. /IpaiiBep JJIsi 3TOrO yCTPOMCTBA JIEKUT B TOU JKe IMaIKe,
KyJla YCTAHOBJIEHA TpOrpaMMa. B OTBET Ha 3ampoc CHCTeMbI, YKayKUTe MyTh K jpaiisepy. [locie
YCTAHOBKH JIpaiiBepa B JUCIETYEPe YCTPOWCTB MOXKHO Oy/ier Haittu B pazjesne Scanning Probe
Microscopes ycrpoiicrso FemtoScan DSP Board.
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IIpnaoxenue B

Onucanme KaJnOPOBOYHBLIX KOHCTAHT

e Hysteresis - myTb K ¢aitiny KaaubpoBku rucrepeduca. Jjisi KOppEeKTHPOBKHU HEJTHHEHHBIX

HUCKAyKEHU pa3MepoB 00pa3Iia, MOy YaroIiuXCsl BCJIEICTBIE HAJIMYNS y Mhe30KEePAMUKI
PUCTEPE3KCa, UCTOIB3YETCs KaIuOpOoBOUHbIH (daiis, co3maBaembrit mporpammoii "®emroCkaH
Oxnaiit 1o BBEJEHHBIM MOJIB30BAaTENEM JaHHBIM (cM. 3.7.8).

Client Interface - Hazpanue KaMETCKOro wHTEPdEiica. ¥ KIUEHTa TPU MOACOeIUHEHNN OyIeT
3arpyzken naTepdeiic OKHA, mapaMeTpoB ¢ 3TuM uMmeHeMm u paciuperuem "XMLY. Tekymas
Bepcus uaTepdeiica — "fsvarlist.1.14.

Security - pazaen onuuit mudpoBaHus.

— Encryption - pexkum ycTaHOBKE mapamerpoB mudpoBanus — 6e3 mudpoBaHusd,
MCTIOJIL30BATh HACTPOWKHU CEpBEpa WJIM HACTPONKM KiueHTa. B ciayuae, ecoin
YCTAHOBJIEH PEXKUM HCIOJH30BAHUS TapPAMETPOB CEPBEPA, Y KIIMEHTA JTOJIKEH ObITh
YCTAHOBJIEH AHAJIOTWYHBIN PEXKUM - HHAYE OH He CMOXKET MOJKIIOYNTHCS .

— Message Digest - pexxum renepanuu noanucu 0J0Ka JTAHHBIX.

* Cipher - agropurm mudpoBanus.

* Mode - pexxum mudposanus - 6nokamu (ECB), nenoukoii (CBC) wiu ¢ obGpaTHoii
ces3bio (CFB).

* Key Length - quinna ceccmonHOro Kiito4da, cam KJII04 M€HEePUPYETCH aBTOMATUIECKH.
* Padding - merox monosinenus 6J0Ka JAHHBIX 10 KPATHON JJIMHBL (HYJISMU WU 11O

aaropurmy PKCST).

DAC Max., V - makcumasibaoe BbixoHoe nanpsizkenne [[ATl. Hanpsixkenue Bapbupyercs: B
mmnanazone ot —DACMax no DACMazx. CrangapTHoe 3uadenne — 3 B.

ADC Max., V - makcumanbroe BxogHoe Hanpsizkeaue AIIIl. Hanpsixkenue Bapbupyercs: B
muanaszone or —ADCMax 1o ADC M ax. Crangaprroe 3aagenue — 10 B.

Ut - mapameTpnl TeHepaTopa ONmopHOro HampsikeHus Uy.

— Max., V - MakcuMaJjibHOE BBIXOAHOE HAIPSXKEHUE IeHEePATOPa OIOPHOIO HAIIPSAXKEHUS
U;. Cranpgapraoe 3uadenue — 9 B,

— Bias, mV - cmermenne Hy/1s TeHEPATOPA OMOPHOTO Hanpskerus Uy.

Freq. Max., KHz - makcumanbHas 9acrora reHepaTopa 4acrorbl. CTaHIapTHOE 3HAYEHHUE —

10000 KT,
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e 7Z Ampl. Max., mV - makcumaabHOE HaNpsiKeHue rereparopa dactorbl. CranmapTHoe
suadenue — 500 mB.

e PI Gains Scale - Mmacurrabupyomuit MHOKHUTEJb TPOMOPIUOHAIBHOIO U HHTErPATIHBHOTO
3BeHbEB. BHyTpeHHee MpeIcTaBIeHne TTO3BOJIAET 33aBaTh 3HAUYEHNS 3BEHBEB B THATIA30HE OT
—21'5 10 2'5 — 1, HO paboTa ¢ TAKUME BeTMUNHAMHI HEYIO00HS, JJId MOIb30BaTesa. IlosToMy
BBO/JIUTCS MACIITAOMPYIOMINN MHOKHUTEb, W MOJIH30BaTE/b PAOOTAET C BEJIMYWHON, PABHOMI
Gain x 2~ PIGansScale  Crapgnapraoe 3nagenue — 6 (coorBercrByeT MacIITabUPYOIIEMY
k03 dunuenry 1/64.

Inverse Z - manpasienue nongpusanuu Tpyoku. IIpuaaro, 9To ecnnm npu momatie
[OJIOKUTETBHON PA3HOCTH HMOTEHIIUAJIOB HA Z-00KJIA/IKU IIbE30MAHUILYJIATOPA OH C2KUMAETCs,
10 InverseZ = Yes, ecnu pactaruBaercs, To InverseZ = No.

Precise X,Y DACs - nagnune B aekTponuke ycunureneit X,Y 115 CKAaHUPOBAHUS C
TTOBBINIIEHHBIM PA3PENTeHUEM.

Reduced Z DAC - najuuue B 3JIEGKTPOHUKE YCUIUTENSA 7 NJIsi CKAHUPOBAHUS C TIOBBITIIEHHBIM
pa3peIeHneM.

Sensitivity - 9yBCTBATENIHPHOCTH MHE30MAHUITYIATOPA. JHAYEHUS IYBCTBUTEIHHOCTH MOXKHO
MEHSTh IIPH IPOBEJAEHNH KAJIUOPOBKH IIbe30cKaHepa. Hampumep, eciau yCTaHOBIIEHA,
YYBCTBUTEIBHOCTD X Sensitivity = X sens0, W MEPUO PEIIETKN rpaduTa IPH KATHOPOBOIHBIX
U3MEPEHUSX TOIYUAETCS PABHBIM L, a TabJiMdHOe 3HAYEHNE PABHO L1, TO MPaBUIHHOE
3HAYEHNE YYBCTBUTEHHOCTH HAXOIUTCS 1O (POpMYIIe

XsensO
Xsensl = —F Ll
Lo

— X, nm/V - mo ocu X.
- Y, nm/V-noocu Y.
— Z,nm/V - 1o ocu Z.

1 mhe30cKaHepa ¢ Auara3oHaMu CKanmpoBaHud mo X-Y-7Z 10 X 10 X 2 ym cTaHmapTHBIMU
3HAUEHUSAME ABJIAIOTCA 45 X 45 X 7 um/B.

e Gains - K03)GUIMEHTHI YCUIEHUST BHICOKOBOJIBTHBIX YCUIUTEIEH. BBIXOMHOE HAPSKEHTE
ITAII, ymHOXKEHHOE Ha 3TH KO3(D(DUIUEHTD], IOAAeTC Ha OOKJIAIKHA IIHE30MAHUILYIATOPOB.

X - koaddurment ycumenus no ocu X. Cranmaptroe 3HaueHue — 40.

— X Precise - koaddunmenT ycuneHus mo ocu X YCHUIUTENS C MOBLIIEHHBIM
paspermmennem. CramgapTHoe 3Hauvenne — 1.25.

Y - koadpdurment ycunenus mo ocu Y. Crangapraoe 3uadenue — 40.

Y Precise - koadduruent ycumenus mo ocu Y yCUIUTENS C TOBBITEHHBIM
paspemenunem. CrammapTHoe 3HadeHne — 1.25.

Z - koaddurment ycunenus 1o ocu Z. Cranmapraoe 3Hadenue — 40.

Z Reduced - xo3ddurimenT ycurenus mo ocu Z yCUIUTEssi C MOBBIIMIEHHBIM
paszpemenuem. CrangaprHoe 3HadeHue — 2.5.
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e Resistance - mapamerpsl ycunuress curiana, canMmaemoro no kanaiay Conductivity B
PE3UCTUBHOM DPEXKHME.

— Rfb, MOm - comporuBjerne 0OpaTHON CBI3U OMEPANMOHHOTO ycuauressa. CTanmapTHoe
saadenne — 3 MOw.

— Mode - pekuM moJadu OMOPHOro HampsiKeHus U; — HAPSIMYIO WU Yepe3 JeJIUTE/Ib
(mpu moaksroueHuu yepes Kabesb "PesucTuBHblil peRum®).
x Ra, KOm - conporusnienue nieda gemurens a. Crapgapraoe 3uadenne — 10 KOwm.

x Rb, Om - comporusnenue mieda pemurens b. Crangapraoe 3uagernue — 10 Owm.

e STM - napamerpst rosoBku st pexkuma CTM.

— Rfb, MOm - comporuBierue 0OpaTHON CBI3U ONMEPAIMOHHOTO YCUIUTEIIS B
CTM-ronoeke (puc. B.1).

— It Max., nA - TOK HACBIIIEHWS, PACCIUTHIBAETCS aBTOMATHYIECKHU 110 Hampsixkeauio AIITI
¥ COMPOTHUBJIEHUIO OOPATHON CBS3H.

— Inverse Feedback - pexkxum maBepcun obparnoit cBsa3u. Ecin maa Koppekmnum
[OJIOKUTETLHOIO 3HAYEHUST ONTUOKU OOPATHOM CBsi3u TpeOyeTcs yBeIMYeHUe CUTHAJIA,
obparHoit cB#a3u (yranenue obpasua or 3o14a), 10 InverseFeedback = No, eciu
TpebyeTcst yMeHbIIeHne CurHaga oopaTHoit ¢ss3u, To InverseFeedback = Yes.
CrangaptHoe 3nadenne — No.

— Inverse It - pexxum wHBepCcHHU 3HAYEHUsT OMUOKY 00paTHON cBs3u. Eciu B 1ienu curuasia
OIUOKY €CTh UHBEPTUPYIOMIMI 3j1eMeHT (HAIPUMED, ONEPAIMOHHbBIN YCUIUTENb), TO
Inverselt = Yes, unaue Inverselt = No. Cranmapraoe 3Hadenue — Yes.

— Feedback Channel - nomep kanama AIIT 1, Ha KOTOPOM PErHCTPUPYETCS CUTHAI
omubku obparuoit ces3u. Crangapraoe 3naderue — 0.

e AFM - mapamerpsni rojioBru s pexkuma ACM.

— Force Max., nN - makcuMmaJ/IbHasT PETUCTPUPYEMasi CHIa B3aNMOIEHCTBHs 30H1-00pa3err.
ITO 3HAYEHUE BCErJa ABJIAETCS NPUOIU3UTEbHBIM, PEATbHOE 3HAYECHUE
YCTAHABJIUBAETCS MOCJIE KAJTUOPOBKHU TOJIOBKH M0 KPUBOU TOIBOIA-OTBOIA.

— Inverse Feedback - peskum muBepcun obparnoii ces3u. CranmapTHoe 3HaUeHne — NO.

— Inverse Force - peskum mHBepCHU 3HAUEHWS OMUOKYM 0OpaTHOi cBsi3u. CrangaprHoe
3Hadenne — No.

— Feedback Channel - nomep kanasa AIIIT 1, Ha KOTOPOM PErHCTPUPYETCSA CUTHAI
ommOKu 0OpaTHOi cBs3u. CranmaprHoe 3Hadenwue - (.

— Cantilever Rigidity, N/m - »KecTKOCTh KaHTHJIEBEDA, 3Ty BEJHYHUHY MOYKHO y3HATDH B
crenudUKAIUU yCTAHOBIEHHOTO KaHTUIeBepa. [lapaMerp KeCTKOCTH UCTIOTb3YeTCsT JIJIst
IpeoOpa30BaHUsI BETUINHBI OTKJIOHEHUs KaHTHIeBepa dZ B cuiy B3ammomeiictsus dF'
uo ¢opmyne dF = dZ x (Cantilever Rigidity).

e RAFM - napameTpsl rojioBKu [jig pe3onancHoro pexxuma ACM (PACM).

— Deflection Max., mV - MakcuMaJbHOE PETHCTPUPYEMOE 3HAYEHUE CUTHAIIA
CPEIHEKBAIPATHIHOTO JIETEKTOPA AMILIATY/IbIL.

— Inverse Feedback - pexkxum nnBepcun oOpaTHON CBsI3H.

— Inverse Deflection - pe:kuMm uHBepcuu 3Ha4YeHHs OLIMOKM OOPATHON CBs3H.



IHpunoxenne B. Ommcanne KaanOPOBOYHBIX KOHCTAHT

Puc. B.1. CTM-rosioBKa — Bu CHU3y. Bumen HOMUHAI COMTPOTHUB/IEHUS OOPATHOM CBSI3U OTIEPAIOH-
HOTO YCHUJINTEJIS.
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— Feedback Channel - Homep kanama AIIIT 1, Ha KOTOPOM PErHCTPUPYETCS CUTHAI
orubKu OOPATHON CBSA3M.

— Cantilever Rigidity, N/m - »kecTKOCTh KaHTHJIEBEDA.
e DACs - agpeca ITATI-0B, OTBETCTBEHHBIX 32 PAa3JIMYHbIE KOHTPOJIIEPHI U YCUTATEJIH.

— X - yeusnress X. Cranjapraoe 3HadeHue — 8.

X Precise - ycunurens X MOBBIIIEHHOTO pa3perinenns. CTaHmapTHOe 3HAUYEHHE — 9.

— Y - yeuwnurens Y. Crangapraoe 3uadenue — 10.

Y Precise - ycunurens Y moBbiieHHOro pasperienns. Ctanmapraoe 3HadeHne — 11.
— 7 - ycunmurens Z. Cranpapraoe 3Hadenue — 12,
— Z Reduced - ycunurenb Z noBbineHHOr0 paspernenns. CtanmapTHoe 3HaYeHne — 13.

— Ut - reneparop onopuoro Hampsizkenusi Uy. Crangapraoe 3uagenue — 0.

Stepper - kKoHTpOJIIEp maroBoro asuraress. CTangapTHOe 3HAYEHWE — 7.

Generators Data - perucrp JaHHBIX TeHEPATOPOB YacTOThI. CTaHIAPTHOE 3HAYEHHE — 5.

Generators Configuration - perucrp KoHpUTrypauu reHePATOPOB 9aCTOTHI.
CranmaprHoe 3Hadenue — 6.

Controller 1 - Bcnomorarebubiit KouTposaep 1. Crargapraoe 3uagenue — 1.

Controller 2 - Bciomorarenbubiit KoHTpOAAEp 2. CrangapTHoe 3HAUEHHE — 2.

Temperature - koaTpostep Tepmocrara. Crangapraoe 3HAUYEHHE — 3.

e DSP Timing - onopabie gacToTbl curaanbaoro mporeccopa, ITATIos u AITI.

— DSP Freq., MHz - TakTOBasg 49acToTa CUTHAJIHHOTO MTPOIECCOPA, PABHA, YABOEHHOM
qacToOTe 33JA0MIEro Kpapiesoro remeparopa. Crammapraoe 3Hadenne — 32.768 MI .

— DAC Clock, MHz - rakroBas wactora [TATlos. CranmaprHoe 3uauenne — 4.096 M.
— ADC Clock, MHz - takrosast gacrora AIIIIl. CranmgaprHoe 3nagenne — 1.024 MT'm.
— Timer - 9acTOTHI MpPepbIBAHNSA TalMepa CUTHAJIHLHOTO TTPOIECCopa.

* Resolution, us - paspemenue (4acrora npepbiBaHus KPATHA PA3PEIIEHUIO).
CrangaprHoe 3nadenue — 5.5542 pc.
x Freq., KHz - gacrora npepsiBanus. Cranmapraoe 3uadenne — 60.0147 K.

— ADC Read Freq., KHz - wacrora onudposku curaaja AIIIl. PaccunrbiBaercs
ABTOMATHUYIECKH.

— Feedback DAC Update Freq., KHz - wacTora 00HOBJIEHHSI CUTHAJIA OOPATHON CBS3H.
PaCC‘{I/ITbIBaeTCH ABTOMATUYECKHU.

— Max. DAC Update Freq, KHz - makcumasbias gacrora obnossienus 3nadennii ITTATT.
PaccunThiBaeTCst aBTOMATHIECKH.

e Stepper - HACTPOKA KOHTPOJLIEPA IIATOBOrO ABUTATE N si. KOHTPOJLIED MIATOBOTO JIBUTATEIS
COBMEIIEH ¢ KOMMYTATOPOM BXOIHBIX Kanajos AIIIl, mosToMy YacTh €ro HaCTPOEK
OTHOCHUTCS K KOMMYTATODPY.

— Step Size, nm - pasmep onuoro mara. CraggaprHoe 3naderue — 20 HM.
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— Speed, nm/s - CKOPOCTHh HEpPEMEILEHNUsT, 3ABUCUT OT BEJIMYKUHbI [IAra, OrPAHUIEHA
CBEpXY allllaPATHBIMU BO3MOXKHOCTAME KOHTPOJIJIEPA, TAK 9TO HAYMHASA ¢ HEKOTOPBIX
CKOPOCTeH KOHTPOJIJIEP HAYMHAET MPOMYCKATh ITaru, U YCTAHOBJEHHAS 3/1eCh CKOPOCTh
MOKET He COOTBETCTBOBATH JseficTBurensHoii. CranmaprHoe 3Hadenne — 1630.84 um/c.

— "Forward"Value - 3nadenune 6ura HanpasjeHus s 10ABojga oopasua. CraHgaprHoe
3nagenne — (.

— "Backward"Value - 3aayenune 6ura HanpasiaeHus 1 orsoga obpasua. CrangapTHoe
3nagenue — 1.

— "Power On/Off"Feature - Ha HEKOTOPBIX MOJEJIAX KOHTPOJLIEPOB €CTh OTJEIbHBIN GUT
JIJIs1 BKJIFOYEHHS] U BBIKJIIOYEHHs] IATAHUS [IArOBOIO JIBUIATENsl, 3TOT HapaMerp 3a1aeT
Hasimaue 1ot Bo3moxkuaoctu. CranmaprHoe 3Hadenue — Disabled.

— Power - TTapaMeTPBhl YIIPpABJICHUA MATAHUEM.

x "On"Value - 3nauenne 6ura nuranusa g cocTogausa "Bxaodeno".

x "Off"Value - smauenune 6ura muranus g cocrosgaus "Beikmogeno".
— Bits - coorBeTcTBHE OUTOB KOHTPOJLIEPA OTAETHHBIM (DYHKITUSIM.

x Direction - 6uT HapaBIeHUs IBUXKEHUSI.

* Step - Out 1mara. Bpamienue maroBoro ABUraTe st BBIMOJIHAETCS IIyTEM TyJIbCAIIAN
cocToAHUA OUTA.

* Power - Out nuTtaHus.
* Channels - 6uThl ynpaBjenns KaHaJlaMud KOMMYTaTOPA.

ADC 1 (Feedback) - kommyrarop AIIIT 1. Homep KaHasia 3a1a€TCs YAUCIOM OT
0 710 3, 9TO B IBOMYHOM IPEICTABJICHUN BBITJISIUT KaK JiBa OUTa WH(MOPMAIIUH.
Hywmeparusa 6utoB 3amaeT 0To0parkeHne OUTOB 3TOrO YUCIA
(Murauuii-nysesoit) Ha 6urbl Kourposuiepa. AT 1 ucnonb3yerca mis
orudpoBKU curaasa omubdKu 0OPaATHON CBA3H.

ADC 2 (Friction etc.) - kommyrarop AIIIT 2. Homep kanasia 3a/jaercs 4ucjiom
or 0 710 7, 9TO B JIBOMYIHOM IPEJCTABICHUN BBINJISANT KaK 3 Oura uadopMalum.
ATIIIT 2 ucnonw3yercst [Jist OIUMPOBKU TTPOU3BOJIBHBIX CUTHAJIOR.

e Landing - mapamerpsl onepamnuu mo1Boga 00pasia.

— It, % - BeWUMHA TYHHEJBHOTO TOKA, B MPONEHTAX OT OIOPHOIO 3HAYEHHMS, IIPH KOTOPOM
1101BOJ, OyJIeT OCTAHOBJIEH., DTOT IIAPAMETP BBEIEH Jjis TOrO, YTOObIL IIPH LI0IBO/IE B
pexxnme CTM ne mospeants uriny. CranmapTaoe 3nadenne — 30%.

— Speed, nm/s - ckopocrb noasoga. Crangapruoe 3uadenue — 401.168 um/c.

— Max. Length, nm - makcumajbHas AauHA TOABOAA. K obpaser ObLT MOIBEIEH HA ITY
BEJINYUHY, & KOHTAKTa C TOBEPXHOCTHIO TaK W HE MPOU3OIILIO, TO MOABO, Oymer
OCTAHOBJIEH, M KJIUEHTCKAas MPOrpaMMa IMoTpedyeT BMEIIATENbCTBA OIepPaTopa.
Crangapraoe 3uadenue — 200 pm.

— Update Precision, nm - gacrora, ¢ KOTOpOii TO3UIHs CTOJTHKA OOHOBJIAETCSA Ha, CTOPOHE
kiauenta. Crangapraoe 3uadenue — 200 HM.

— Draw Back on Every Step - Brirouenme pekuma ’0CTOpOKHOTO" TOABOIA. B aTOM
pexume mnepe KazKAbIM IMaroM CTOJINK BBIIBUT'ACTCA HbeSOKepaMHKOﬁ BIIEpE R 10
OTKa3a, U TOJbKO €CJIHU He 6])IJ'IO KOHTaKTa C IIOBEPXHOCTBHIO, AETaeTCA OAUH WUJIH
HECKOJIBKO IIIarosB. ECJII/I K€ KOHTaKT IIPOM30IIEJ, TO IIOABO CIUTACTCA 3aBEPIIECHHBIM.
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Drawback - ommun pe:kuma "0CTOPOKHOTO™ TTOABOIA.

* Speed, nm/s - CKOPOCTH TIEPEMEITIEHNST CTOINKA MHE30KEPAMUKOI.

* Precision, nm - TOYHOCTb MEpEMEIeHUsl CTOIUKA TbE30KEPAMUKOi (pa3mMep mara
[HE30KEPAMUKH).

x Step Length, nm - giuna nepeMerienusi CTOIMKA IIATOBBIM JIBUTATEIEM.

e Temperature - mapaMerpbl KaJUOPOBKYM TEPMOCTATA.

Path - oyTs x daiiny kamubposku Tepmocrara. @opmar daitiaa moapodHO OMUCAH B
npunoxenuu C.

Calibration Data - comepxkumoe aiisa KaInOPOBKH.

e Auxiliary Port - BriioueHUE JOMOJHATETHHOIO KAHATA JTAHHBIX, [TOJTYIAeMbIX Y€pe3

COM-nopr. Ecniu Britiodena sra QyHKIWA, TO B CIIUCKE BO3MOKHDBIX KAHAJIOB HOSBUTCS €IIe
onwH, ¢ Ha3BanweMm Auxiliary.

e AUX - mapamerper COM-nopra

Initialization File - myTs k daitny naunuanusamun. @opmatr daiiia onucax B
npunoxenun D

Data Units - equHAIIBI H3MEPEHUS TAHHBIX.

Max. Data - makcuMaiibHOE 3HAYEHUE JAHHBIX (UCIOJIb3yeTcs JJisd Ipeobpa3oBaHus B
BbIODAHHbBIE EIUHULBL).

COM Port Number - mHomep COM-niopra.

Configure - Ber30B guasiora xkouduryparuun COM-mopTa.

e Network - cereBbre HACTPOHKH.

Listen ip - agpec TCP /IP, Ha KOTOPOM CepBep OKHUIAET BXOZAIIHME MOTKIIIOYEHHS
KIreHTOB. MOXKHO BRIOpATh OINH M3 aIPECOB, MIPUCBOEHHBIX KOMIILIOTEPY, JTHOO BCE
ajpeca cpaasy.

Listen port - nopr TCP/IP, k koropomy nouk/rodaiorcs Kinenrbl. CrangaprHoe
suauenne — 25000. [Ipu cmene 3HaveHMsT TOPTA HEOOXOIUMO TIOMEHSTH TOPT B
KJIMEHTCKOM TTPOTPAMMHOM O0ECIIeYEHHH.

Max. Users - MakCUMaJIbHOE KOJMYECTBO OJITHOBPEMEHHO MOAKJIIOUYEHHBIX
nosib3oBaresieit. Crangapraoe 3uadenue — 20 moab30BaTesei.

Buffer Size, Kb - pasmep Oydepa ornpasisembix nannbix. [Ipu 3amonnenun Oydepa
HOBBIE TAHHBIE CKAHUPOBAHUS OYIyT TEPATHCS, TIEPEIaBAThCS OYAYT TOJIBKO CIIyKEOHBIE
coodbmennsi. CranmaprHoe 3Hadenwne — 1 M6.

Max. Buffer Size, Kb - makcumaspHbIil pazmep Oydepa OTIpaBIsieMbIX COOOIIEHNIA.
ITpu npesbiiennn pa3mepa Gydepa kianert Oyaer orcoenuter. CTaHJapTHOE 3HAYEHUE

— 1280 Kb6.

Max. Idle Timeout, min - MaKxCUMaJIbHBIN IIEPUO, BPEMEHH, B TEI€HUH KOTOPOTO
KJIMEHT, TTO/ICOEIMHEHHBIN B PEXKMME YIIPABJIEHIS MUKPOCKOIIOM, MOXKET ~"MOJTIATH".
Eciu B Tedenun 3TOr0 mepuoaa KJIAWEHT HE TMPOU3BE] HUKAKUX MEHCTBUil, OH OyIeT
OTKJIIOYEH OT yIPABJICHWS MUKDPOCKOIIOM, U TEPEHIeT B PEXKUM HAOIIOAeHNs. SHAUCHIE
0 coorBercrByeT HGeckoHeIHOMY mepuoay Momdanus. Crangapraoe 3nadenue — 1440
muH. (24 gaca).
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— Max. Authentication Timeout, sec - BpeMsi, B T€4€HUU KOTOPOI'O IOAKJIIOYAIOIIMIACS
KJIMET JoJKeH ayTeHTudunupoBarbes. Ilo ucredennn 3Toro BpeMeru KJaueHT Oyuer
aBTOMATHUYECKU OTKJIOUEH. JTOT TMapaMeTp BBeJEH JJs mpenoTspaiienns DoS aTaxk.
CrangaprHoe 3uadenne — 180 c. (3 muH.).

e HTTP Server - Bkiiogenue serpoerrnoro HTTP cepsepa. Dra omnmus 3amyckaer
suptyanabubii HT'TP cepBep, HA KOTOPBIi OYIyT BHIKIAIBIBATHCS CKAHUPYEMbBIE
nzobpaxkenns B popmare JPEG ¢ nmenamu image(.jpeg n imagel.jpeg, u CIIUCKKW TEKYNTUX
mapaMeTpoB ¢ nMeHamu image(.txt u imagel.txt.

e HTTP - napamerpst HTTP cepsepa.

Listen ip - agpec TCP /IP, Ha KOTOPOM CepBep OKUIAET BXOIAIINE MOIKIIOYEHHS.

Listen port - mopt BeG-cepBepa. Cranmapraoe 3uaueHne — 80.

- Max Users - MAaKCUMaJIbHOE€ KOJIMYECTBO OAHOBPEMEHHO IIOAKJ/JIIOYECHHDbIX KJIUEHTOB.
Crangaptroe 3nadenue — 10.

Refresh Timeout, sec - mepuron 0OHOBIIEHNST N300PAYKEHUN W CIUCKOB TTAPAMETPOB.
CrangapTHoe 3nadenne — 60 c.

e Video Capture - Briiouenue Buzeo3zaxsara. CepBep MOXKET MEPUOIUIECKU 3aXBATHIBATD
n300pakeHue ¢ BUIEOKAMEDbI, HO/KJIIOYeHHON K OJIOKY yIIDABJIEHHS, U II€PE/IaBATD €ro
kjneHTaM. Tak ke OH MOYKET COXPAHATH W300parkeHre HA JIOKAJIHLHOM JINCKE.

e Video - mapameTpbl BHIEO3aXBaTA.

— Camera - BbIOOP KaMephl.

— Configure - kouduryparys KaMepsbl.

Period, sec - nepuon 3axsara. Craggaprroe 3nagenne — 30 cek.
— Save to File - Brnogaer coxpanenue B ¢aii.

— File path - nyrs x daiiny.

Publish to WWW - nyGnukanus n300paykeHus Ha BCTPOEHHOM BeO-cepsepe (Omiust
JIOCTYIIHA TOJBKO €CJIM CEPBEP BKJIIOYEH).

— WWW file name - umsa pecypca, KOTOpbIit OyIer mOCTyTeH Ha BeO-cepBepe.

e PIC USB controller - Bk/foYeHre JIOMOTHUTEIHHOIO KOHTPOJLIEPA HA 6a3e MUKPOIIPOIIECCOPaA,

PIC16C765.

e PIC16C765 - mapameTpbl KOHTPOJLIEPA.

— CLSID - cucremubiit ueHTH(DUKAIMOHHBIT HOMED yCTPOWCTBA.

— Device number - nopsinkosbiit Homep ycrpoiicrsa (HaunHaercs ¢ 0) — mis BoiGopa
yCTPO#CTBA B CIIyYae, €CJIN TIOAKII0OUYEHO HECKOIBKO YCTPONHCTB.

e Alarm action - BkIIIOYeHHE TafiMepa It 3alyCKa MPOU3BOILHOrO JAeHCTBUsI. DTa QyHKIHS
[I03BOJIFEeT OJIUH Pa3 WUJIU LIEPUOJUYECKU BBIIOJHATDL IIPOU3BOJIbHOE JeHCTBUE IIyTeM BbI30Ba
dyHkumu B 3a1aBaeMoit nosb3osareiaem oubiaunoreke (DLL).

e Alarm - macTpoiika Taiimepa u JeiCTBUA.

— Type - Tun coObITHSA - OMUHOYHOE WJIH IEPUOIATIECKOE.
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— Start date - mara u BpeMmsi mepBOro 3amycka JefdcTBus.

* Year - 1o,

x Month - mecsir.
x Day - nenb.

* Hour - gac.

* Min - MmuayTA.

* Sec - CeKyH/Ia.

— Period - nepuoguanOCTDH MOBTOPA JI€HCTBHSA.
* Days - qun.
* Hours - gacsl.

* Minutes - MUHYTHI.

* Seconds - CeKyHJIBI.



ITpunoxenne C

dOopmMmat (aiijia JaHHBIX
KaJINOPOBOYHOII KPUBOII CTOJIUKA, C
KOHTPOJIMPYEMOI TeMIepaTypom
oopa3sIa

@aii 3amncaH B TEKCTOBOM (POPMATE M COCTOUT M3 OAHOI cexiuu. Cekims HAIMHACTCA
3ar0JI0BKOM

[datal

M MPOIOJIZKAETCs 10 KOHIA daitna. B ceknmn comepKurcs HECKOMBKO 3aMuceil. 3anmch nMeer
dopmar
<HamnpsaxeHue>=<TeMIepaTypa>;

<HaIpsXeHWe> U <TeMIepaTypa> - BENIECTBEHHBIE YNC/IA B CTAHAAPTHOM HayvIHOM dopmare, ¢
TOUYKOI (.) B KAYECTBE JECATUUHOIO PA3IE/IUTels.
Hwuzke npuBezien npumep daiiia MHUIMATN3AINHN.

[temperature]
-3.00=27.5;
-2.67=28.
-2.33=29.
-2.00=31.5;
-1.67=33.
-1.33=36.
-1.00=37.
-0.67=39.
-0.33=42.0;
0.00=42.
0.33=45.
0.67=47.
1
1
3

we

O O O O U1l o OO

.00=49.
.33=50.
.00=60.
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dOopmMmat daiija THAITHAJIN3AIAN
COM-nopTta

@aii 3amncaH B TEKCTOBOM (POPMATE M COCTOUT M3 HECKOJBbKUX ceKiuit. [Iopsamok ciemoBanns
ceknuil He nMeer 3HadeHus. KaxKmas cexips HAaYMHAETCsl 3ar0JIOBKOM BHIA

[<mMa_cexmum> ]

7 MPOMOJIZKAETCS A0 HAYAA CISAYIOMeH CeKInu Wik KOHMa (aitna. B Kaxkmoit cexiun
CONEPXKUTCH HECKOJIbLKO 3aluceil. 3ammuch uMeer popMar

<yMd_3anucu>=<3Ha4yeHue>;

B daiisie moskHbI ObITH OLKMCAHBL CIIEAYIONIME CeKlMu: init, sample, var, var.scale (ue
obsi3aresibHO) , var.display (ue 0bs3aresIbHO).

B ceknpm var onmchiBaoTCa mepeMenube. VIMera mepeMeRHbIX MOTYT MOACTABIATHLCA CO 3HAKOM $
B 3HauUeHHUs 3ammuceii. B ToM ciydae, eciu CyIecTByeT cekius var.scale, B 9TOH CEKIIUA MOTYT
OBITH 3a1aHbl MacmITabHbIe KOIDDUIMEHTH! Aj1d MpeoOpa30BaHNs 3HAYEHUI MEPEMEHHBIX B
BeIleCTBEHHbIE YHCIa. 1Orma B OKHE MapaMerpoB KJIMEHTCKOrO MPOrPaMMHOIO obecredeHus OyayT
MOSIBIIATHCS 3HAYMEHNs, YMHOKEHHBIE Ha MacImTaOHble Ko3dgdunmdnTol. Eciu cymecTByer cekims
var.display, B Hell MOTYT 33aBATHCS AJHFTEPHATUBHBIE HA3BAHNS TTEPEMEHHBIX, O0jIee yI00HbIe
JLTST TIOJTHh30BATEJIS.

B cekmum init AOIKHBI COMEPKATHCS CJIEIYIONINE 3aTHUCH:

e RdInterval - MakCUMAJIbHBINA UHTEPBAI (B MUJUIUCEKYHIAX) MEXKJIY ABYMs
IIOCJIEABIBATEIbHBIMU CUMBOJIAMH, CIATBIBACMBIMU C IIOPTA.

e RdTotMult - MakCuMaJbHOE BpEMA CUUTHIBAHUSA OJHOTO CHAMBOJIA.

e RdTotConst - MOCTOSTHHAS CIYUTHIBAHUS; CIUTHIBAHUE C MOPTA CTPOKH B N CHMBOJIOB
[IpepbIBaeTcd 0 TaiiM-ayTy, eC/ii BpeMd CUYUTBIBAHUA CTPOKHU IIPEBBIIIAET 3HaYeHue, PaBHOe
N*RdTotMult+RdTotConst, mub0 MATEPBAT MEXKIY HPUXOIOM ABYX IIOCIEI0BATEIbHBIX
CUMBOJIOB TIpeBbINIaeT 3Havyenne RdInterval.

e WrTotMult - MakcuMaJIbHOE BpeM4 3alUCU OJHOTO CUMBOJIA.

e WrTotConst - moCTOSTHHAS 3aIHUCH.
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e Speed - dopmyIia, 3a4a1011as8 MAKCUMAJILHYIO CKOPOCTh CHATHs JaHHbiX (B epuax). B
dopmysie MOryT ObITH UCIIOIB30BAHbBI IEPEMEHHbIE, BEIIIECTBEHHBIE YHCIIA, oneparun + - * /
u ckoOku ( ). Omepanuu yMHOXKEHUS U JIEJIEHUST UMEIOT TPUOPUTET HAJ OMEPAIUSTMA
CJIOJKEHUS W BHIYUTAHUS.

e init - CTpOKA MHUAINMAIN3AINN YCTPOUCTBA; CTPOKA COCTOUT U3 YNCJIOBBIX 3HAUECHUN,
3a/IepKeK U escape-pyHKIUi, pa3AeeHHbIX 3a0ATbIMA. IHUCIOBbIE 3HAYEHUS
OPEJCTABILAIOTCS B fecaTudHoM (Hanpumep 123), mecrHaguarepudaoM (Hampumep 0xal)
uiu Bocbmepuunom (0175) suze. Kaxoe gucsioBoe 3Hauenue coorBercrByeT ogHoMy Gaifty
nochLIaeMoil napOpMALUH. 3a/ePKKA 3AIUCHIBACTCH B BUJe !<BpeMs B MUIINCEKYHIAX>,
manpumep !500. Escape-dyHKius - OTHO W3 CIEAYIONINX 3HAUCHUN:

— CLRDTR
— CLRRTS
— SETDTR
— SETRTS
— SETXOFF
— SETXON
— SETBREAK

— CLRBREAK
e init_read - 4ymcy0 OalT, KOTOPHIE HYKHO CIATATDH MOCJIE TIOCHIIKN CTPOKK init
B cexknum sample IOKHBI COIEPIKATHCS CEIYIONINE 3AIICH:

e init - ¢TpPOKA MHUIMATU3AIWH CUNTHIBAHWSA OTHOTO 3HadeHnsi. CTpPOKA COCTOUT TOJBKO M3
YUCJIOBBIX 3HAUEHUN, Pa3/IeJeHHBIX 3aMSIThIMU.

e init_read - umcyio OaliT, KOTOPBIE HYKHO CUYUTATDH MOCJIE TOCHLJIKA CTPOKX init.
e lobyte - cTpOKa MHUIMAIM3ANNN CUNTHIBAHUS HUXKHEr0 OafiTa 3HAYEHUSI.
e lobyte_read - uucyio 6aiiT, KOTOpbIe HY>KHO CYMTATDH MOCJE MOCHIKKA CTPOKH lobyte.

e lobyte_offset - cMmemienne K HUKHEMY OalTy B CUNTAHHONW CTPOKE, MOYKET ObIThH
OTPHIATEJILHBIM.

e hibyte - cTpoOKa MHUIMAIM3ANNN CYNTHIBAHNUS BEpXHero OaiiTa 3HAYEHUs.
e hibyte_read - uucsio 6aiiT, KOTOpbIe HY?>KHO CYMTAThH MOCJE MOCHUIKKA CTPOKH hibyte.

e hibyte_offset - cmemeHne K BepxHeMy 0aiiTy B CIMTAHHON CTPOKE, MOXKET OBITh
OTPHUIIATEIbHBIM.

O61menue ¢ TOPTOM TMPOUCXOIUT CIAEAYIONIM 00PA30M:

e IIpu 3arpyske DSP, eciu BritoueH JomnosHuTE bHbI KaHaa gaHubix (?77), npoucxomur
noceuka B BbiOpanubit COM-moprt crpoku [init]init u cumrbiBaercsa [init]init_read
Gaitr.
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e B kak10it TOYKe n300pakeHus B MOPT IMOCHLIAETCH CTPOoKa [sample]linit m cuuThiBaeTCH
[sample]init_read OGaiir. Ilocsie ux cunTbiBaHuA MOCHLIAETCS CTPOKA [sample]lobyte u
cunThiBaeTcst [sample]lobyte_read 6aitT. 3aTeM aHATIOTHYIHBIM 0OPA30M TOCHIIAETCS
crpoka [samplelhibyte m cunrtbiBaerca [samplelhibyte_read Gaiit. I3 cunranubix
JIaHHBIX JINHON [sample]linit_read + [sample]lobyte_read+ [sample]hibyte_read
GepyTtcs aBa baiita co cmemenusivu [sample]init_read + [sample]lobyte_offset u
[sample]init_read + [sample]lobyte_read + [samplelhibyte_offset, u3 KoTOpHIX
dbopmupyercs 16-OMTHBII pe3yabTAT.

Huxe npusesen npumep daiiia MHUITUATH3AINAN,

[init]

RdInterval=500;

RdTotConst=500;

RdTotMult=500;

Speed=1.0/(2.0e-6*x$CCPR2*$TMRQuanta) ;

WrTotConst=0;

WrTotMult=0;

init=SETRTS, !100,CLRRTS,!100,0x74,$Uhv,0xf4,0x74,$Ud, Oxfc;
init_read=6;

[sample]

hibyte=0xa6;

hibyte_offset=0;

hibyte_read=1;
init=0x30,$C_DvdReg,0x1c,$CCPR2High,0x1b,$CCPR2Low,0x29, $TMRQuanta, 0xf2;
init_read=9;

lobyte=0x81;

lobyte_offset=0;

lobyte_read=1;

[var]

CCPR2(Cntr) ,int,0,0xffff=256;
CCPR2High,int,0,255, ,#CCPR2 >> 8=#CCPR2 >> §;
CCPR2Low,int,0,255, ,#CCPR2 & Oxff=#CCPR2 & Oxff;
C_DvdReg(Div),int,0,255=0;

TMRQuanta(Cntr T, ms),int,0,255,0.05*##=40;

Uud(ud, V),int,0,255=20;

Uhv (Uhv, V),int,0,255=200;
sample_freq,double,,,,,1.0/(2.0e-6*x#CCPR2*x#TMRQuanta)=1;



IIpunoxenune E

IlapameTpsl 3-X MepHBIX
N300pakKeHu’ii

[Ipu BBIBOZE 3-X MepHBIX M300parkeHwnii ucnob3yorcs dyukiun oudmmorek OpenGL. I[TosTomy
napaMerpbl TpexMepHbIx u3obpaxkenuii (puc. E.1) orpaxkalor napamMerpbl, UCIOIb3yeMblE B
ypasuenuu ocseriennocru (lighting equation), ucnonb3yemom srumu 6udsinorekamu. Boiriisaur
OHO CJIEIYIOIHAM O0Pa3oM:

n
. T = = M
L=0f +RY I3+ ) (RY Iy + RY I - (N-Np)+ Ry - Ig* - (Ny - Np,)¥)

i=1
31ech
o IM _ Vnrencusnocrs nsmydennst marepuasia (Mat. Emission).

. Ri‘{[ - OTparKaIoOIAsl CIOCOOGHOCTH MaTepuaa s paccesunoro csera (Mat. Color).

RY - orpaxaiomas crocobHOCTh MaTepuasa g HampasierHoro csera (Mat. Color).

Rg‘/f - OTpazKaloIas CrnocobHOCTh MaTepuasa g orpaxkaemoro ceera (Mat. Specular)

e [ - NHTEHCHBHOCTH COBCTBEHHON OCBeMeRHoCTH TpocTpancTsa (Scene Ambient)

sooptions x
Mat Color | LightAmbient | LightDifuse | LightSpecular
General | Scene Ambient | hat. Emission I hat Specular

} . Material shininess
S Light distance

v Use single color matertial

Defaults Load | Save |

(0]:4 I Cancel |

Puc. E.1. Tlapamerpsl TpexMepHBIX M300ParKeHUH
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® 7 - YHCJIO UCTOYHUKOB CBeTa (B HAIIEM cIydae - 1, ecam ocBelleHne BKIO4eHO, u 0, ecu
BBIKJIIOYEHO, 3ajaeTcs KoManaoit mento View,/ Highlighted)

I% - wurencusrocTs paccesnmoro cera (Light Ambient)

o ] éi - unrencuBHocTb Hanpasjennoro csera (Light Diffuse)

1 g - UHTEHCUBHOCTH OTpazkaemoro csera (Light Specular)

e N - BEKTOp HOPMAJIH K MOBEPXHOCTH

[ ] WLi - BEKTOP HallpaBJIE€HUA U3 TOYKHU IMOBEPXHOCTU Ha MCTOYHHUK CBETaA
° WV - BEKTOP HallpaBJE€HUA U3 TOYKH ITOBEPXHOCTU Ha H&6J‘IIOLLaTeJ'[H

e ShM - ceetmmoctn marepnana (Material Shininess)

B namem cayvae ncnomb3yercss MO b, B KOTOPOi Rf}([ = R%f , ¥ 3TOT TTapaMeTp Ha3hIBAETCA
Material Color. Eciin ua 3akimaake General ormeuen daar Use single color material, To nper
marepuasia oyaer 6parbes ¢ 3akaaaku Material Color, B mpoTHBHOM CiIydae - w3 TEKYIei
IIaJIUTPBI B COOTBETCTBUU C BBICOTOM TOYKH.

R, G u B cocraBmsiornye KaxK/10ro napaMerpa MOXKHO 33/1aTh KaK € MOMOIIBIO JIMHEEK MPOKPYTKH,
TaK U C HOMOIIBIO JMaJjiora BbIOOpa LBETa. DTOT JAMAJIOL HOSABJIAETC P HAXKATUH JIEBOI KHOILKOM
MBI HA IIBETHOM KBaJpaTe, PACIOJIOKEHHOM B MMPABOIl YaCTH COOTBETCTBYIOIIEH 3aKJIa K.
Tekymine HACTPOIKU MOXKHO COXpAaHUTH B (aiii ¢ pacuiupenuem .3dopt, CIuTaTh U3 HETO, WA
BOCCTAHOBHUTDL 3HAYEHHUA IIO0 YMOJTTIaHHUIO.



IIpnaoxkenue F

IlapamMeTphbl HHIepoXoBaTOCTHU
IIOBEPXHOCTU

[IlepoxoBaToOCTh TOBEPXHOCTH — COBOKYITHOCTH HEPOBHOCTEN MMOBEPXHOCTH C OTHOCUTEIHHO
MAJIBIMU IIArAMU, BbIIEJIEHHAS, HAIPUMED, C TOMOIIbI0 6A30BOI JIMHUU WA YaCTH ILIOCKOCTH.
OnenuBaTh 1MepoxoBaToCTh HoBepxHocTr B nporpamme PemtoCkan OHnaiiH MOXKHO Kak JIJist
[MOBEPXHOCTH, TAK U JIJIsi KOHKPETHOIO BBIJIEJECHHOIO POMUIIs BJOJb 3aJaHHOIO oTpe3Ka. B
MepBOM CJIydae KOMaHa Bbi3biBaercs B MeHio Operations/ Roughness . ljist Toro 4ro6bl BHIBECTH
Pe3yabTaThI /11 TPOMUIS MOBEPXHOCTU BIOJIb BBIAEJIEHHOIO OTPE3KA, HEOOXOINMO BHIOPATH
orpesok, gajnee Curve/ Roughness analysis . Ijisi noBepxHOCTH B 1[eJI0M GY/yT BBIBEIEHDI
caemyontue napaMerpsl : Ry, Rz, Rsk,Rq, Riw(cM. Tabmuiy F.1) Insa npodunsa BIoms orpeska
KPOME 3THX 11apaMeTpoB TakKe OyayT upucyrcrsoBarb: R, Sy, Smh, Smi(cm. rabiuuny F.2).
Hanpuwmep, caumok mosepxuoctu Mouerku (cM. puc F.1) u Bbienennas kpusas Ha Heit (ee
npodwie) (cum. puc F.2).

R(L Rma.’r Rq Rsk Rku
1.69uam | 17.1um | 2.19aMm | 0.614uMm | 3.76HM

Tabmuma F.1. ITapaMerps! mepoxoBaTOCTH Il IOBEPXHOCTH.

Ra Rmaac Rz Rq Rsk Rku Sm Smh Sml
1.2aMm | 8.41um | 3.89um | 1.56uMm | 1.1uaMm | 4.71uam | 501uaMm | 217aMm | 2920M

Tabmuma F.2. TTapamerps! mepoxoBaTocTn st IpOhUIISL.

Teneps Gosiee MOAPOOHO 0O FTUX MAPAMETPAX.

F.1 R, cpenussa mepoxoBaTOCTh.
DTOT mapaMeTp OMpeaeIsaeTcs KaK Cpeanee apudMeTnieckoe OTKJIOHEHNE TTPOMUIsa OT CpeaHei

HAKJIOHHOM TPAMOi ujm maockocru (cpeuei uaun npoduis,cpeaHeil I0CKOCTH ), TIPOBEJICHHOMN
METOJIOM HAUMEHBIUX KBaaparoB. OH ompeessieTcss Kak MIoMa b OTKIOHEHU TPOQUIIs
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nrm I

14

2800

2100

1400

700

1] 800 1600 2700 3600 nm

File: Copy 2 (Deflection) of Sample. 15
Image data: Deflection

Puc. F.1. Ilpumep mmoBepxHOCTH U BBIOOD IPSIMOiL Ha Heil.

-700 0 700 1400 2100 nrm
di 1320 nm dy: -1.264 nm

Puc. F.2. TIpodnn, Ber6panusnit Ha F.1.
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[IEPOXOBATOCTU OTHOCUTEIHHO CPeHel npsaMoii (II0CKOCTH) JIeJeHHON Ha OOILyI0 JyuHy 6a30BOii
JIMHUM, U YUCJIEHHO PaBEeH UHTerpaJly:

L

R = %/h’(m)\daj

0

A7 TUCKPETHOTO CJIydasd
1N

Ananorngno mist mosepxuoctu. Ho R, He maer mojHON KapTHHBI TPOMUIs MIepOXOBATOCTH
[MOBEPXHOCTH, BE/Ib MHOI'HE TIOBEPXHOCTH MOI'YT MMETh OJIMHAKOBYIO CPEJHIOI0 [IEPOXOBATOCTh, HO
COBEPIIEHHO PA3INIHYI0 (HOPMY.

F.2 R, cpeanekBagpaTrn4vHas II€POXOBATOCTb.

CpenHekBapaTudHasi MEePOXOBATOCTh BBIYUC/IAETCS Yepe3 IPyToil HHTerpaJt:

¥ XapaKTepu3yeT CPeIHEKBAAPATUIHOE OTKJIOHEHNE MPOMU/Isi MOBEPXHOCTH OTHOCUTEILHO 0A30BO
nuHuHA. R, IMeeT 3HadeHre B IPUMEHEHNH K ONTHKE, Il OT 3TOTO ITapaMeTpPa 3aBUCAT ONTHYECKHe
CBOMCTBA IIOBEPXHOCTH.

F.3 R, HauboJbIIiag BbICOTa IPOUIId.

Ryyaz- DACCTOSTHAE MKy JMHUEH BHICTYNIOB U JIMHUEH BIAIWH, T.e. HAKOOJIBIINM ITHKOM K
Haubouibiell BuaauHoil Ha 6a30B0il UK (1JI0CKOCTH).

F.4 R, BeicoTa HepoBHOCTell mpodmiag mo 10 Touykam

1 N
RZ = N Z(anaz + anln)

n=1

Rymaz = 1...5 IATh BBICOT HAMOOJBINNAX MUKOB, Rymin M = 1...5 TATH BRICOT HAUOOJIBIITIX
BITQTVH.
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Puc. F.3. Boruucienue cpeHero meproja mo nukaM W BIIaIAHAM.

F.5 S, cpeanunii nepuo.

[lepuomom cauraercs yq9acTok npoduis, MepecekInuii CpeIHIOn JUHAI0 CHU3Y BBEDPX JBA Pa3a.
Ecnu S; mmupuaa KaXka0ro mepuoja, To

F.6 S,.., S, cpeagHue nmepuoabl IO ITUKAM M BIIAJIUHAM.

Paccrosguue mex /iy BnagmaamMu ONpeensercsd Kak JAJINHa y9acTKa 6a30B0il JinHUHA, B KOTOPOM
PO UIIbH MTOBEPXHOCTHU TEPECEKAET CPEIHIOK JIMHUIO CHU3Y BBEPX W BEPHYJICS OOPaTHO.
Paccrosame Mexx 1y muKaMu OMpeessercs KaK JJINHY, YIacTKa 0A30BOi JIUHUU, B KOTOPOM
npodu/Ib NOBEPXHOCTH MEPECEKAET CPEIHIOI0 JIMHUIO CBEPXY BHU3 U BEPHYJICS 0OpaTHO (CM.

puc F.3). Cpexnnue nepuosbl 1o Buaguuam Sy,; U TUKAMS,,;, 0Jy4aeTCs IIyTeM YCPEeIHEeHUs STUX
BEJIMYINH.

N
Smh: % Z Shn

n=1

N
1
Sml =N Z Sln
n=1

F.7 R, mapameTrp acUMMeETPUMN.

Dyukiusa pacupenenenus: BeposTHocTr. OYHKINS PACIPEIeTeHIs BEPOATHOCTH TaeT BEPOITHOCTD
TOro, 9TO MPOPUIbL UMEET 3aJAHAYI0 BhICOTY Z. OYHKIINA PACIPEIETICHNST NMEeT
KOJIOKO,/1000pa3Hyo GopMy U LOKa3biBaeT Kakoe "KojudecTso'"npoduiis uMeer OlpeiesieHHY 0
BhICOTY. TlapaMerp acUMMETpHH OMUCHLIBACT (POpMY (DYHKIUH PACITPEICICHUS BEPOATHOCTH, TO
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Puc. F.4. Ilpumep npodunsg ¢ y3KUMU IUKAMHA U BIAIAHAMHA.

€CTh CHMMETPUIHOCTH pa3bpoca npoduiisi OTHOCUTEIHHO CPeIHEN JTUHUH.

1 X,
R = NI Z rodx
qd n=1
[Ipoduab ¢ MOMOKATETHHBIM KOI(MDMUITHEHTOM ACHMMETPHN, HMEeT YeTKHE BhICOKNE MHKH,
KOTOpBIE BBIAEIAI0TCA 0T cpeauero. IloBepxnocTu ¢ orpuriaresbHbiM KO3dduiimeHTom
acummerpun (LIOPUCTbIE IOBEPXHOCTH) UMEIOT YeTKue [yboKue BUaJMHbL B IJIaJAKUX 11aro. B
MeHee OUeBHIHBIX ciydasX Rgp &~ 0. 3nauenus |Rgsy| > 1.5 MOKa3bIBAIOT TO, YTO MOBEPXHOCTD
“MeeT HEmpOCTyo (hOpPMY ¥ MPOCTHIE TAPAMETPHI, TAKNe Kak R, BEPOATHO, HE MOTYT AJIEKBATHO
XapaKTepU30BaTh KA4eCTBO MOBepXHOCTH. Koad duiment acummerpun 6e3pa3MepeH.

F.8 R, mepa 3Kciiecca

ITOT mMapaMerp XapaKTEePU3yeT MUPUHY MTUKOB WJIN BIAJWH, T.€. OTKJIOHEHWE THCTOIPAMMBI OT
raycoBoii ¢popmbl. Eciu rucrorpamma nmeer raycoBy dhopmy, 10 Ry, —3.

L
1
Rku = l/;l/’l’él(‘r)dl'
0

Ecsu npoduib noepxuocTu uMeer BoiTaHyThie (y3Kue) nuku win Buagauubl (cm. puc F.4), o
Ry > 3 (cm. Tabnuny F.3)
Ecnu ecrs mupokue nuku wian sraguast (cM. puc F.5), 1o Rg, < 3 (cMm. Tabauny F.4)
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R,

Rmam

R,

Ry

Rsk

Rku

Sm

Smh

Sml

0.848

10.1

5.05

2.03

—2.576_017

6.07

0.112

0.0564

0.0559

Tabmuma F.3. ITapamerpsr mepoxoBarocTa [jist NpOMUIsSL, UMEIOINe Y3KNUe UKW U BIIAINHBL.
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O = kW ke M -] 0D

dx: 0.5467

0.5

dY: -9.946

15

Puc. F.5. Ilpumep mpoduis WMeIONero mupoKne UK U BITa,UHBI.

R,

Rmam

R,

R,

Rsk

Rku

Sim

Smh

Sml

3.2

10.6

6.16

3.95

-0.00219

1.6

0.296

0.147

0.149

Tabmuma F.4. ITapamerpbl mepoxoBaToCTH i MPOQMUIIA, KMEIOIIEero MUPOKUe MUKUA U BIIAUHBL.
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Export, 41 Enum Features, 70
Open, 39 Fill inner areas, 72
Quick View, 42 Find Steps, 72
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Add, 79
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Capture frame, 46

Capture multiple frames, 46
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Stop, 46
Mento View
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Clear

Curve, 53

Marks, 52
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Marks, 68
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Full Screen, 46
Highlighted, 68
Manage Fly-views, 69
Marks Style, 52
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Auto, 52

Fixed, 52
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Parameters..., 39, 44
Refresh, 48
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Resolution..., 44
Toolbars
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Lengthy Objects, 54
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Pexumbl ckanmpoBaHus MOBEPXHOCTU
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73 Edit
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