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BBenenue

Metoa ckaHUpYIOIIEH 30HAOBOM MHUKPOCKOINHH, MOJAOOHO MEXaHHYECKOMY MpPO(QHIOMETpY,
OCHOBAaH Ha WCIOJB30BAHWM MEXaHWYECKOTO 30HJA JUIS TOJyYeHHs YBEIHMUYECHHOTO W300pasKeHHUS
MIOBEPXHOCTU. B COBpEMEHHBIX 30HIOBBIX MHKPOCKONAX M300pa)K€HMs MOIYy4aroT B BUAE MacCUBa
U POBBIX JaHHBIX Z(X,Y).

Heo6xonumocTs 00pabOTKM HMCXOAHBIX M300paKEeHHH CBA3aHAa KAaK C BO3HUKAIOUIUMH IIPH
MOJTyYeHUH HM300pakeHus: apTeakTaMu, BHI3BAHHBIMUA HEUACATHHON PabOTON MbE30KEPAMUKH HITH
KOHEUHON ¢opMON 30HIA, TaK M C HEU30CKHBIMU (DAaKTOpaMH, TAaKMMH, KaK HAKJIOH oOpasia
OTHOCHUTEIIBHO X-y IUIOCKOCTH JBMXXEHMs CKaHepa M T.I. Kpome Toro, mpuMeHeHHEe OTAEIbHBIX
BUZIOB 00pabOTKM MO3BOJSIET HarjsgHee IPOAEMOHCTPHPOBATh T€ WIM HHBIE IOBEPXHOCTHBIE
ocobeHHocTH. [Ipy 3TOM HagO MOMHHUTH, YTO HEYMEJOE HCIOJIb30BAaHUE MPOTPaAMMHBIX CPEICTB
HapsAgy C YCTPAaHEHMEM HEIOCTAaTKOB, MOXET NPHUBOAUTH K BO3HHUKHOBEHUIO JIOMOJHUTEIIBHBIX
apredakToB Ha u3o0paxkeHuu. [1o3ToMy 00s3aTeNbHO 3HAHUE ANTOPUTMOB, UCIOJB3YIOLUIUXCS MPU
o6pabotke C3M n3o00pakeHHi.

YHUKaJIbHOCTBIO METOJa CKAHUPYIOIIEH 30HJO0BOW MHKPOCKONUH SIBIISIETCS MHOrooOpaszue
KOJIMYECTBEHHBIX JaHHBIX, KOTOPhIE MOTYT OBITh MOdy4YeHbl U3 Kaxmoro C3M m3obpaxenus. [Ipu
3TOM HCHOJB3YIOTCS NMPOTrPaMMHBIE MHCTPYMEHTBHI M3MEpPEHHMH JIMHEHHBIX pa3MepoB, MapaMeTpoB
IIEPOXOBATOCTH W JPYTUX XapaKTePUCTUK TOBEPXHOCTH. BakHO 3HaTh BCE BO3MOXKHOCTH
nporpammbel SPMLab u ymMeTh rpaMOTHO WX UCTIOIB30BATH JIJIS TTOJTyYeHHsI HEOOXOAMMBIX JTaHHBIX.

He meHee BakKHBIM yCIIOBHEM 3aBEpILEHHs paOOThI SABISIETCS NPEACTABICHUE PE3yJIbTaTOB
JKCHEpUMEHTa B yJOOHOM JJs TOJIb30BaTenss BHJe. OJTo TpedyeT Haubojee HarjsaHOro
MPEJCTABICHUA TOJIYYEHHOTO H300paXeHHsS C TOYKM 3pPEHHsS HHTEPECYIOIIHMX MOBEPXHOCTHBIX
0COOEHHOCTEH.

[Tporpamma SPMLab - monynpHas cucteMa, peaHazHaueHHas I u3Mepenus (Moaynb Data
Acqusition), pernakTHUpoBaHHMs M aHanMM3a u300pakeHuil (Momyinb Image Analysis), U 3KkpaHHOTO
penakropa (Moxmyns Screen Editor) mist coxpaHeHHs pe3ylbTaToB B JOCTYMHBIX TIpaduyecKux
dopmarax. O6pabotka B mporpamme SPMLab Bo3moxHa kak C3M H300pakeHUH TOTYYCHHBIX B
caMOl mporpaMmMe B peXHME H3MEPEHHUH, Tak M TMOJyYE€HHBIX B JpPyrux MporpamMmax Hu
NEePEKOHBEPTUPOBAHHBIX B COBMECTUMBIN (popmart. [Iporpamma-koHBepTOp HANMCaH JOLEHTOM Kag.
@ITIO dusnueckoro pakynprera HHI'Y Hlunsessim I1.A.

[Tporpammuoe obecnieuenne k SPMLab nanmcano Ha sizpike Cu m paboTaeT BO Bcex

omepanroHHbIX cuctemMax Windows.
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MOAYJIb PEAAKTUPOBAHUSA U AHAJIM3A N30BPAKEHUM

(IMAGE ANALYSIS)

Mopynbs penaktupoBaHus W aHanm3a u3o0paxeHui (Image Analysis) pabortaer ¢ (daitnamu
tfr-dopmaTta n ucnonb3yercss A 0OpabOTKM M 4yUCIeHHOM Xapaktepuzauuu C3M u300paxkeHui.

WuTepdeiic Momyns MOKa3aH Ha pUCYHKE.

Knonka nepexoja B
ITanens menro  PaGouas nanenb PEXKHM U3MEPEHUS

=-| TopoMetrix SPMLab Yer. 4.0 Aurora
File Edit Buffers Qisplay\Erucess Analygis SetUp Window Help \

57 0 e O w3 R e S | e =]

Wutepdeiic Moaysst aHanusa n300paskeHHs.

B wmento otobpakenust (Display) KOHTpOJMPYIOTCS Takue IapaMeTphl, KaK KOHTPAcT H
SPKOCTh W300pakeHus, 3D mMocTpoeHue, pelaKTUPOBAHHE MAJIUTPbI, WMUTHPOBaHHE OOKOBOM
NOACBCTKU U AP. BI/I3yaJII/I3aI_II/ISI I/1306pa)KCHI/I5I OCYHICCTBIIACTCA 663 U3MCHCHHUSA UCXOAHBIX NAaHHBIX.
B mento o6pabotku (Process) k m300pakeHHIO MOTYT OBbITh HMPHUMEHEHBI CIEAYIOIIUE OMNepaluu:
JICBEIIUHT, KOHBOJIONMS, (QWIbTpanusi, BbUMTaHWE (oOHA, U3MEHEHHE pa3Mepa, I[OBOPOT
n3o0paxkeHust u Ap. B MeHro aHamu3a (Analysis) u3o0pakeHHE aHATU3UPYETCS TPU TTOMOIIU
Pa3NMUYHBIX CTATUCTHYECKUX M M3MEPHUTEIBbHBIX NPOLENYp, TAaKUX, KaK MPOQHIb JMHUH, aHAIU3
IIUKOB W OOJIMH, aHAJIW3 YaCTULl U 3€PCH, OMPECACICHUC MICPOXOBATOCTU U T.H. Knomnku HEKOTOPBIX
OCHOBHBIX YaCTO HCIOJIb3yEMbIX MPOIEAYP BHIHECEHBI B Pa0OUYIO MaHEINb, PACIOIAraroIlyOCs MO/
MaHEeJIbI0 MEHIO BBEPXY dKpaHa (CM. PHCYHOK).

B nanHoM pazgene mocoOust BHawane OyneT NMPHUBENEHO KPaTKOe ONMCaHHE BCEX MYHKTOB
MEHIO MOJYJsl aHajlu3a W300pakeHHs, a 3areM OyJeT JaHO MOAPOOHOe omucaHwe (QYHKIUH
QITOPUTMOB, UCTIOJB3YIONIMXCS B HAaHOOJIee YacTO MPUMEHSEMBIX OTeparusax oOpaboTKH W aHaIHM3a

C3M wu3o00pakeHuH.

KPATKOE OITUCAHUE MHTEP®EMCA MOJYJISI AHAJIN3A U30BPAXEHHUIA

File Menu (Men1o: ¢aiin).
File

File Manager... Ctrl+0
Save as... Ctrl+5S
Export... Ctrl+E
Import...

Exit Ctrl+X

@aiin => Jlucnetuep daitnos... (File Manager...) BreizbiBaeT okHO aucrietyepa (aityios, B

KOTOpOM oToOpaxkatotrcsi Bce (aitnbl, umetomue Qopmar .tfr. CrangapTtHeiii aucrietdep ¢aiiios
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MO3BOJIACT TaKHUC OICpAllMU KaK YAAJICHHUEC, KOIIMPOBAHHUEC, ITPOCMOTP 1/1306pa>1<eHI/1171 n T.1O. Orta

(GYHKIMA TaKkKe CTAHOBUTCA JOCTYITHON MPU HAXKATUN KHOTIKH E B paboueii maHenu.
@aitn  => CoxpaHuth Kak... (Save As...) DBbpI3pIBa€T OKHO COXpaHEHUS JaHHBIX,

TTO3BOJISIONIEE COXPAHUTH TEKYyIlee BhIOpaHHOE M300pakeHne B (opmate .tfr. Ita QyHKIMSA TaKxke

CTAaHOBUTCS JOCTYIHON IIPU HAXKATUXA KHOIIKU B paboueil maHenu.

@aitn => Oxcnopt... (Export...) BpI3pIBa€T OKHO SKCIOPTUPOBAHUA I COXPAHEHHUS
BbIOpaHHBIX AaHHBIX B GopmaTte ASCII (.txt) 11 MCHonab30BaHUS UX B JIPYTUX MPHIOKEHUAX. JTa
(GyHKIUS JOCTYTIHA HE /7Sl BCEX JaHHbIX.

®aiin => Ummopt... (Import...) Bei3piBacT OKHO UMIIOPTHUPOBAHMSI TSI CYUTHIBAHUS JTAHHBIX
B (opmarax yHpaBISIOIUX HOpOrpaMM APYTrUX THUIOB MHKpockomnoB (.rsh, .rsd, .rsc m np.) mis
WCTIOJIB30BAaHUS X B SPMLab. OTa (DyHKIMS JOCTYITHA HE JJIs BCEX JTAaHHBIX.

®aiin => Beixox (Exit) Ilocne mnpemioxeHuss COXpaHUTh BCE HECOXpPAHEHHBIE JTaHHbBIC

OCYIIECTBIISIETCS BBIXOJ U3 MTPOrpaMMbl SPMLab.

Edit Menu (MeH10: pe1akTHpoOBaHue).

Edit
Screen Edit... Ctrl+P
Data Edit...
MNormalize £

PenaktupoBanne => Okpanubiii penaktop (Screen Edit...) Be3eiBaeT Momynp DKpaHHOTO
pemakTopa, KOTOpBI MO3BOJISET COXpaHUTh H300pakeHue B rpaduueckom dopmare (.jpg, .bmp,
wmf, .tif, .gif u 7ap.), HUcHomB3yeMbIM CTaHAApTHBIMH TpauuecKumu mnporpamMmamu. OH
npeaHasHaueH Ul mepenayd WHGOpPMAluy BHEIIHUM TI0JIB30BaTENSIM, HE MMEIONIMM IPOTPaMMBbI
SPMLab, a Tak ke mjisi BU3yaJIbHOTO MPEACTABICHUS PE3yJIBTaTOB SKCIIEPUMEHTA M PACIIeUaTKU UX
Ha npuHTepe. bonee moapoOHO 06 sTOM OyIeT HAMKCAHO HIDKE.

PenaktupoBanue => PenaktupoBanue paHHeix (Data Edit..) BsBpiBaer mnaHensb
pEeNaKTUPOBAHMS JIaHHBIX, TO3BOJIIONIYIO TPOBOIHWTH YETHIPE OCHOBHBIX THIA PEAAKTHPOBAHUS
(BpIpe3aHusl): pelaKTHpPOBaHHE IUIOIIAM, yAajeHHe JIMHUMU, yAajeHue BbIOpoca, U TMpUBEICHHE
CTYTEHBKH K OJHOU TIOCKOCTH.

PenaktupoBanne => Hopmammszamust mo Z (Normalize Z...) PactsruBaer Z naHHBIE Ha
M300paXeHUM C MAaKCUMaJIbHO BO3MOXKHOTO JAMana3oHa Touyek (655530) n0 MoJIOBUHBI IMOJIHOTO
nuanaszona (655530/2). Ecnu criakuBaHue yKe TMPOBEICHO, BCE JIAaHHBIE OYIyT WHTEPIOIUPOBAHBI

MCKAY UMCIOIUMHUCA TOUKAMU NAHHBIX.



Buffers Menu (Men1o: 0ydep).

Bufters
Select...

Previous
Duplicate
Delete

B mporecce 006paboTKu M300paKeHM B MOJYJIE aHAW3a, KaXaas BEPCHS H300paKeHUS
3amuchIBaeTcsl B MaccuB Oydepa (MakcuMmyM Iecth u3o0pakeHuit). Menwo Oydepa mpemocraBiser
JOCTYIl KO BCEM H300paKeHMsSM B MaccuBe: mo3Boisier BbiOuMpath (Bydep => Bwibop (Select...),
Crnenyrommuit (Next), [Ipeasimymmit (Previous)), xomupoBats (bydep => Komusi (Duplicate)) u

ynanarh (bydep => Vnanuts (Delete)) nzobpaxenus. KHonku qByx Hanbosee 4acTo UCIOIb3YEMbIX

=
¢yHKIMA — BBIOOp CIEAYIOIIEro (Eﬁ) U TPEabIAYLIEro (E) B IIOCJIEIOBATEIbHOCTH

N300pak€HUs — BBIHECEHBI Ha pab04yI0 MTaHENb.

Display Menu (MeHro: oToOpa:keHue).
MeHo oTOOpakeHHUs] MPEaOCTaBIsET (DYHKIIMHU, IO3BOJISIONIME BHIOpaTh BUIL U (HOPMY

npeaAcCTaBJICHUA 1/1306pa>1<eHI/1;1, T.C. €ro, IBETOBYIO NAJIUTPY, TPCXMEPHOC ITPEACTABIICHUC U IIP.

Display
Contrast & Brightness...
Palettes...
Palette Editor...
2D Color Editor...

2D Color [ Pseudo 2D
Shading... True 2D
Histogram...

Equalization
Color Mapping...

Graphic...
Scale 1:1

Zero Set...

Scale X...
Common Color Bar...

Otobpaxenune => Kontpact u spxocth (Contrast & Brightness...) Bri3piBaeT mnanens
pEeAaKTUPOBAHUS KOHTPACTA/SPKOCTH, MO3BOJSIOLIYI0 B peajbHOM BpeMeHH u3zMeHeHue oT 0 10
100% xoHTpacTa U IPKOCTU BEIOPAHHOTO U300paKEHUS.

Otobpaxkenue => Ilamutpsl (Palettes...) Bpi3biBaeT maHenb BeIOOpa IIBETOBOW MaJHTPHI,

KOTOpas Kﬁ)KI[OfI BBICOTC Ha I/I306pa)K€HI/II/I CTaBHUT B COOTBETCTBHC OHpeﬂeHCHHLIﬁ OTTCHOK IIBCTA.

v ‘ L v

Ota QyHKIUS TaK)Ke CTAHOBHUTCS JIOCTYITHOH NP HAXKATUU KHOITKA B paboyeil maHesn.
Otobpaxenne => Penaktop nanmutpsl (Palette Editor...) Bei3piBaeT manens pegakTupoBaHUS

I[BETOBOM MAJUTPBI, KOTOPasi B PeajbHOM BPEMEHH MO3BOJISICT PEIaKTUPOBAHKE IIBETOBBIX 3HAUCHUIA

BBIOPAHHON MAJIUTPHI.
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OtoOpaxkenue => Otrenenue (Shading...) Bei3piBaeT maHens yIpaBieHUs MOJCBETKOH, ¢

IIOMOUIBI0 KOTOPOH MOKHO OKOHTYPUTH M300paK€HUE IPU MMMTALUU UCTOYHUKA cBeTa. DyHKIUA
MIO3BOJIIET ABTOMATHYECKOE Pa3MEIIEHUE MCTOYHUKA CBETA CJIEBA M CIPABA, WIN ONPEIAEISIEMbIN

IIOJIB30BATCJIEM BCEKTOP PACIIOJOXKCHHA HMCTOYHHKA CBETA. ABTOMaTHUYECKas IIOACBETKA CJI€Ba H

crpaBa JI0CTyIHA IIPU Ha)KaTHHM KHOMKHU u WIn LI—I Ha paboueil MaHeNIu, COOTBETCTBEHHO.
Otobpaxkenue => I'mcrorpamma (Histogram...) BbI3piBaeT maHenb T'HCTOTPaMMBI, KOTOpas
IPEJCTABISAET LBETOBOE pACIpe/eieHNue BBICOT Ha BBIOpaHHOM H300paxkeHuu. OHa IO3BOJIAET

pPEeAaKTHUPOBATh I[BETOBYIO TMCTOTPaMMY, KaK BCEro M300pa)keHHsl, TaK U 4acTU U300pakeHus. Jrta

(GYHKIHS TaK)Ke CTAHOBUTCS JOCTYITHOW NPU HAKATHH KHOTIKH m Ha pabouel maHeH.
OtoOpaxkenue => YpasHuBanue (Equalization...) [IpeacraBnsieT rucrorpamMmy BBICOT Tak,
YTO Ka)KJJOMYy OTTEHKY IIBETa CTABUTCS B COOTBETCTBHUE PAaBHOE KOJIUYECTBO JIAHHBIX.
OtoOpaxkenue => TpexmepHoe noctpoenue (Graphic...) BrI3biBaeT maHenb TpPeXMEpPHOIO

MIOCTPOEHHUS, KOTOpas MO3BOJISAET MPEACTABIATh U300pakeHUE B TPEXMEPHOM BHJI€ MO Pa3InYHBIMU

yriaamMu 3peHus. JTa (yHKIHS TakKe CTAaHOBHUTCA TOCTYIMHOW MPH HAXKATUM KHOMKHU m Ha
pabodeil maHemm.

Oto0paxkenue => MacmtadbupoBanue 1:1 (Scale 1:1...) Bo3spaiaer pazmepsl n300paxeHus
(yBenmnuuBaeT WIM YMEHbIIaeT) K wMacmTaby 1:1 Tak, 4YTO OJHOMY TIMKCEIII0 Ha DJKpaHe
COOTBETCTBYET OJIHA TOYKA JaHHBIX.

OTtobpaxxenue => YcranoBka HyJs (Zero Set...) BpI3bIBaeT naHenb yCTaHOBKHU HyJIsl, KOTOpast
MIO3BOJISIET 33/1aTh YPOBEHb HYJIEBOM BBICOTHI JUISI M300paxkeHus. it 0ToOpaskeHus! JAHHBIX BBILIE U
HIDKE HYJICBOTO YPOBHS MOXHO HCIIOJIb30BATh PA3INYHBIE [IBETOBHIE MMAJTHTPHI.

Orobpaxenne => XY wmacmrabupoBanue (Scale XY..) BseBeBaeT maHens
MacHITabupoOBaHUs B TOPHU3OHTAIBHOM TUIOCKOCTH, KOTOpas TMO3BOJSET HW3MEHSTh MAacIiTad
n300pakeHus B INIOCKOCTU XY U eIUHUIIBI H3MEPEHHSL.

3ameuanue. Ilpu usmenenuu pazmepos uzobpadxcenmus U eOUHUY UIMEPeHUs HUKAKOU
Mamemamuyeckol KoHeepmayuu He npouszsooumcs. Hanpumep, ona uzobpasicenus 12x12 mim,
usmenenue eounuy na A npusedem k uzobpasicenuio, Komopoe byoem HeKOPPeKmHO 0mobpaicamn
pasmepvr 6 XY nnockocmu xax 12x12 A. Dma @ymxyus ucnonvzyemcs ona 6onee y006H020
npeocmasieHus U300paxcenusl, Ko2oa okpyaieHue eOuHuy nPoU3B00UMCs He3HAYUMenbHO, HAnpUMep
c 11989x11989 nm na 12x12 mxm, 6e3 cyuecmeenHo20 UCKANCeHUU UHPOPpMayUU.

OtoOpaxkenune => OOmiast nBetoBas nanutpa (Common Color Bar...) Bri3biBaeT manenb
co3laHMsl OOIeH IIBETOBOW MaJMTPBl, KOTOpas IMO3BOJSET CpaBHMBATh 10 6 TOJOOHBIX

M300pakeHUH, MPUMEHSISI OJIMHAKOBBIN Z AMAna3oH KO BCEM U3 HUX.



Process Menu (MeH10: 00pa6oTka).
OyHKIUN MEHI0 00pabOTKM OTHOCHUTCS K KaTeropuu JeHCTBUN, KOTOpBIE BIUSIOT Ha
MIpe/ICTaBICHNEe M MHTEPHpPETaluio JaHHBIX. K HUM OTHOCAT yCTpaHEHHE HAKJIOHA, (UIbTPALUIO,

BBIPE3aHHE YaCTH U300paKEHUS U IpyTUe 1eHCTBUS.

Process
Lewveling...
Background...
System Background...
Convolution...
Filter...
Arithmetic...
Scale & Zoom...
Botation...

1D FFT...
2D FFT...

Calibration 2

Oo6pabotka => JleBenunr (Leveling...) Bri3biBaeT maHens JieBeTHHIa, KOTOPAsl COAEPIKHUT
pa3u4yHbIle BAapUAHTHl ABTOMATHYECKOTO WM YCOBEPIICHCTBOBAHHOIO JICBEJHMHra, TaKUe, Kak

yjianeHue u3ru6a /i HaKIoHa U3 U300paskenus. Y 1adeHue mIockocTy nepsoro nopsika (1% order

2D Leveling) MoxeT ObITh COBEPILIEHO aBTOMATHYECKH MPU HAKATUU KHOIKHU Ha paboueit
naHenu. bonee nmonpoOHOe onucanue MpoLEeAyphl JIeBelInHTra OyIeT JaHO HIKE.

Oo6pabotka => Yctpanenue ¢ona (Background...) Bri3biBaeT manenb ycTpaneHus ¢oHa,
KOTOpast O3BOJISIET YAATUTh (DOH O] N300paskeHHeM. DTa IpoIeypa MO3BOJSET BBIACIUTh Mable
netanu Ha (oHe OOJBIIMX IUIABHBIX M3MEHEHUH Ha M300pa)K€HUM IyTeM yCTpaHeHHUs (oHa 1moj
n300pakeHMeM C pa3MepaMu MeHbIlle 3aJaHHOTO pa3Mepa JAyrH WIM pajauyca Inapuka. boiee
moipoOHOE OMUCAHKE MPOLEAYPHl yCTpaHeHUs (oHA OYIET TaHO HIKE.

Oo6pabotrka => Kouomomus (Convolution...) BbpI3pIBaeT maHenb KOHBOJIOIUHU, KOTOpas
MO3BOJISIET MMPUMEHUTH (DPUIBTPAIMIO OT TOYKU K TOYKE HAa U300pAKEHHH C TIOMOIIBIO CTAHAAPTHOM
WU CO3JIaHHOW TMojb30oBarelieM KepHOYyHKIMH (KepHOYHKIMS — OSTO MaTpulla 4Yucedn,
WCTIONB3YIOMIAsiCsl UIsl M3MEHEHUsT TOYKH B ee IeHTpe). bomee mompoOHoe omucaHue 3TOH
Mporeyphl OyJeT JaHO HUXKE.

O6padotka => dunerpanus (Filter...) Bo3piBaer nanens GuiabTpamuu, KOTOpasi MO3BOJISET
MPUMEHUTh (QMIbTpAlMi0 Z NaHHBIX Ha HU300pakeHUH. DyHKUMS (UIBTpAUU MPUMEHseTCS s
CTIaXMBAHUSI HU3KO-, CpeJHEe- WJIM BBICOKOYACTOTHBIX JleTaled Ha OCHOBE BBIOPAHHOTO
MoJIb30BaTesIeM pa3Mepa MaTpulibl. bonee moapoGHOe onucanue 3Toi mporenRypsl OyaeT JaHO HUXKeE.

Obpabotka => Apudmeruxa (Arithmetic...) Bpi3piBaeT mnaHens apudmeTuku, KoTopas
MO3BOJISIET CKJIAJBIBATh, BHIYUTATh, IEPEMHOXKATh WM JIE€IUTH JIBa U300pakKeHHUs, WM MPOLEHTHOE
MacIITabupoBaHUE MEPBOTO N300PaAKEHHS CO BTOPHIM U300paKEHUEM.

OO6pabotka => MacmrabupoBanue u 3ymmupoBanue (Scale & Zoom...) Bei3siBaeT maHelnb

M3MEHEHHUs MacuTada U 3yMMHUPOBaHUS. DTa QYHKIIHS O3BOJISET BBIOUPATh Pa3IMuHOE pa3pellieHne
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I/1306pa)KGHI/I}I, a TaK K€ BbIACIITH HA NCXOAHOM I/1306pa)KeHI/II/I OTACJIBHBIC obnactu (3YMMI/IpOBaTB).

Bonee noapoOHoOe onucanue 3Toil nmporeaypbl OyIeT JaHO HUXKeE.

Oo6pabotka => IloBopoT (Rotation...) BeI3biBaeT maHens ynpaBieHHs MOBOPOTOM, KOTOpas
MO3BOJISIET TIOBOPAaYMBATh M300paKCHWE HAa (DPUKCHPOBAHHBIA WIIM 3aJlaHHBIN ITOJIb30BATEIIEM YTOIL.
Bonee noapoOHOE onrcaHue 3TO MPOIeayphbl OyIET TaHO HIXKE.

Oo6pabotka => OpHomepHoe mnpeoOpazoBanne Dypre (1D FFT...) Bri3piBaeT mnanenb
OJTHOMEpHOTO ObIcTpOrO TpeodpazoBanus Dypre, KOTOpas OTOOpakaeT IHEPreTHUECKUI CIIEKTP
BBIOPAHHOTO H300paX€HUsT W TO3BOJsET ero (GuiabTpoBaTh oTneabHO B X, Y wm X U Y
HarnpasieHusX. boliee moapoOHOE ONUCcCaHKe 3TOH MPOIETyPhl OYIET JaHO HUXKE.

Oo6pabotka => JlBymepHoe mpeoOpazoBanue Dypre (2D FFT...) Bri3piBaeT mnanenb
JIBYMEPHOTO OBICTpOTO mpeoOpa3zoBanuss Dypbe, KOTOpas OTOOpa)kaeT IHEPTeTHUECKUH CIIEKTp

BBHIOpAaHHOTO H300pa)keHHsi B OOOMX HAMNpaBlICHUSAX U TMpeajaraeT pas3inyHble BapUaHThl €ro

FET

¢unbTpanuu. OTa QYHKIMS TaKK€ CTAHOBUTCSA JOCTYHMHOW IMPU HaXaTHHM KHOIKH B paboueit

naHenu. bonee moapoOHOE ONMcaHue ATOM MPOIEAYphl OYIET TaHO HUXKE.

Analysis Menu (MeH10: anasu3).
B srom pexume npumeHsieTcsl psAl aHAIMTUYECKUX (DYHKUMH, MO3BOJSIOLIUX MPOBOIUTH

TOYHBIC KOJIMYCCTBEHHBIC U3MCPECHUA HA 1/1306pa)I(CHI/II/I.

Analysis
Line Measure...
Peak } Yalley Measure...
Line Analysis...

Area Analysis Roughness...
Particle Analysis... Measurement...
Grain Analysis... Era'ﬂ_ﬂ'--- .
Critical Dimension... Bearing Ratio...
FS Density...

Ananmu3 => U3mepenne nuaun (Line Measure...) Bei3piBaet nanens npoduiist THHAN, KOTOPast
M03BOJISIET BBIOMpATh U CPABHUBATH TPU MPO(UIS JUHUU (B FOPU3OHTAIBHOM, BEPTHKAIBLHOM HIIU
MIPOU3BOJILHOM HANpPaBJICHUSAX) HA BBIOpaHHOM H300pakeHHH. DYHKUHUS TO3BOJSIET OTOOpaXkaTh
koopauHaTel XYZ BBIOPAaHHOM TOYKH, TOPU3OHTAIbHOE M BEPTUKAIBHOE PACCTOSHUE MEXAY

BBIOpAaHHBIMU Ha Mpoduiie TMHUKA TOUYKaMH, a TaK K€ yToJI ¢ TOPU3OHTANIbHOM TnHUEeH. OTa QyHKIUSA

TaK)Ke CTAHOBHTCS JIOCTYITHOM NPH HAXKATUU KHOIKU % B paboueii manenu. bonee moxpodHOE
OTIMCaHME TOH MPOLEAYPHI OyIeT TaHO HIDKE.

Anamu3z => H3mepenne nukoB u BrnaauH (Peak/Valley Measure...) BoI3biBaeT mnanenb
M3MEpEHUs] TMKOB U BIIAJUH, KOTOPAas MO3BOJSET aHAM3UPOBATh H300paKeHUE, CO3/1aBasi TAOIHILY

JAaHHBIX W CTPOSA THUCTOIrpaMMy IMPOCTPAHCTBCHHOI'O pacCHIpCACICHUA MCXKAY IMMUMKaMHU W YIJIOBBIX
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pacnpez[eneHI/HTI MCKAY IMHUKaMU U OMMKaNIITIMHU BrnaguHaMu. bolee HO,Z[pO6HOC ONMCaHue >TOou

Mporelyphl OyJeT JaHO HUXKeE.

Ananu3 => Ananu3 nuHuu (Line Analysis...) Bri3piBaeT nmaHenb aHanu3a JIMHUH, KOTOpPast
MO3BOJISIET MPOBOAUTH TPU PA3IUYHBIX THUIA aHaldW3a JIMHUW, TaKue KakK M3MEPEeHHE BBICOT
(amamormyno Line Measure), wu3MepeHHE IEPOXOBATOCTH  (CTaHOAPTHBIX  MapaMeTpoB
IIEPOXOBATOCTH BAOJIH JUHHUH), U3MEPEHUE TOKPHITHS (ATUHBI JIMHUW HAJ 3aJaHHBIM YPOBHEM),
(bpaxTanbHble U3MepeHus. bosee noapoOdHOE onycanue ATON NPOLEeaAypbl OYIET JaHO HUXKE.

Ananmu3 => Ananu3 miomanu (Area Analysis...) [lo3BonsieT mpoBOAUTH CIETYIONIUE BUIBI
aHaJM3a MJIOIAIN:

[lepoxoBatocth (Roughness...) BrI3piBaeT mnaHenb aHaidM3a CTAaHAAPTHBIX IapamMeTPOB

[IEPOXOBATOCTH, KOTOPask BBIUUCISIET W OTOOpa)kaeT mapaMeTphl IEPOXOBATOCTH IS BCEH

IUIOLIA/IA CKaHa WM I BHIOPAHHOTO MOJIB30BATENIEM YYacTKa MOBEPXHOCTH.

N3mepenue (Measurement...) BeI3biBaeT maHenb U3MepeHus IJIOMAAH, KOTOPas BBIYUCIISAET

IUIOMIAlb TPOSKIMH W TUIOMIA/b TMOBEPXHOCTU MJII BCErOo CKaHAa WM IS BBIOPAHHOTO

MIOJIb30BATEJIEM yJacTKa H300pakeHusI.

Opaxkran (Fractal...) Bp3piBaeT maHenb ABYMEpHOTo (pakTaJbHOTO aHaIHW3a, KOTOpasd,

UCTIONB3Ysl alTOPUTM  «U3MepeHusi OeperoBoil JIMHUWY», BBIUUCISET (PaKTAIbHYIO

pPa3MEpHOCTh MOBEPXHOCTU. [IpU 3TOM BBIYUCISIETCS YHUCIO OCTPOBKOB (yriyOiieHuil) Ha

n300pakeHNH (OCHOBAHHOE Ha BBLIPAHHBIX IOJH30BATENEM IapaMeTpax) W BBITOJHACTCS

(dbpakTanbHbBIN aHATH3 U300PKECHHS.

[TokpeiTue (Bearing Ratio...) BbI3piBaeT maHenb aHanu3a JIBYMEPHOTO MOKPBITHS, KOTOpas

CTPOUT KpPHUBYIO TIOKPBITHS Ui BBIOpaHHOTO u300pakeHus. [lokpeiTHe (TPOIICHTHOE

3HA4YCHUE TUIONIAId TIOBEPXHOCTH HAJ 3aJaHHBIM IOJB30BATE]IEM YpPOBHEM) MOXKET OBITH

BBIYMCIICHO TSl JTF0OOH BEIOPAHHOM TOJI30BATEIEM TOUYKH Ha KPUBOM.

[TnotHocth criektpa (PS Density) Bei3biBaeT nmaHens aHanu3a MJIOTHOCTH CIIEKTpa, KOTopas

CO3/aeT CHEKTp BBIOpaHHOTO u300pakeHus. DyHkus TMIoTHOCTH crektpa (PSD)

oTpeneNiIeTcsl Kak KBaapaT MoOAyJisi mpeoOpasoBanusi Dypbe MOBEpXHOCTH. V3MepeHus

CpemHeKBagpaTHYHOTO OTKIOHeHHsT (RMS) MoryT ObITh BBINIOJHEHBI IS JHO00M

OTpeieNIEHHON MOJIb30BaTeIeM Maphl TOUEK HA KPUBOM.

Ananu3 => Ananu3 yactul (Particle Analysis...) Bei3pIBaeT maHenb aHaan3a 4acTull, KOTOpast
MO3BOJISIET MPOU3BOANTH aHAIN3 YACTHIl HA TOBEPXHOCTHU (KOJIMYECTBO YACTHUI, 00HEM, 3aHUMAECMBIii
YacTHUIIaMU, THCTOTpaMma 00beMa, IUIOoNIa/lb, 3aHMMaeMasi 4YacTULlaMu, TIEpUMETp, CPElIHss BHICOTA,
MakcUMalbHasi BBICOTA), OCHOBAaHHBI Ha ONPEIENCHHBIX TOJh30BAaTEIEM MHHHMAIBHBIX
YYUTHIBAEMBIX pa3Mepax YacTHII U JUAMAa30HE BHICOT Z.

Ananmu3z => Ananu3 3epeH (Grain Analysis...) BeI3piBaeT manenb aHanuza 3epeH (TpaHyd),

KOTOpasi O3BOJISIET MPOU3BOANTH aHAIMU3 3€peH (KOJIMYECTBO 3€peH, 00bEM, 3aHHUMaeMbIil 3epHaMH,
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TucTorpamMma O6LCMa, Iomaab, 3aHuMacMasd 3CpHaMHu, IICPUMETP, CPCAHAA BbICOTA, MAKCUMAJIbHAA

BBICOTa), OCHOBAHHBLIM Ha OMPCACIICHHBIX ITOJB30BATCICM MHHUMAJIBHBIX YYHUTBIBACMBIX pa3dMepax
3epeH (110 HaKJIOHY WJTH TUAIa30Hy BBICOT Z).

Anamuz => Kpurnueckue pasmepnl (Critical Dimension...) Bri3piBaeT maHens aHammza
KPUTHYECKHX Pa3MEpOB, KOTOpasl MPEIOCTaBJISICT YETHIPE OCHOBHBIC I'€OMETPUYECKUE MOJCIH, C
NIOMOIIIBIKO KOTOPBIX MOXKHO ONPCACIIATL U aHAJTIU3UPOBATH KPUTHYCCKUC PA3MCPLL (H_II/IpI/IHa, BBICOTA

CTYNEHBKH, YTOJ, PaIUyC U T.J.) HEKOTOPOU BBIJEICHHOM IUIOIIAIA HAa BRIOPAHHOM M300pakKeHHUH.

SetUp Menu (MeH10: HacTpoiika).
MeHio HacTpoWku oOecreuyrBaeT IOCTYN K KOH(HUIypalMy YIpPaBISIOMIEd MPOrpaMMbl

MHUKpOCKOIIa U TpadudeckoMy UHTEp(ency nonb3oBaTess.

SetUp
Scan Parameters...

Screen Colors...
Hacrtpoiika => Ilapamerpsl ckana (Scan Parameters...) OtkpsiBaeT okHO WMHbo-daiina,
KOTOPBI COJEPKUT OCHOBHBIE CYIIECTBEHHBIE JaHHBIE O pPEXUME TOIY4YeHHUs] BBIOPAHHOTO
n3o0paxeHus (Bepcuro mporpammbel SPMLab, Tun ycTaHOBKH, THI 30HIa, CKOPOCTh CKAaHUPOBAHUS,

HalpaBJICHUE CKAaHUPOBAHUS M JAp.). JTa (QYHKIMS TaKKe CTAaHOBUTCS JOCTYNHOW NpU Ha)KaTUU

KHOIIKH B paOouell maHeNu.

Hactpoiika => Dxpannbie 1Beta (Screen Colors...) Bbi3biBaeT maHenb HaCTPOWKH IIBETOB,
KOTOpasi TO3BOJISIET IMPOBOJUTH PA3JIMYHBIC I[BETOBBIC HACTPOWKH IS DKpaHa, W300paKeHUS U

JarpaMm.

Window Menu (MeH10: OKHO).
ObecneunBaer aoctyn k moxyito W3mepenuit (Image Acquire) u MO3BOJISET YIPaBIATH

BCCMHU OKHAMM, OTKPBITBIMU B TCKYIIEM MOAYJIC.

Window
Mexk
Presious
Duplicate
Tile
Cascade

Oxno => llonyuenue m3obOpaxenus (Image Acquire) Ilepexmtogaer B moaynp [lonmydenus
JTaHHBIX. Bce HAacTpoiiku M GyHKIIMHN B MOIyJie AHaIN3a U300paKeHHs OCTAIOTCS HEU3MEHHBIMH TPU

HaXOXXJCHUM B MOJyJIe TOJYYEeHHs IaHHBIX. JTa (QYHKUUS TaKKe CTAaHOBUTCS JOCTYIHON NpHu

T
Ha)XKaTUH KHOIKH =| B paboueil maHenu.
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Haxonsce B moayne [lonydenus nzodpaxenus, Bpioop komanasl Window => Image Acquire

WM Ha)KaTHe KHOIKU ﬂ NepeKIIouaeT 00paTHO B MOIYJIh AHalIN3a U300paKeHUsI.

Oxkno => Crenyroumii (Next) BpiOupaer (nemaer axkTUBHBIM) —«CIEAyIOILIEE» B
MOCIIEZIOBATEILHOCTH OTKPBITHIX B MOAYJIe AHAN3a OKHO N300paKEeHUSI.

Bri6op 00010 M3 OTKPBHITHIX B MOIYJIb AHann3a U300paxXeHUsI OCYIIECTBISIETCS MICITYKOM
JIEBOM KHOIIKOW MBIIIM HA 3TOM OKHE.

Oxno => Ilpenpinymuit (Previous) BriOupaer (memaeT akTUBHBIM) «IIpelbIAyIIee» B
MOCIIEZIOBATEILHOCTH OTKPBITHIX B MOAYJIe AHANTN3a OKHO M300paKeHUSI.

Oxno => Jly6mupoBats (Duplicate) Co3gaeT KOmuio TEKyIIETO BBIOPAHHOTO H300pa)KeHUs,
KOTOPOE MOXKET OBITh 3aTeM 00pab0oTaHO HE3aBUCHMO OT MCXOIHOTO M300paKEeHHUS.

OxHo => Pannoe pacnonoxenue (Tile) YnopsimounBaet okHa Ha dKpaHe, TaK YTO UX MO3HUINH
B3aMMHO PETYJIUPYIOTCS (OKHA 3aHUMAIOT BECh KPaH HE HAKJIABIBASICH IPYT HA IPyTa).

Oxno => Kackan (Cascade) YnopsiiounBaeT OKHa Ha SKpaHe, TaK YTO WX MO3HUIIMH B3aUMHO

MEPEKPBIBAIOTCSI.

PEJAKTUPOBAHUE (YJIAJIEHUE) JJAHHBIX

Boi6op PepaxktupoBanue => PenaktupoBanue nanHHbIXx (Data Edit) BbI3pIBaeT mnaHenb
pelaKkTUPOBaHMsl JAHHBIX, KOTOpas MO3BOJISET MPOBOJUTH YEThIPE OCHOBHBIE THIA PEAAKTUPOBAHUS
(BBIpE3aHus): yJajleHHe OIIMOOYHBIX JAaHHBIX, HEXeJIaTelbHbIX MAHHBIX, LIYMOBBIX BBHIOPOCOB H
JIMHUH IIYMOB.

3ameuanue. Hzobpadxcenue 05t peOaKmuposarus OO0JNCHO Oblmb O08yMepHuiM. Haunyuwuil
pe3yiemam 6yoem 00CMUcamvbCs Npu peoaKmupo8anuy U300padxceHus 00 npumeHeHus QyHKyuu
nooceemxiu.

Cy1iecTByeT 4YeThIpe PEeAaKTHPYIOMHE (PYHKIHH, KOTOPbIE MOTYT OBIThH

IIPUMEHEHBI K IByMEpPHBIM n300paxeHussM. Ecnu BbiOpaHa o/lHa U3 3TUX OMIMIA,
TO Kypcop TpH pacloJIOKEHUH €ro HaJ pelaKTUPYyeMbIM H300pakeHuemM
CMeHUTCS Ha mnepekpectue. Ilocine npumeHeHHs (QYHKIUM, ONEpalus MOXKET
OBbITh OTMEHEHA NPH HaxxaTuu Ha KHOMKY Undo B pabGoueit manenu. [lpu HaxkaTnu

Ha KkHomky Original u3oOpaxkeHue BoO3BpallaeTcs K CBOEMY HadaJbHOMY

cocrosiHuto. Ilocne mnpuMeHeHus penaktupyoomeid (QyHKIUM HEO0O0XO0IUMO

HakaTh Ha KHOMNKY EXit mis BeIXoga B MOAysb aHanu3a u3oOpaxkeHus. [locme

COBCPHICHUS PpCAAKTUPOBAHUA JAaHHBIX BBl TAKIKE MOKCTC BCPHYTH 1/1306pa>1<eHI/Ie

| el

K CBOEMY COCTOSHUIO JO PEJaKTUPOBAaHUS BHIOOPOM TpEbIAyIIeH BepcUU

—_— n3o0paxkeHus B 0ydepe.

[



13
PenaktupoBanue maHHbIXx => YcpeaHeHue KpymnHbix oO0bekToB (Coarse Pixel Averaging)

Ilo3Bomser OMpCACIIATh o0J1acThb BOKpYyT OIIMOOYHBIX MM HEXKEIATEIbHBIX AAHHBIX U YCTPAHATH UX
IMyTEM 3aIOJITHCHUS BLIﬂeHeHHOfI obOnacTu YCPCAHCHHBIMU 3HAYCHUAMU OKPYKAIOIINX TOYCK. OTta
orncpanusa MOXKET OBITE IMOBTOpPE€HA HeO6X0)II/IMOC KOJIMYECTBO pa3 IAJd IIOJHOro YJAaJICHHA

HE)KeJIaTeNILHOI0 0OBEKTA.

g
Y .

1. Tlocne BBIGOpa OIEpaly, HaXKaTHEM Ha KHOMKY | £—{| B paGoueil maHeHu, nmepeMecTHTe
Kypcop Ha u3obpaxkenue. Haxxmute JieBy0 KHOIIKY MBIILIH U, HE OTITyCKas €€, BbIIEIUTE 00JacTh A
KOPpEeKIMH He0OX0IMMOTO pa3Mepa.

2. OTnycTuTe KHOMKY MBIIIM W PACHOJOKUTE BBIACIEHHYIO O00JIacTh BOKPYT OOBEKTa,
KOTOPBI BBl XOTHTE yCTPaHUTh. [IpM HEOOXOIUMOCTH BBl MOXETE MEPEONpeAeTUTh HEOOX0AUMYIO
00J1aCTh, HA)KATUEM JICBOW KHOIIKM MBIIIM U €€ HOBBIM BbleJICHHEM. TakuM 00pa3oM, MOXET OBITH
BbIOpaHa OTJeNIbHAs TOYKa WK OoJiblIasi 00J1acTh Ha U300paKEHUU.

3. lllenkauTe MpaBOW KHOMKOW MBIIMIK JJIi MPUMEHEHHs] (DYHKIIMHM BHYTPH BBIICICHHOM

o0JiacTu.

Ho yopeqHeHHa Ilocae
EHNENeHHOH YCpETHEHHA
oblIacTH oblacTH

PenaktupoBanue nanHeix => PemaxtupoBanue otnenbHoi smHUHM (Single Line Editing)
Hcnonp3yer Takoil e allrOPUTM YCPEAHEHUS, YTO U Onepamusi Y CpeaHEeHUs! KPYIHBIX 00BEKTOB, 3a
UCKJIIOYEHHEM TOTo, 4YTO (YHKIUS NpPUMEHSETCS K OTIEIbHOM TOPU3OHTAIbHOM JIMHUM Ha
n3o0paxkennn. [locne mnpumeHeHWss GYHKIMHM Kaaas TO4YKa HAa BCEH JIMHUM 3aMEHSETCS
YCPEIHEHHBIMH 3HAYCHHUSIMHU TOYEK, JIEKAIIUX HETMOCPEIACTBEHHO BBILIE W HIDKE 3TOW JMHUHU. JTa
orepanusi MOXeT OBITh TOJIe3HA Ui yNAJICHUS TO0JOC W TOPH3OHTAIBHBIX JIMHUA HIYMOB H3

HM300pakeHUSI.

=
1. Tlocne BeIOOpa Omepalyy, Ha)KATUEM Ha KHOINKY | £—{| B paGoueii maHenu, nepeMecTHTe
Kypcop Ha u3obpaxenue. HaxmuTe J€ByI0 KHOMKY MBIIIH, TIPU 3TOM MEPEKPECTHE MPEBPATUTCS B

JIMHUIO.
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2. Y,Z[ep)KI/IBaH JICBYIO KHOIIKY MBIIIH, PACIIOJIOKUTEC PCAAKTHPYIOMIYIO JIMHUIO Ha IIOJIOCY Ha

n300pakeHNH, KOTOPYIO HEOOXOAUMO YCTpaHUTh. [Ipu mepeMernieHnn peJakTHpYIomei JIMHIN HaJ
n300pakeHueM, HOMEp JMHUM B CKaHE M0 KypcopoM Oyner oToOpakaTbCsi Ha NaHelu
PenaxtupoBaHus JaHHBIX.

3. OTHYCTI/ITG KHOIIKY MbIIINU U TPUMCHCHUA (bYHKI_II/II/I

A5.33um 5523 um
2.28um 16 nm
H‘ 2767 nm H 27 E7 um
0.00um 0.00 nm

0 0nm
Oum 2FB7pm 5533 pm Opm 2FE7pm  55.33pm

Hzobpaxenue go (Cneea) H DoCke (COpapa) OpHMEHEHHA YHEIHHE YIATEHHA THHHH.

PenaktupoBanue npaHHbIX => VYcpenHenue Menkux o0ObekToB (Fine Pixel Averaging)
VYerpansier cOou (Wi BEIOPOCHI) HA M300payKEHUHU, UCTIONB3YS AITOPUTM, KOTOPBIM HAXOIUT METKHE
BBIOPOCHI WIIM KPYITHBIE TOUKH BHYTPHU BBIJCJIIEHHOIO YYacTKa, a 3aTeM 3aMEHSET UX Ha yCpPeIHECHHbIE
OKpY’Kalolllue «HOpMajibHble» Z naHHble. IlocKoybKY anroputM crneuupuueckd BBIIOIHEH JUIs
OoOHapy>KeHHsI MaJIbIX, aHOMAJIbHBIX BHIOPOCOB JAaHHBIX, 3Ta Onepanus oObIYHO Hed(PPEKTHUBHA JUIS

yAajeHus: 00bIINX, KPYIHBIX 0COOEHHOCTEH.

¢

1. TTocne BBIOOpa omeparu, HaXKaTHEM Ha KHOIKY B paboueil maHe I, IePeMEeCTUTE
Kypcop Ha u3o0pakeHue. HaxxmuTe JieByt0 KHOMIKY MBI U, HE OTITyCKas €€, BbIIEIUTE 00IacTh A
KOPPEKILHH.

2. OTnycTuTe KHONKY MBIIIM W PACIHOJOKUTE BBIACIEHHYIO O00JacThb BOKPYT OOBEKTa,
KOTOpPBIN BBl XOTUTE YCTPaHUTh. [Ipu HEOOXOJUMOCTH BBl MOXKETE MEPEONPEAEIUTh HEOOX0IUMYIO
o0jacTh, Ha)kaTWeM JIEBOM KHOMNKM MBIIIM M €€ HOBBIM BbIJeNeHHEeM. MoxeT ObITb BbIOpaHa
OTJIeNIbHAS TOYKA MU OOoJIbIast 001acTh Ha N300paKEeHUU.

3. lllenxkHuTe mpaBoi KHOMKOW MBINIM JJIi NPUMEHEHUS (DYHKUMU BHYTPHU BBIJICICHHON

oOJacTu.

PenakTupoBanue nanHbix => Y nanenue crynenbku (Step Removal) [1o3BosnsieT BBIpaBHUBATH
Z ypoBeHb JBYyX WIM 0oJjiee TOPU3OHTANbHBIX CTyNEHEK Ha u3o0paxeHun. WHorma sddexr
MOSIBJICHUSI CTYNEHbKH CBA3aH C MOJUEIUICHUEM 30HA0M JOMOJIHUTEIBHOW Macchl WM € MOJOMKOMN
YacTH 30HJa B IIpollecce CKaHUPOBAHUA M300paxkeHUs. Pe3ynpTarom OyJeT M3MEHEHHe CpeiHero Z

YPOBHSI Ha YaCTH W300pakeHUs — He3aBHCALIEe OT PeajbHOM Tonorpapum.
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‘::i'
1. IMocne BbIOOpa omepalvy, HAXKATHEM Ha KHOIKY il B paboueil maHemu, MepeMecTHTe
Kypcop Ha u3oOpaxenune. HaxMuTe J€BYIO KHOMKY MBIIIH, TIPU 3TOM MEPEKPECTHE MPEBPATUTCS B
JINHUIO. Y IepKUBast JIEBYIO KHOMKY MBI, PACIIOIOKHUTE NEPBYIO PEAAKTUPYIOMIYIO JIUHUIO C OJHOMU
CTOPOHBI (HETIOCPEICTBEHHO CBEPXY WJIM CHHU3Y) OT CTYIIEHbKH Ha M300payKeHUU.

2. HaxxMuTe JIeByIHO KHOINKY MBIIIM W, YICPXKHBas €€, pPAaCIOJOXKHUTEe BTOPYIO
pPEeIaKTUPYIOUIYIO JIMHUIO C APYTOM CTOPOHBI OT CTyNeHbKHU. OTIyCTUTE JIEBYIO KHOIKY MBIIIIH, TTOCTIE

4ero mnporpaMma UCKJIKOUYUT pa3IMdrue B BBICOTAX MCKIAY HGpBOfI n BTOpOfI BBIACJIICHHBIMU JIMHUAMMU.

50 pm 50um

5.82 pm

0.00 wm

25 um 28 um

Oum Oum i

Opm 2B pm S0um Oqm 25 Ium 50 pm

N3o0pakenue no (cieBa) u mnocie (crpaBa) NpuMeHEHUsT QYHKIINK YIATCHHUS CTYITCHBKH.

[Tpumensiss ¢yHkuuum PenakTupoBaHHMs JAaHHBIX HEOOXOAMMO TOMHHTH, YTO IIpH
peIaKTUPOBAHUU TOYEK (MHKCeIe) Ha HM300paXEHUU TMPOUCXOIUT TaKKEe H3MEHEHHE IaHHBIC
cKkaHupoBaHUs. [103TOMY ITpU COXpaHEHUHU PE3yJIbTATOB 00paOOTKU, HEOOXOIUMO YOSIUTHCSI, YTOOBI

HCXOAHBIC H606pa60TaHHI>Ie JaHHBIC CKAaHUPOBAHU ObLIH HAOCTYIIHBI.

KOHTPACT U SAPKOCTb.

Bri6op Otobpakenne => Kontpact u sipkocth (Contrast and Brightness) BeI3bIBaeT nanemns
KonTpact u sipkocTh, KOTOpasi MO3BOJISIET H3MEHATH 00€ 9TU XapaKTEPUCTHKHU C MOMOIIBIO MOI3yHKA
1 HaOMIOIeHNEM pe3yJsibTaTa Ha n300pakeHuH. J{J1s1 BO3BpaIIeHUs K HCXOJHBIM 3HAUCHHSIM, HA)KMUTE
Ha kHonky HauanpHoe 3Hauenue (Default). KonTpact u spKkocTb HE H3MEHSIOT HaIUTPY

HM300pakeHUSI.



¥15T230.TFR (300 x300) opy of TST230.TFR {300 = 300)

43.27 nm

.

0.00 rim

Cantrast A Contrast
Kl .l ke 3 L A CEa
100 % ] il \ 1] 100 %
Brightness . | T 1 Brightness
|50 - d A i i

100 % — - 0 100 %

OBETOBBIE ITAJIUTPBI.

Bbl MoOkeTe NpUMEHUTh K H300paKEHHIO0 HECKOIbKO BCTPOSHHBIX HWIIM OMpEeesIeHHBIX
MOJIb30BaTeseM (C MOMOIIBI0 PYHKINN PenakTupoBaHus NalIUTPhl) NaTuTp BeIOOpoM OToOpakeHue
=> [laymutpsl (Palettes), koTopas BeI3BIBaeT maHeNb [lamuTp. DTO MO3BOJISET BHIOUPATH Pa3IUIHBIC

MAJIUTPBI ISl HAWTYYIIETo MPEACTAaBICHHUS BaXKHBIX XapaKTepUCTHK oOpa3ia. MeHIo MaauTp Takxke

b ] o
MOJKET OBITH BEI3BAHO HAYKATHEM KHOIIKU n B pa6oqe1/1 IIaHCIN.

£ 2 TST230.TFR (300 #300) 72 15T230.7FR (300 x300)

0.00
et 10Bm

Palettes
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HBCTOBBIC NaJIUTPbl HE COXPAHANOTCA B (1)3,171.]16 JaHHBIX KaXXI0ro I/I306pa)KeHI/I$I. JIro6oe

OTKpbIBaEMOE WJIM IpocMaTpuBaeMoe B Jlucrerdepe ¢aiijioB m300paskeHHe BCEria OTOOpakaeTcs B
TeKYIHeﬁ BBII[eHeHHOﬁ NaJrTpe — HE3aBUCHMO OT TOI'O, KaKad IMajluTpa 6BI.]'Ia IMPpUMCHCHAa K

HCXOJTHOMY M300pa’KEHHUIO.

OTTEHEHHUE (ITOJACBETKA).

OyHKIMS OTTEHEHHS TO3BOJISICT JeliaTh H300pakeHWe Oojee KOHTPACTHBIM, CO3aBast
MHHMBIN CBETOBOI MCTOYHHK, KOTOPBIA CYIIECTBCHHO M3MEHSET JCTaal W300pa)KeHus, Jemas spue
OJTHH U OTTEHSISI IPyTHE.

10pm |

Bam

0.00 rim

Oum

Onm Bum 10um

[Tanenp oTTeHeHWs, nocTymHas mpu BeIOOpe OTtoOpaxkenme => OrtreHenue (Shading),
MO3BOJIICT aBTOMATHYECKH, CJIeBa WJIM CIpaBa, WM TPOU3BOJIBHO BBIOMPATh  BEKTOP
MO3UIIMOHUPOBAHUS UCTOUHUKA CBETA.

e ABTOMaTHuYecKoe OTTE€HeHMEe ciieBa/cnpaBa — BblOopoM Tenb cieBa (Left Shade) mnmmu Tens
cnpasa (Right Shade) Moznenupyercst CBETOBOM MCTOYHHK ClI€Ba WIM CIIpaBa OT U300pa)KeHHs MOA

yrioMm 45 TpamycoB. ABTOMaTHYeCKOE OTTCHEHHE CIIEBA/CIpaBa MOXET OBITh TaK K€ MPUMEHEHO

Ha)KaTHEM KHOIKH |_i WIn [I—I Ha paboueii ITaHeNu, COOTBETCTBEHHO.
e HanpapieHHOE OTTEHEHHE — IIO3BOJISET CBOOOJHOE MEPEMEIIECHHE CBETOBOIO MCTOYHHKA B
npenenax chepuueckoil 06I1acTH ¢ MOMOIIBLIO MBIIIK IPH HAKATUH €€ JIEBOM KHONKH. Y CTAHOBJIEHHE
MOJIOXKEHHUST WCTOYHHMKA CBETA OCYLIECTBIAETCS OCBOOOKIEHMEM KHOIKH MBIIIK, IIPU 3TOM
COOTBETCTBYIOIIUE 3HAYEHUs YIIIOB HOSBJIAIOTCA B 00nacTsax Phi u Theta, a pe3ynbrar moacBeTKH
MOKHO HAOII0JaTh HA N300PaKEHHH.

Phi VYron  Theta  ycTaHaBnMBaeT  IOJOXEHHE  HMCTOYHHUKA
OTHOCHTEJIBHO IIOCKOCTH IMOBEPXHOCTH — B npenenax ot —90° xo +90°,

0° COOTBETCTBYET TOYKE HEMOCPEICTBEHHO Haja 00pasioM. Phi — yrox

IOoBOpOTa HUCTOYHHUKA CBCTAa OTHOCHUTCIBHO BepTI/IKaJIBHOﬁ ocn —

IIoBepxHOCTB
| m3mensierca ot 0° go 360°.
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Baxno IIOMHHTb, YTO KOI'da H306pa)KeHI/IC IoACBCUYCHO, HIBCTOBAasA IIKajia OoubllIe HE

npeaAcCTaBIsACT I/IH(i)OpMaI_II/II/I 0 Z BeicoTe. OHAa MOXET OBITh MCIOJIB30BaHA TOJILKO AJI OIIPECACIICHUS

yrija nmaJcHus CBETa Ha MOBECPXHOCTD.

Shading
— Original

opy of 153.TFR (300 x 300

Left Shade | Right Shadel

—Wectar Shade o
i
[241 I
Theta
Eevertl Ok | Eanu:ell

I'MCTOI'PAMMA JJAHHBIX (LIBETOBOE PACITIPEJJEJIEHUE BBICOT).

@OyHKIUSA [BETOBOM THUCTOrpAaMMBl TI03BOJIIET OTPAaHUYMBATH paclpeleieHue IIBETOBON
NATUTPBl B HMHTEPECYIOUIeM Z-WHTepBaje JaHHBIX. [lo yMoON4YaHMIO IBETOBas MaNNTpa
pacnpenensieTcss JHMHEHHO TO BceMy Z-uHTepBaidy. Ha MHOrmX ckaHax, OJIHAKO, CYIIECTBYIOT
JOCTaTOYHO TIIyOOKHE SIMKM WJIM BBICOKHE BBICTYIIBI, HAa KOTOpBIE MPHUXOJUTCA OOJbIIAS YaCTh
[[BETOBOTO pAaCIpENeNIEHHs, YTO JeNaeT TPYIHBIM pa3pelieHre MENKUX JAeTanel, 3aHWMAIOINX
HE3HAYUTENIFHYIO YaCTh MHTEpBaa (IIOBEPXHOCTh BOKPYT SIMKU HJIH JTHO SIMKH).

Beibop Orobpaxkenne => I'mctorpamma (Histogram) BbI3bIBa€T MNaHedb TUCTOTPaMMBI,
KOTOpas MO3BOJISIET UCHOIB30BATh TMCTOTPaMMYy JaHHBIX JIsi ONPENENIEHUs] YacTH Z-MHTepBaja, Ha

KOTOpBIN OyJIeT pacrpeaesicHa OCHOBHAS YacTh [[BETOBOW MATUTPBL. JTa QYHKIUS TAaKKE CTAHOBUTCS

JIOCTYTITHOM TIPU HAaYKaTUHM KHOIIKU m Ha paboyeil maHenu.



Histogram

* ‘whole Image T Partial Image
—Image Histogram————————

D
N
D
bits

Ladsl,
i 61.51 123.63 nm
Adjust zmin: Adjust

| 0.75 nm

Apply | Uhidao |

I 1753041

Llngcu:urrul

Fesert | 1] 4 |
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Hampumep, Ha u3oOpaxkennn kommakt-gucka (CD disc)

CJIeBa OCHOBHAsI YacCTh LIBETOBOM MaUTPBI IPUXOTUTCS HA CTECHKH
SAMKH, IIpU 3TOM moBepxHocTh aucka (CD Surface) u nqHO siMOK
(CD Bits) 3aHMMarOT JIMIIb HE3HAYUTEIHHYIO YacTh B IIBETOBOM
pacmpeieieHuH, YTO He MO3BOJISIET PacCMOTPETh MEJIKUE JeTallu
Ha 3TUX ITOBEPXHOCTSIX.

HwxHuii pHUCYHOK HMIUIFOCTPUPYET KakK H3MEHSETCA
n300pakeHre OCHOBHOW MOBEPXHOCTH JAMUCKA MPU pacpeesIeHun
[[BETOBOW MAJIUTPbl B MHTEPECYIOLIEM HHTEpBasie Z-maHHBIX. Ha
3TOM HM300paKEHUU BCS I[BETOBAS raMMa MaJUTPbI (OT YEPHOTO K
OesloMy) pacrpeniesieHa B BBIOpAaHHOM HWHTEpBaje BBICOT. JTa
ONMIMs MOXET ObITh TNpPHUMEHEHAa KO BCeMy WJIH YacTu
u3o0paxeHus. B 3ToM ciyuae He MHTEpecyrolne OCOOEHHOCTH
BBIIIIE W HIXKE BBIICJICHHOTO Z-MHTEpBaja OyIyT OKpalleHbI B

OeJbIi U YepHBIN IBET.

T4 um
O Whole Image @ Partial Image
rlmage Higtogram 123.63 nm
7
Ll A 0.00 rirm
1] 61.81 123.62 nm
R | Dum

[TpumeHeHne QYHKIHUU THCTOIPAMMBI KO BCEMY N300pakeHHIO:

1. TloxBenute Kypcop K 00JacTH IMOJ TMCTOTPaMMOM cieBa OT OOJIaCTU JAHHBIX, KOTOPYIO BbI

XOTUTE BBIAENUTh. HakmuTe JeByH0 KHOMKY MBIIIM M YIEpKUBalWTe ee, MpU O3TOM Kypcop

MIPpEBPATUTHCS B TPCYT'OJIbHUK.

2. BblienuTe HHTEPECYIOUIYIO Bac 00JIaCTh BBICOT, OCBOOOIUTE JIEBYIO KHOIKY MBIIIIH.

[Ipu HEOOXOIMMOCTH BBIJIEJIEHUSI HECKOJIBKUX 00J1acTel Ha rUCTOrpaMMe, IOBTOPUTE IYHKThI

1u?2.

3. Haxwmure xHomky Apply uisi mepepacmpenesieHrne IIBETOBOM MaTUTpPbl B MHTEpecyloeMm Z-

HUHTCPBAJIC NAHHbIX.
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Bu1 MOXKETC 3YMMHUPOBATH 4aCTb Z-I/IHTCpBaJ'Ia

orpeneNsAs BEpXHWH M HWKHUN mpenensl B oOnactsax Adjust
Zmin u Adjust Zmax. [lis cOpoca BBIIEICHHONH 00JIACTH [0

npuMeHeHus (GyHkouu Haxkmute kHOmky Undo. Ilocne

|, | npumenenus QyHKIME BB MOXeTe HaXaTHEeM HA KHOMKY

10.00 =000 nm| Unzoom BEpHYTHCS K UCXOJAHOMY LIBETOBOMY pPACHPEEICHUIO

_ | (ToNTHO# TUCTOTpaMME).

Lo ]

I'PAOUKA (TPEXMEPHOE U30BPAXEHUE).
B nononHeHue K CTaHAAPTHOMY IBYMEPHOMY IOCTPOEHHIO, AKTMBHOE M300paKEHHE MOXKET
OBITH MOCTPOEHO B TPEXMEPHOM BHUJAE IOJ pPa3IMYHBIMH yriamMu 3peHus. DyHKIMs AOCTyImHA

BbIOOpoM OrtobOpaxkenne => [I'paduxa (Graphic), KoTopasi BBI3BIBAET TAaHEIb TPEXMEPHOTO

MOCTpOeHUS. JTa (PYHKIUS TaKKe CTAHOBHUTCS AOCTYIHOMN NMPU HAXATHUH KHOIKU - Ha paboueii

ITaHCIIN.

2.5um {143n

Houm
143.00 nm

Oum

MOI‘YT OBITH AOCTYIHBI CJICAYIOIUC BUABI TPCACTABICHUA I/I306pa)KCHI/I$II

Cerka (Mesh) — mpencraBisier m300pakeHHE B BHJIE TPEXMEPHOW CeTKW JWHHA B X U Y

HaIrpaBJICHUAX.

[Tomuron (Polygon) — mist TpexMepHON BepcHH MCIOJb3YETCs IMOJIHAs L[BETOBas MajUTpa

AHAJIOTUYHO ABYMECPHOMY I/I306p AJKCHUIO.
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HpeﬂCTaBHeHI/IC B BUJI€ CCTKH OCYIICCTBIISICTCS 3HAUUTCIILEHO 6BICTpee, YCM IMOJIMI'OHAJIbBHOC 1

OOBIYHO HCTIONIB3YETCS ISl IPEABAPUTEIHLHOTO IIPOCMOTpA TUIIA OPUEHTALINH.

Fresview

ZMag [1a3rm [
ZMn [orm &
zseae 2
e [
Rotation [143 @
Zoom [100 [}

Dizplay Tupe-
i~ Mesh
(+ Palpgon
- "-.-';iew Foint -
" Mear

" Medium
| Ear

Standard ‘ Drefault ‘

(]S ‘ Eancel‘

Touka HabmrOIeHNS MOXKET OBITH BEIOpaHa BOMM3H (Near), Ha cpenHeM pacctossHuu (Medium)
wiu Baanu (Far) oT miockocTu moBepXHOCTH U300paKECHHUS.

[TapameTpsl TOCTPOEHHS TPEXMEPHOTO U300PAKEHHS

Zymax/Zyin — TIO3BOJISIET TIPEJACTABISITH M300paXKeHHE BHYTPH HWHTEPECYIONIETO Bac Z
WHTEpBaJla JaHHBIX, 00pe3asl TaHHbIC BBIIIEC U HIKE MAaKCUMAIbHO M MUHUMAJIbHO YCTaHOBJICHHBIX.
HavanbHble 3Ha4€HUSI COOTBETCTBYIOT IMMOJTHOMY Z WHTEpBAIy.

Z Scale (Z macmitabupoBaHHe) — PETyJupyeT MaclTaOHbIM (hakTOp, UCHOIB3yEeMBIH MpuU
MMOCTPOGHUU BBICOTHI neraneit B 3D wm3o0pakeHnn. DTa (GyHKIHUS OOBIYHO HCIIOJIB3YETCS IS
IpeyBeINUEHUs BHICOTHI, KOTJa JeTall OYeHb MaJbl IO cpaBHEHUIO ¢ X, Y pa3zMepoM H300pakeHus,
TaK 4To oOpazer] KaxeTcs rnaakuM. [1pu 3HaueHun, paBHOM 1, MacirabupoBaHue HE UCIIONIBb3YeTCs,
T.e. oTHoweHue X/Y Kk Z-Beicote Oyzaer 1:1. Hampumep, neranu Ha usoOpaxkeHuu ¢ Z-pbicotoit 10
HM OyayT Ka3aThCs BIBOE BBILIE MIPH YCTAHOBJIEHUU 3HaUeHUs Z Scale, paBHBIM 2, IO CPaBHEHHUIO C
peaNbHBIM COOTHOIIEHHEM (HO 0ToOpaxkaThes Oyaet Bbicota 10 HM).

Tilt And Rotation (HaKIOH ¥ TTOBOPOT) — U3MEHSIET OPUEHTAINIO M300paKeHUS. DTO MOKET
OBITh CHIETaHO BPYYHYIO IyT€M IIOJIBOJIAa Kypcopa B OKHO MpPEIBApUTEILHOTO IpocMoTpa (B

pe3ynbTare Yero Kypcop MpeBpalaeTcsi B pyKy), HaKaTHEM U yAepKaHHEM JIEBOW KHOIMKH MBIIIH, U
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W3MEHEHUEM TIOJIOKeHHUsT w300paxkeHus. Ilpm stom B oOmactax Tilt m Rotation mnosBastoTcs

3HA4YEHHUs, COOTBETCTBYIOIINE JAHHOMY TOJIOKEHUIO H300paKeHHUSI.

Zoom — TI03BOJISIET 3yMMHUPOBATh (YBEJIIMUMBATh M300pa)K€HUE) MPHU BHUJIEC U3 JAHHON TOYKHU
HaOJIO/IeHUs, HAKJIOHE U IMOBOPOTE M300pakKeHHs C MOMOUIbIO 3HAUEHHUS, YKa3bIBA€MOTO B IIOJIE
Zoom (BO3MOXHbBIC 3HAUCHUS 1-5).

Standard (cTanzmapT) — BO3BpallaeTCss K CTaHAAPTHBIM 3HAUYEHHUSM TOYKM HAOIIOACHUS,
HAaKJIOHY U YIJIy IIOBOPOTa U300pakeHuUs.

Default (3HaueHme mO yMOMYaHWIO) — BO3BpAIIAeTCI K W3HAYAIBHO YCTAHOBJICHHBIM
3HAYEHUSM TOYKH HAOJIOJCHMsI, HAKIOHY, YIIy MOBOPOTa M300pa)KEHUS W IPYTHM IapameTrpam

(YHKIIMU TPEXMEPHOTO U300pakeHusI.

JIEBEJIMHI" (BBIPABHUBAHUE, LEVELING).

JleBenuHr — 3TO MpoIece, ¢ MOMOIIBIO KOTOPOTO Bbl MOKETE aBTOMATHUYECKU WM BPYUHYIO
OTIPENIeNIATh TUIOCKOCTh, OTHOCUTENBFHO KOTOPOH OyAyT oToOpaxaTbcs BamM JaHHbIE. [1OCKOJBKY
OOJIBIIMHCTBO PEXUMOB CKaHUPYIOLIEH 30HIOBOM MHUKPOCKONHH XapaKTEepHU3yIOT Tomorpaduio
MMOBEPXHOCTH aOCOJIOTHON Z-BBICOTOM OTHOCHUTEIIBHO HEKOTOPOH «HYJIEBOW» TOUKH, HA Z 3HAYCHHE
B M3MEPEHHOW TOYKE MOBEPXHOCTU OyJeT HEMOCPEACTBEHHO BIUSATH HAKIOH OOpasia. Y CTaHOBHUTH
06pa36u HacaJlbHO POBHO OOBIYHO HE OpeaACTaBISACTCA BO3SMOXHBIM H3-3a OYCHb MAJIbIX MaCH_ITa6OB,
Ha KoTopeix padotaer C3M (100 MkM 1 MeHbIIe). OHAKO € MOMOIIBIO MPOIIEcca JIEBEIHMHIa MOXKHO
MPOrpaMMHBIM CIOCOOOM KOMIIEHCHMPOBATh HaKJIOH oOpasla, 4TO MO3BOJIIET TOYHO H3MEpATH Z-

BBICOTY BJIOJIb 0Opasiia 6e3 JONOJHUTENbHON HeHYKHON HH(pOpMAIUH.

HHTepecyfomaﬂ{
Hnrepsan Tonorpadus
BBICOT HaKJIOH 06pasua{

Jlo mporpaMMHOTO JIEBEJIMHTA

NuTepran
BBICOT

ITocne mporpaMMHOTrO JIEBEJIMHT A

B HekoTOphIX ckaHaxX Z-WHTEpBaJl, 3aHUMAEMblii HAKJIOHOM 00paslia, MOXET ObITh OJIU30K,
WIA HaMHOIO IPEBbINATh (KaKk Ha NpUMepe Ha PUCYHKE HUXKE) Z-WHTepBal MHTEPECyoLIei
tornorpadguu. B 3Tom ciyuyae nBetoBas mkaia OyJIeT MPEeACTaBIATh B OCHOBHOM HHTEPBaJ BBICOT,
COOTBETCTBYIOLIUI HAKIIOHY, YTO JeJaeT 3aTPyAHUTEIFHBIM pa3pelieHue Tonorpapuueckux aeTanei

Ha MOBCPXHOCTH.



100w | 100 um

325.19 rim

A0 A0 am

0 pm e Oum
Oum EEIIum 100pm 0w a0 pm 100 pm

Tomnorpacdus moBepxHOCTH A0 (cleBa) U Moclie (crmpaBa) MPOBEACHUS JEBEIUHTA. 3aMETHO
yCTpaHEHUE HaKIIOHa 00pasiia, YIydIlIeHHe pa3pelieHHs] MOBEPXHOCTHBIX JeTaliell U W3MEHEHHE B

MOJIHOM Z-UHTEpBaJIE.

JleBenuHr IepBOro IMOPsAKA, Kak II0KA3aHO BBIIIE, BBIPABHUBAECT CKAH IUIOCKOCTBIO.
JIeBeMHI BTOPOTO M BBICIIETO TMOPSJIKOB KOPPEKTHpPYeT M3ru0 o0Opas3la MOATOHKOM NaHHBIX K

KpHBOH.

HNuTepran {

BBICOT
U3ruo

Jlo neBenuHra

NurepBan
BBICOT

ITocine neBenuHra BHICIICTO IIopsaKa

Jl1s MHOTUX M300pakKeHUN JOCTATOYHBIM SIBJISIETCS OCHOBHOM OJHOCTYTEHUYATHIN JICBEJIMHT.
OTOT mpolecc MPOBOAUT JIEBETUHI IEPBOrO MOpPsIKAa OJHON IJIOCKOCTBIO KO BceMy oOpasiy,

HUCIIOJIB3Ys aJITOPUTM HAMMCHBIIMX KBaApaToOB  IJId noz[60pa IIJIOCKOCTH I/I306pa)KCHI/I$I n

MOCTICIYFOIETO €€ yCTpaHeHUs. DTa (PYHKIUS MPUMEHSETCS TaK jKe MPH HaKATHH KHOITKA Ha
paboueit manenu. Beibop O6paboTka => JleBeNUHT BHI3BIBACT MaHENb JICBETUHTa, KOTOPask COJIEPIKUT
pa3IUYHbIC TapaMeTPhl HACTPOUKH aBTOMATHYECKOTO U YCOBEPIICHCTBOBAHHOTO JICBEIIMHTA.
ABTOMaTn4eckuii JepesuHr (Auto Leveling).
ABTOMAaTHYECKUH JICBEJIMHT TI03BOJISIET IPOBOIUTH CIIEIAYIOIINE YEeThIPE BU/Ia BEIPABHUBAHHS:
INopuzonrtansusiii (Horizontal), Beptukansheriii (Vertical), JIBymepnsriit (2D) unu [To Tpem Toukam (3

Point).
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Leveling [ ] Kaxxnprii pekuM BBIpaBHUBAaHHMS OCHOBaH Ha BBIYUCICHUH

— Original

CIIO)KHOTO M3TH0a M HAKIOHA M300pakKeHUs. AJITOPUTM IOATOHSET
KOKIYI0 JINHUIO M300pakeHUs K M3rudy. DTa momoOpaHHas JTHHUS
CTAHOBUTCSl 3aT€M TOPU3OHTAIBHOW JIMHMEW Ha wn300pakeHuu. Ha
OCHOBE BBIOPAHHOTO MOPSAJKA CYIIECTBYIOT CIEIYIOLINE YypaBHEHHS
JUIs1 IOATOHOYHBIX JIMHHIM:

e |-ii mopsinok: Z=ax+b

e 2-ii mopsiok: Z=ax’+bx+c

o 3-ii IOpSAZIOK: Z=ax’>+bx*+cx+d
e Auto Leveling

. A1 3,2
C e vl e 4-ii mopsnok: Z=ax +bx +cx+dx+e

Order: [TstOrder v e 5-if mopsinok: Z=ax +bx +ex +dx +ex+f
Harizantal | Yertical | e 0-if TOPAIIOK: Z=ax6+bX5+cx4+dx3+ex2+fx+g
20 | 2 Paint | Tl'opuzonranbubiii  (Horizontal) — ¢yHknus neBenuHra
sidanced Threshold npUMeHseTcs Ul KaKJI0i TOPU30HTAIBHON JIMHUM CBEPXY BHH3

' Exclude Range nae [ oom

& [nclude Range I/I306pa)KeHI/I51 Ha OCHOBC 3HAUYCHUA, YKA3aHHOI'O0 B IIOJIC HOpHI{OK

i | 0 nem
) Exolude Ares (Order). Bo3aMOkHBI BBIYUCIIEHUS OT 1-T0 10 6-T0 MOpsiIKa.

& [neiude Area Urda

5

Beprukanbnbiii  (Vertical) -  ¢GyHKOus — JeBeluHra
Eevertl [k |

MpUMEHSIeTCA U1 KaXXJIOW BEpPTHUKAIbHOW JIMHUM CJIeBa HAaIpaBo

M300pakeHHsl Ha OCHOBE 3HAYeHHUs, ykazaHHoro B moje [lopsmok
(Order). Bo3MOKHBI BBIYUCIIEHUS OT 1-T0 10 6-T0 MOpsiIKa.
J{BymepHbIii (2D) — BblpaBHHMBAaeT JaHHblE B 00OMX X M Yy HampaBieHUsIX. Bo3MoxHBI
BBIUUCIICHHS OT 1-ro 10 3-TO MopsiaKa Ha OCHOBE CIEAYIOIINX YPAaBHEHUM:
e 1-it mopsanok: Z=ax+by+c
e 2-ii mopsinok: Z=ax +by’+cxy+dx+ey+f

e 3-if mopsinok: Z=ax +by +cx’y+dxy +exy+fx+gy+h

[Mpu HaXaTHW KHOIKH Ha paboueil maHenW NpUMEHseTCS (YHKIHS JIEBEIHHTa
MI0CKOCTHIO (2D) mepBoro mopsiaka.

Tpu Touku (3 Point) — ¢hyHKIUS JIeBETUHTA IO TPEM TOYKAM MO3BOJISET BRIOUPATH TPH TOUKHU
B JIIOOOM MecTe M300pa)keHusi, KOTOpble OyayT ONMpeneNsiTh IIOCKOCTh, 0 KOTOPOH HM300pakeHue
Oyzer BBIPOBHEHO. JIEBENMHT MO TpeM TOYKaM OCOOCHHO XOPOIIO IMOJXOIMT JUIS BBIPAaBHUBAHHS
N300paKeHUI CO «CTYNMeHbKUMI». [ ncnoap30BaHust QYHKIMA: HAXKMUTE Ha KHOMKY TpW TOYKH
(3 Point); 3aTeM yKaKUTE TPU TOYKH HAa U300PAKCHUM HAXKATHEM JICBOW KHOIKH MBIIIH, B KOTOPBIX
Bbl XOTUTE OIpPEICNIUTh YPOBEHb IUIOCKOCTH. [locne ykazaHHMs TpeTbed TOYKHM JIEBEIMHI OyjaeT

IIPUMEHEH.
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YcoBepuiencTBOBaHHbBIN JieBeTUHT (Advanced Leveling).

Advanced: Threshold Y CoBepIIEHCTBOBAHHBIM JIEBEIMHI I103BOJIAET BKJIHOYaTh
(" Exclude Range na [ 0 nm WM WCKIIOYaTh ONpEIENIEHHbI 7 WHTEpBAl NPH IPHUMEHEHUH

{* Include Range s W

[ Exclude Area
0 Include Ares Unda

mponecca JCBEJIIMHTA. (-DYHKHI/ISI TAKXC ITO3BOJIACT BKIOYATh HIIN

B

HUCKIIIOYaTh OJUH NJIM HECKOJIBKO YHYAaCTKOB Ha I/1306pa)KGHI/II/I.

Brl Moxere ucmonb3oBaTh 00a Meroma Bmecte. [locie TOro, kKak BBl ONpENENUTE IUIOMIAAb/Z-
WHTEPBAJI, IO KOTOPOMY BBI XOTHUTE TIPOBECTH JICBEIUHT, BBIJICIICHHBIC YaCTH CKaHa OyyT BBIICICHBI
3€JICHBIM.

Onpenenenue Z wuntepBaga. OyHkuus 7 WHTEpBaja IMO3BOJSET BaM OMpPENEsITh TOT
WHTEPBAJl BHICOT Ha M300pa)KEHUM, KOTOPHIN OYJET YUYUTHIBATHCS MPH BHIPABHUBAHWUU. BBl MoOkeTe
CeNaTh ATO JIMOO UCKITIOYHB JaHHBIA MHTEPBAJI M3 BBIYMCICHUH, THOO BKIIFOUMB JIAHHBIA WHTEPBAI.
Jl51g onpeniesieHrs: COOTBETCTBYIOIIETO HHTEPBaIa MOKET OTPeOOBATHCS HECKOJIBKO MOMBITOK.

1. Boibepute ommuro Wckmrounts unTepBan (Exclude Range) wnu Bxomtounts uHTEpBan

(Include Range).

2. BBeaure MUHUMAaIBHOE M MaKCHUMalIbHOE 3HaueHus: uHTepBana B mosie [lopor (Threshold).

[Tocne BbIOOpa BKIIFOUAEMOW/MCKITIOYAEMOM U3 MpOIlecca JeBEINHTa IUIONIa A/ MHTEpBaJia OHa
Oyner BblAeNieHa 3eleHbIM. [Ipu HEOOXOAMMOCTH BO3MOYKHO PEryJMpPOBaHHE MHUHUMAJIBHOTO M
MaKCHMaJbHOTO 3HaU€HUs IOpora.

Onpenenenue miomagu. Oyukuus [Inomaamu mo3BosseT BaM BPYUYHYIO BBIACIATh YYACTKH,
KOTOPBIC BBl XOTHTE BKIIFOUNTH WIH UCKITIOYUTH U3 MPOIIECCa JICBEIINHTA.

1. Bri6epure onmuto Mckmtounts ob6macts (Exclude Area) mnm Brmrounts o6macts (Include

Area).

2. Pa3MectuTe Kypcop MBIIIKH HaJ U300paxkeHneMm (P 3TOM OH MPEBPATUTCS B
MEPEKPecTre), HaXMHUTE JICBYI0 KHOMKY W, HE OTIyCKas ee, BBIIeNIHTe 00JacTh
HeoOxoaumoro paszmepa. OTIyCTUTE J€BYIO KHOIKY MBIIIM U Pa3MECTUTE BbLACIECHHBIN
OJIOK B KEITaeMOM MecCTe.

3. HaxmuTe mpaByl0 KHONKY MBIIIH (IIPH 3TOM BBIACIEHHBIA (hparMeHT OyAeT 3aKpaiieH
3eneHbIM). [Ipu HEOOXOTUMOCTH MOKHO BBIICTIATH HECKOJIBKO 00JIacTei.

Haxxmute na xkHOomky [opmsontanmbnbiii (Horizontal), Beprukambnsiii (Vertical) wmm

JIBymepHblii (2D) neBenuHr 11si npuMeHeHs GYHKIIMH JIEBEJIMHTA K ONpeAeNIeHHOW 00IacTH.
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Bvibop ompeodenennozo Z ummepseana c
UCNONb3068AHUEM @yukyuu
ycogepuieHcmeosanHo2o  aegenunea. Ilpu
UCNONb306aHUU Nopoea Z unmepsana u
onyuu 6vloeneHus niowaou odracmu, no
KOmopvim — Oydem  npoeedeH  JNeseluHe,
3aKpaAUBAOmMcss 8 MeMHO 3elleHblil Ygem;
obnacmu, Komopvle OYOym UCKIIOUEeHbl U3
BbIYUCTICHULL  NPU  GbIPAGHUBAHUU — He
3aKpauleHbl.

” 233C03.TFR {300 1300)
2800 nim

F3.71 nm

i Auto Leveling
¥ Advanced Leveling

Order; I Tet Order = I

ﬂu:urizu:untall Wertical | 1250 nm
2D 3 Paint
20 0.00 rm
Advanced:

Threshold
i Exclude Range nax | 35 om
{* Include Range

min | 0 nm

0 nm 1250 nim 2500 rim

{7 Exclude Area
{* Include &rea Unda

B

Eevertl Ok | Cancel

YCTPAHEHUE ®OHA (BACKGROUND SUBTRACTION).

Ycrpanenue (oHa — 3TO Tporiece (WIBTPAIMK, YCTPAHSIOMUN aeTaid u3 ¢GoHa oOpasma.
[Ipomiecc WCMONB3yeT aNrOpUTM, KOTOPBIM TPUMEHSET OKPYKHOCTh B BEPTHKAIBLHOM MU
TOPU30HTANILHOM HAampaBleHUsX, Win chepy B 000uX HampaBlIeHUSIX C OOpPaTHOH CTOPOHBI
M300paXeHUs, U BBIYMTACT TOJMOBEPXHOCTHBIC NETANId, KOTOPbIE OOJbINE WIH PaBHBI 3aJlaHHOMY
MOJIb30BATEIeM paanyca OKpykHocTh/chepbl. KoMmeHcupys BBICOTY OONBIIMX IeTaliel, mporecc

CTaHOBUTCS MOJIE3HBIM CPEACTBOM I pa3pellieHus] MEeJIKUX JeTajieil Ha MOBEpXHOCTH o0pa3ia.

Jlo ycrpanenus (poHa

,_/\—\A_WV\/L\A,\/\/——N/\/\/\/"/_M

ITocne yerpanenus hoHa

OyHKIMA CTAaHOBUTCS JOCTYNMHOW mipu BbIOOpe OO0paboTka => VYcrpanenue ¢oHa
(Background...).



Background

— Original

P
! 4

—amc/Ball Setup

R adiusz: |1 1M @

¥ Use Reduced Resolution
™ Display Background

Roll &rc Hori | Roll &rc Vet |

Roll Bl |

FIE'-.-'E!Itl [HF | Eancell

27
ITapamerpsl pyHKIHUH.

Pagnyc (Radius) — ycTaHoBKka paamyca OKpYXHOCTU WU chepsl,
KOTOpBIN OyJ1eT NpUMEeHEH K n300paxeHuto. UyBCTBUTEIBHOCTD K JETANISM
3aBUCUT OT pajuyca IpHUMEHseMOH OKpyxHocTH/cepsl. B kadecTBe
3HAa4eHUs pajadyca JIydlle MCIOoJIb30BaTh JOMUHHMPYIOIIUN pa3mep
ocobeHHOCTe B M300paxkeHWU. AHanu3 JUHUM (AHaMM3 => AHamu3
auauM (Line Analysis...)) MOXeT ObITh IOJIE3€H B OINpENEICHUH pa3Mepa
KPYNHBIX JeTajlell [0 3ajaHus paauyca. BaXHO NOMHUTb, 4YTO
YCTAHOBJICHHE CIIMIIKOM MaJleHbKOTO 3HA4YEHUs pajuyca MOXXET HMETh

s dexr,

n300pakeHUH. YcCTaHaBIMBaeMoe IO yMosyaHuio 3HayeHue — 10% or

HeXellaTeTbHBIN yCTpaHsisi  MEJKHEe OCOOCHHOCTH  Ha
pasmepa u300paxeHusl.

Hcnons3oBatek ymenbiienHoe pazpemenue (Use Reduce Resolution) —
U3MEpseTCST HE BO BCEX TOYKaX M300paKeHUs, YCKOPSAETCS BpeMs

nporecca.

Otobpaxats ¢on (Display Background) — ucmonb3yercsi anroputm, KOTOPbIA OTOOpakaeT

ycTpaHseMblii ((OH BMECTO OCTaroIIMXCs JeTajei (mocie coBepiieHust QyHKIMHU MPOKATKH).

[Tpokatka okpyxHOCTH Topm3oHTadbHO (Roll Arc Hori.)) — mnpuMeHsercs anroputm

BBIYMTAaHUA (1)0Ha B TOPU30HTAJIbHOM HAITPaBJICHUU.

[TpokaTtka okpyxHOCcTH BepTuKaibHO (Roll Arc Vert.) — mpuMeHsIeTCsl alirTOPUTM BBIYUTaHUS

(I)OHa B BCPTHUKAJIBbHOM HaIIPpaBJICHUHU.

ITpoxatka mapa (Roll Ball) — mnpumensercss anroput™ BbluuTaHus ¢oHa B 000UX

TOPHU30HTAJIBHOM H BECPTUKAJILHOM HaIllPpaBJICHUSAX.

Bo3zepar (Revert) — oTMeHsIeT MOCIEAHIO CICTaHHYIO ONepaIiio, BO3BpaIlaeT H300paKeHne

K CBOEMY OpUTMHAJIBHOMY COCTOSIHUIO.
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Iz o0bpasenne (c1era) H opodiim
JOIEOT (CHOTZY) 0 TIPHMMeH e I
hvHERIDD yeTpadeHiia ¢ oHa

T T L Y e

T PR A [T
] e 0 o

il s A
[ R,

10 pm
Distance

Iz obpaxenme (caepa) o npodnms
JIOHEDI (CTIApABA) M0CITe IPHMeHeHA
v IIm verpanesHa droHa

Pl e e

s B B e B BT BT BT Al BT BT

e [ ——

T
|5 g 10 pm

Distance

KOHBOJIIOIUA (CBEPTKA, CONVOLUTION)
OyHKIMS KOHBOJIIOIIMU TO3BOJISIET BaM MPUMEHATh K M300pakeHNI0 (DYHKIIUU CIIIaKUBAHUS,

340CTPCHUA WK JOPYTIuc (by'HKHI/II/I (bI/IJ'ILTpaI_II/II/I. Onepaunﬂ BBIUUCIIACTCA OT TOYKHM K TOYKC H3



29
CTaH,Z[apTHOf/'I KepH(bYHKHI/II/I, KepH(i)y'HKI_II/II/I, 3aI[aHHOﬁ IIOJIB30BATCICEM, HIIM U3 OMOINOTEKH

KepHPyHKIUi. (3aMedyaHue: KpalHHE TOYKH MOAM(PHUIMPYIOTCS OTJIMYHBIM CIIOCOOOM U3-3a
OTPAaHHYEHHOTO YHCIIa COCEAHHX To4dek). Beibop OOpaborka => KouBomorus (Convolution...)

BbI3bIBACT IIaHCJIb KOHBOJJIKOIINH.

Convolution . xl 2 kv_100mkm-2.tfr {300 x300)

S 100 pm
— Original

100 pm

~ Matrin——— -
33 O 55 O 747

e
TR
N B

Matrix File:  default3 ki
S_ava..—.l .]_mad...-l Defau]t-l

0nm 50 1m 1001m

-Sharpeﬁl Emcuath'l Apply |
— | (Cacal| Tonorpadus no (BBepxy) u nociue (BHU3Y)

i | MIPUMCHCHUA (bYHKI_II/II/I KOHBOJIFOITMH 3a0CTPCHUA.
KepudyHnkims — 370 MaTpuia 4ucesl, UCIOJb3YIOMAsACS s H3MEHEHHS
515 TOUKH B ee 1eHTpe. Hampumep, xepHOyHKIHS 3X3 178 CTIIaXUBaHUS JOJDKHA
WMETh BHUJ, MOKAa3aHHBI Ha PUCYHKe ciieBa. boibliee 3HaueHWe X MEHbIIE
L | crnaxuBaeT (Oonble 3a0CTpsieT) U300pa)KeHUe, T.K. BHEIIHHE TOYKH HMEIOT
L | | MEHbIlIee BJIUSHUE HAa LEHTPAJIbHYI0 TOYKY, UYTO MPUBOJUT K MEHbBIIEMY

CriIa’KUBaHHUIO.
[Tporiecc GpumabTpamu OCyIIECTBIISIETCS C TOMOIIBI0 MAaTEMAaTHIECKON MOIU(PUKAIINN KaKT0H
TOYKH, HCIONB3YS OKPY’KAIOUIMe TOYKM Kak Oaszuc Juis NPUMEHEHHsS MAaTpHUIlbl (QUIbTpaluu

(xepHyHKIHN). J{7151 3TOTO MpoIIecca UCTIONB3YETCs CIEAyIOIIee YpaBHCHHUE:

m T'ne:
E PiFi
— Pn= HoBoe 3HaueHune TOYKHU
l:
Pn=—— .
m m= HOMEp TOYKHU B BEIOpaHHOU MaTpulle
Fi
Z P= texymiee 3HaueHUE TOUKH

F= ¢unprpyrommii pakTop IIst TOYKH COTIIACHO KEPHDYHKITHH
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Kepubynkius 3agaetcst OAHUM U3 TPEX CIIOCOOOB:

1. Beibepute 3aoctpenue (Sharpen) nnn Crnaxkuanue (Smooth). [Ipumensercs: cranmapTHas
KepHYHKIMS — MaTpuIla BEIOpaHHOTo paszmepa (3x3, 5x5 wim 7x7) co cleayronuMy 3HaYeHUSIMU:

e CriaxuBaHue

Bce 3nauenus matpuiisl = 1

X=3 ans MaTpuIl BceX TpeX pa3MepoB

e 3aocTpeHue

Bce 3nauenus matpuiisl = -1

st matpunbl 3x3 X=12

st matpunbr 5x5 X=28

Jns matpunbl 7x7 X=52

2. 3arpy3ute kepHPyHKUHUIO U3 Oubnmuotexku BBIOpaB ¢yHKIMI0 3arpy3uTh (Load). byaer
oroOpakeHa BblOpanHass marpuna. Haxmure Ilpumenuts (Apply) mis nmpuMeHeHHs BbIOpaHHOM
KepHOYHKIIUU K N300paKEeHHUIO.

3. Cosgaiite HOBYIO KepHOYHKIMIO (WM MOAM(PHUIMPYHUTE OJIHY U3 CYIIESCTBYIOIINX)
BBEJICHHEM 3HAYCHHI B KXKJ0M KOHKpETHOU siueiike. HoBas kepH(YHKIMS MOKET ObITh COXpaHEeHa B
6ubnmoreke HaxxarueM kHonku Coxpanuts (Save). Haxxmurte [Ipumenuts (Apply) ans npuMeHeHHs
CO3JJaHHOM KePHPYHKIIUU K U300paKEHUIO.

Bri6op Bosspat (Revert) Bo3Bpalaer opuruHaibHOE H300pakeHHE.

Br16op ¢pynkiuu 3nauenue no ymonuyanuto (Default) BeizbiBaet kepudynkuuto (3x3, 5x5 unu

7x7), KoTOpas SBISIETCA CIVIAXXUBAIOLIEH MaTpUIIEHl, OCHOBAHHOI HAa BBEICHHOM 3Ha4€HUU X.

OUJIbTPALIMA (FILTER).
Omepanust  QuiIbTpandud  MO3BOJSET  BaM  (PUIILTPOBATH
U300paKEHHe OT TOYKH K TOYKE MCIOJB3Ys MPOLECC HU3KOU, cpenHel (Il x|
— Original

WIA BBICOKOW ¢uibTpauuu. OTa (yHKIHS IOJIe3HA IJIsl YCTpaHEHHUs
IIYMOB B OTJEJIbHBIX TOYKaX WM YJIy4IIeHWs pa3pelleHus aeraieil Ha
HEKOTOPBIX N300pakeHusX. JIydinmM MeTo1I0M OrpeaeeHIs] BO3MOKHBIX
napamMeTpoB  (YHKUMM U1l KOHKPETHOTO  CKaHa  SIBJISETCSA

HKCIIEPUMEHTUPOBAHKE TPH €€ HCIoNb30BaHuU. Bpibop OOpaboTtka =>

@unprpanus (Filter...) BbI3piBaeT nanens GpuiabTpanuu.

HpI/I (bHHBTpaHI/II/I OCYIIECTBIIACTCA 3aMCHA HCHTpaHBHOfI TOYKH B
" 33 C 55 O 7x7F

kBaapatHol wmatpuine (3x3, 5x5 wnmm 7x7) Ha HU3IIEE, CPEIHEE WM - Didering Fiter
{ Low | Medan| Hich |

BhICIIee 7Z 3Ha4YeHHe (B 3aBUCHMOCTH OT BhIOpaHHOTO (PUIBTpa) U3 BCEX

Touek Matpuilsl. [Iporecc GumpTpauu NOBTOPAETCS AJs KKIOH TOUKH Fevert | 0K | Cancel |

Ha N300paKeHHH.
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o [Ipu BeiOope Huskwmii (Low) 3HaueHune X EEI EE
3aMeHsIeTCS HAaMMEHBIINM 3HAaUYCHUEM B MaTpHIIE. EIEIE e E"E"E]
e [Ipu BeiOope Bricokwuii (High) 3Hauenue E"ZE' E’EE]

X 3aMeHseTCsl HauOOJIBIINM 3HaYEHHEM B MaTpUIIE. [Tpumenenne matpuiisl 3x3 U1 QyHKIUH
BBICOKOH (punbTpanuy.

e [lpu Boibope Cpemumii (Medium) 3HaueHume X 3aMeHSETCS CPEJHHM 3HAYEHUEM B

MaTpuie. (31a QyHKIMS 0OCOOCHHO MOJIe3HA /ISl YCTPAHEHHUS IIIyMOB B OTJEIBHBIX TOUKAX).

300 nim 300 nim

0 rirm 150 nm 300 i 0 rirn 150 nm 300 rm

[Tpumep n3zo6paxkenus 1o (cineBa) u nociie (crpasa) GUIbTPALTUT

— WCIIOJIH30BaH BBICOKUU puiibTp 7X7.

MACHITABMPOBAHUME 1 3YMMHWPOBAHUE (SCALE & ZOOM).

@ynkuus MacmrabupoBaHue ¥ 3yMMUPOBAaHHE JaeT IPOCTON x|

— Original

croco0 3yYMMHPOBaHMS OTIEIBHOM 00JacTH Ha W300paKeHUU C

NOCEIYIOIUM  33JaHUeM  pa3pellieHHsl HOBOIO  YBEJIWYEHHOTO
n3o0paxkenus. Kpome 53Toro Bbl MOXKeTe€ HW3MEHHUTHh pa3pellieHHue
HEKOTOPOTo M300paxkeHus1 0e3 mpuMeHeHns: (QyHKIMH 3yMMHUPOBAHHUS

— mampumep, ¢ 300x300 na 500x500. Korga BeI yBenmuuuBaere (Win

YMCHBIJ_IaeTC) pa3peucHuc I/I306pa)KeHI/I}I nporpamMmma 3KCTpaIroJImpyeT

JaHHBIC, CO3JaBas HOBOC 1/1306pa)KCHI/IC, KOTOPOC HMMCET 3aJaBacMoOC B

Fresolution

Pa3spCICHUEM YUCIIO TOYCK JAHHBIX. 910 o6ecneqHBaeT 3HAYUTCIIBHO 5050 | 1005100 |
b i

Jy4lllee pa3pelieHre, 4YeM TMpPH IPOCTOM PACTITUBAaHUM OKHAa 200 | aomyann |

u3obpaxenus. Bpibop OOpabotka => MacmrabupoBanue U 4000 | somen0 |
mnumnnu]

symmupoBanue (Scale & Zoom...) BBI3BIBAET TaHENb W3MEHCHHS

MacmTada v 3yMMHPOBAHHS. Revet | o | [Cancel]

3ameuanue. Ilpu ucnonvzosanuu @ynkyuu Macwmadbuposanue u 3yMMUpPoOSaHue He
3abvieatime coxpanums HOB0e U300padceHue 6 @ailie ¢ HOBbIM UMEHeM, UHA4e UCXOOHbIL (ailn

0yOem 3ameHeH.
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I[J'ISI 3YMMUPOBAHUA YIAaCTKaA HA OTO6pa)KaeMOM I/I306pa)KCHI/II/IZ

1. Pa3mecTtute Kypcop MBIIIKKA HaJ H300paKeHHeM (P 3TOM OH TPEBPATUTCS B
nepeKkpecTre), HaXXMHUTE JIEBYI0 KHOIIKY M, HE OTITyCKas €€, BBIIEeNUTEe 00JacThb HEO0OXOIMMOTO
pa3mepa. OTIycTuTe JeBYIO KHOMKY MBI U pa3MECTUTE BBIJEICHHBIN OJIOK B K€IaeMOM MECTE.

2. HaxxmuTe npaByro KHONKY MBIIIIH.

3. Bribepute He0OX0JMMOE pa3pelIeHUE BbIIEIEHHOM 001aCTH.

OT13ymMmmupoBaHHOe U300pakeHHe OyneT OTOOpaK€HO B TOM K€ OKHE, 4YTO M HCXOJHOE

n300pakeHHeE.

10 m ] 427

o
12311 rm | — 10583 rm

0.00 wm 0.00 nm

5um 213 um

———lam

0um

0 om 213nm 427 nm

[Tocne 3ymmupoBanus (HyHKIHS MOKET OBITH TIOBTOPHO PUMEHEHA K HOBOMY M300paKEHHIO.
Bri6op Bosspat (Revert) Bo3Bpaiiaer opuruHagibHOE H300paKeHUE.

Jlns wu3MeHeHHs pasMmepa u300pakeHHsi Oe3 HCIOoJb30BaHUS (DYHKIHH 3yMMHUpPOBAHHS
BeIOepuTe OOpaboTka => MacmrabupoBanue u 3ymmupoBanue (Scale & Zoom...), 3aTeM HaXKMHUTE

Ha KHOIIKY C COOTBCTCTBYIOIIIUM OOJIBIINM MM MEHBIITUM Pa3spCIICHUEM.

I[TOBOPOT (ROTATION).

Oyuknus  [loBopora  mo3BoisieT  BaM  aBTOMAaTHYECKH X

— Original

HOBOpAYMBaTh OTOOpakaeMoe u300pakeHue ¢ marom B 90° wik pyyHoi
nmoBopoT m3o0paxkenus. Beioop OOpabotrka => IloBopot (Rotation...)
BBI3BIBACT MMAHENb YIPABJICHUS IIOBOPOTOM.

HmeeTcs 1Ba BOBMOXKHBIX cIIOCO0a TOBOPOTA!

L4 CDI/IKCI/IpOBaHHHﬁ IMOBOPOT MO3BOJIACT MCPECOPUCHTAINIO

I/I306pa)KCHI/I}I C marom B 900 0c3 M3MEHEHUS ero HCXOJHBIX pa3MEpPOB.

Haxvmure nHa kHonky 90, 180 wmmm 270 g mnoBopoTta Ha  (FresRotsfion
&ngle: IIID" Flotate |

COOTBETCTBYIOIIHM YTOJI.

~ Fixed Rotation——————
e (CBOOOIHBI MOBOPOT TMO3BOJSIET BaM  I[OBOPAYUBATh w | e | e |

n3o0paxenue ¢ maroM B 1/10° wiam Golbllie BBEIEHHEM YHUCIA B TIOJIE

Hevertl ] 4 | Eanu:ell

Vroin (Angle) nnu ¢ ucnoib30BaHNEM IPOKPYTKU. B OkHE H300paskeHHs
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TOABATCS T'paHUILIBI, ITOKA3bIBAOIINE HOBYIO OPHUCHTALHIO. ITocne YCTaHOBJICHHA COOTBCTCTBYIOLICTO

yTja OpUeHTaluuu Ha)kMuTe Ha KHoTKy [loBoport (Rotate).

3ameuanue.  Ce0000HbILI  NOBOPOM  NPOU3BOOUMCS — BHYMPU — O2PAHUYEHHO20 — OKHA
uzobpasicenus, nosmomy npu omauuuy yena nogopoma om  90° 6yoem npousgooumvcs
3yMMuUposanue  u3obpadcenus Ha — HeoOXooumyilo  ONiA  3ANOAHEHUs  OKHA — GelUYUHy U
coomeemcmeyioujee yMeHbluleHue NOIH020 pasmepa CKaud.

Br16op Bosspar (Revert) Bo3Bpaliaer opuruHagbHOE H300paKeHHe.

OJHOMEPHOE ITPEOBPA30OBAHUME ®VYPLE (1D FFT).

@ynkius 1D FFT  no3Bomsier  oTOOpakaTh  DHEPreTHUECKUH  CHEKTp  OBICTPOTro
npeobOpazoBanusi Dypre BBIOpaHHOTO H300paKEHUSI. DHEPreTUUECKH CIEKTP MOXKET OBITh
UCIOJb30BaH A (QWIBTPALUU M300pa)KeHUs Ha BBIIACICHHBIX 4acTOTaX He3aBUCUMO B X win Y
HanpasieHuu. Bribop OOpabotka => OnpHomepHoe npeoOpazoBanue Pypre (1D FFT) BbI3bIBaeT

naHeNnb ObIcTporo npeodpazoBanus Dypee.

1D FFT E
— Original — Power Spectum
e G T s
igialta g oSas i o Tete | | 100.00%
[ ‘.,.Th - :';1."1 -
D ey e e S DL Ly Aa
"1'.‘1 = '.‘_E‘,-'I:*‘_'E‘_--
:r:i‘:-‘- EeTe fﬂ'&-‘tf!—:"l
BT En S B B Bl NN i
SESERLERISIT NN =| | 0wl [
-_.‘-:J.._x_‘t.‘.*.-.‘z ®_ T,
ra*e_® T "S.Ca B W
Pi3o3orelacTeTerel
|?':!i1’“j:}1:\;‘-;:1‘
ey
e Sy Sy b, LR g ]
[y = =& =_ e 4
E:,t:':f::f_:t:‘_;.‘;: 50.00°%
o a_ 5 _& a2
‘:*:!*'i:t:‘:':'i:!
Sisiiraresalaseaca?
25.00% | |4
— Filtered
0.00% Le-) |
1] 0625 1.250 1.874 I.500 [148]
— Threshold
Unda Edltlngl = Scale PS: k0473 [1/
IDD x E linear - I 2105 [E]
Eiestore P5 | I 5] . TEETE [%]

— Tranzform
{* = Direction Cancel |
Y Direction
= Ok, |

DHEPreTUYEeCKUi CHEKTP HAXOAUTCS COBEpIIEHHEM OBICTPOro mpeoOpazoBaHusi Dypbe 1O
KOKIOW IMHUM B BblOpaHHOM HampaBieHun (X wiu Y) W TOCIeAyrolleld HopMmalu3anuen
pe3yabTaTOB BCEX JTUHUN. BaXHO MOMHUTH, YTO MpeoOpa3OBaHME IO JBYM OCSIM IPOU3BOAMUTCS
HE3aBHCHMO JAPYT OT JpyTa.

N3HavanbHO SHEPTETUYECKHI CIIEKTP OTOOpakaeTcs B JorapuMuueckoM maciirade, oqHaKko

Macmtad (Scale PS) moxeT ObITh M3MEHEH Ha JIMHEHHBIM WM KOPHEBOM OT BTOPOIl 10 AEBATON
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CTENEHH. DTO MOXKET OBITh ITOJE3HO Il HaWJIydliero OTO6pa)KeHI/I}I CIICKTpa IIPpU COBCPLICHUH

orepaiuu nmpeoOpa3zoBaHUsl.
3HayeHHUsT HEKOTOPHIX YpPOBHEH Ha DHEPreTHYECKOM CHEKTpe MOTYT OBITh HalJICHBI

CJIEIYIOIIUM CIIOCOO0M:

1. monBeauTe Kypcop K 00JacTH MO SHEPTeTUYECKUM CIIEKTPOM ClieBa OT 00JIACTH YacTOT, KOTOPYIO

BbI XOTUTE BBIJICIHTD;

2. HOKMUTE JIeBYI0O KHONKY MBIIIM W YAEPKHUBalHTe €€, MPH AITOM Kypcop MpPEBPATUTHCS B

TPEYTrOJbHUK;

3. BBLIETTUTE MHTEPECYIOIIYI0 BaC 00JIACTh YaCTOT, OCBOOOIUTE JIEBYIO KHOIKY MBIIIH.

ITo monoxkeHnto Kypcopa ONpeaesisiioTCes CleAYIOINEe TapaMeTphl:

e k=1/(egununa, onpexaensiemMas pa3MepoM CKaHa) - BOJIHOBOE YUCIIO;

e r=1/k;

® 7 = MPOIIEHT PHEPTeTHUECKOTO CeKTpa. MakcumanbHbIi Uk npuHuMaeTcs 3a 100%.

OOpaTHoe mnpeodpa3zoBanne Dypne. DyHkius obOpaTHoro mnpeodpazoBanus Dypbe
UCTOJNB3YeTCs sl (UIBTPALlMM HEXKeNaTeJIbHBIX YacToT (OOBIYHO IlymMa) B HHEPIETUUECKOM
CHEKTpe, M, TakuM oO0pa3oM, YyiIydllleHHs MpeoOiafaomux jAeTaiedl Ha wuzoOpaxeHuu. Jlns
COBEpIIIeHHs 00paTHOTO MpeodpazoBanus Dypbe:

1. BeiOepute HanpaBieHue npeodpazoBanus B ooactu Transform (X wim Y).

2. BplgenuTe 4YacTOTy WJIM YacTOTHl, KOTOpbIE HEOOXOAMMO COXpaHUTh B IpoLEcce
¢unbTpanuu. MmeeTcst HECKOJIBKO c1oco00B, KOTOPBIE MOTYT UCIIOJIb30BAThCS B KOMOMHALIMM WJIU B
OTJIENBbHOCTH:

e Omnpenenennie mnopora. JKenras cTpelika Ha BEPTUKAIbHOU

OCH DHEPreTHYEeCKOro CIEeKTpa MOXKET HCIIOJIb30BAThCA JUIS  25.00%| |

oTpeeNieHus] TOYKH, HIKE KOTOPOi BCe YacTOThI OYIyT yAaeHbI.

[llenkuure Ha HeEe U, YyAEpKHUBas JEBYK KHOIKY MBIIMH, ooy

=

orpeaenuTe HeoOXOMUMbIH ypoBeHb. OcTaroluecs 4acTOThl Ha 2930

HHEPTeTUYECKOM CIIEKTPe OYAYT BBIACICHBI KPACHBIM.
e Oomactp ITopor (Threshold) mo3BosisieT BaM BBOAWUTH OMpEEICHHOE 3HAUYCHHE, HIDKE
KOTOPOTO BCE YaCTOThI OyAyT yaajeHbl. OCTaomuecs YacTOThl Ha YHEPTeTUYECKOM CIIEKTpPE

OyAyT BbIAETIECHBI KPACHBIM.

9.00%
e Omnpenenenue 4actoT. s BbIACIEHUS OTAEIBHBIX YacTOT

4.00%
LICJIKHUTE Ha JKEITYI0 CTpPEIKy Ha TOPU3OHTAIBHOW OCH

1.00%

OHEPICTUYCCKOTO CIEKTpa H, YIACpKHUBaAsA €€, OIPCACIINTEC 0,00

HEOOXOIMMBI HMHTEpBaJl 4YacTOT. OTa olepaunus MOXKET ObITh 0 7970

MMOBTOPCHA HECKOJIBKO pa3 IJIA BbIACICHUA HCCKOJIBKHUX YaCTOT.
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Ot Tpu criocoba MOTYT HUCIIOJIb30BATHCA B KOM6I/IHaI_II/II/I. Kuomnka OtMmena pPEaAaKTUPOBAaHUA

(Undo Editing) wucmonb3yercs Uil yHaajueHWs TOCIEAHEW omnepanuu BbiIencHus. KHomka
Boccranosnenue snepreruueckoro cnekrpa (Restore PS) BosBpamiaer ucxoaHslii 3HepreTudecKuit
CIEKTp Il BBIAETIEHHOTO HAIPaBJICHHUS.

3. Ilocne BbIAETEHUSI COOTBETCTBYIOIIMX YacTOT HAXXMUTE Ha KHONKY [IpeoOpazoBats Pyphbe-

cnektp (Inverse FFT) mus coBepienus nporecca GpuibTpanuu.

JABYMEPHOE I[IPEOBPA3OBAHUE ®VYPLE (2D FFT).

@ynkius 2D FFT no3Boisier oToOpakaTh YeThIPEXKBaJPAHTHBIA SHEPreTUYECKUH CHEKTp
obicTporo mpeoOpazoBanust Dypre BblOpaHHOro wu3obpaxkenus. [logo6Ho ¢yHkmum 1D FFT
(OmMCaHHOW BBINIE) DHEPTrETHUECKUI CHEKTP JAByMepHOro mpeoOpasoBaHus Dypre MpeacTaBisieT
co0oi cmexkTp OmHOBpeMeHHO misi X W Y HampaBleHHH. DTOT CHEKTP 3aTeM MOXET OBITh
UCIOJb30BaH A GMIBTpAaLUU M300paxkeHnss Ha BbaeneHHbIX dacToTaxX. 2D FFT nanbonee yacto
UCTOJB3YETCs Ul YCTpaHEHHs IIyMa U3 M300paXKEeHUH ¢ MEePHOIMYECKON CTPYKTYpPOH, TaKHX Kak
n300pakeHUs C aTOMHBIM pa3pemieHneM. Kpome TOro, JHEPreTHYECKHil CIEeKTp MOXKET
UCIOJNb30BAaThCS Ui ONPEAETCHUs IapaMeTpoB, TAaKMX KaK BOJHOBOE YHUCIO, TeTTa, %
HHEPreTUYECKOro CIIEKTPa BhIIIE JTAHHON TOUKH.

Bribop OOpabotka => JIBymepHoe npeoOpazoBanue Dypoe (2D FFT) BoI3biBaeT manenb

ObicTporo mpeoOpazoBanus Dypbe. DTa (QYHKIHS TAKKE CTAHOBUTCS JOCTYITHONH TPH HAKATHH

FFT

KHOIIKH1

B paboueil maHenu.

2D FFT

— Original — Power Spechum
. || —Edit

" Fectangle
" Sguare
& Elipze

" Circle

[~ Centered

& OR
" XOR

Undo Editing I
Restare PS I
Threshold:
0z

Scale PS:

IIDgarithmic 'l

k: 2.140 [1/E] theta: -112 67 [degres]
I 0467 [E] I 5380 [%]
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OToOpakaeMblii SHEPTeTUUECKHI CIEeKTp sABNseTCS KoMOuHanue Dypbe-CIeKTpoB B 000UX

X m Y HanpaBneHusx. Kaxmas Toyka JaHHBIX COOTBETCTBYET OTHAEJIIBHOM 4YacTOTE B OJHOM
HanpasieHuu. B osHepretmueckom cnektpe 2D FFT auaronanbHble KBaJpaHTBl SIBISIIOTCS
«3€pKaJIbHBIMH U300PaKEHUSIMI).

V3HauanbHO SHEPreTUYECKH CIEKTp 0ToOpaxaercs B Jorapudmuueckom Maciirade. Onmus
Macmrab sHeprerudeckoro crekrpa (Scale PS) mo3Bonser BaM M3MEHSTh €r0 HA JTUHEWHBIN HIH
KOpPHEBOM OT BTOPOM 1O AEBATON CTENEHU. ITO (PYHKIMSA HE W3MEHSET AaHHBIC, HO MOXET OBITh
T0JIe3HA JUISl HAWJTYYIIIero OTOOpa)KeHHs IeTanei Mpu COBEPILIEHUH OIepaliy MpeoOpa3oBaHHUs.

3HaueHUsT HEKOTOPHIX TOUYEK Ha JHEPreTUYECKOM CIHEKTPE MOTYT OBbIThb HaWIEHBI IO
MI0JIOKEHHUIO Kypcopa, ONPEENSIFOTCS CAEAYIOLUE TapaMeTphI:

e k=1/(egununa, onpexaensiemMas pa3MepoM CKaHa) - BOJIHOBOE YUCIIO;

e r=1/k;

® 7 = MPOIIEHT PHEPreTHUECKOT0 CeKTpa. MakcuManbHbIi UK puHuMaeTcs 3a 100%;

e TeTTa (theta) = yros ot neHTpaIbHOM TOYKOM, KOTOPBIM COOTBETCTBYET HU3IIEH YacTOTE.

OOpaTHoe mnpeodpa3zoBanne Dypoe. DyHkius obOpaTHoro mnpeodOpazoBanus Dypbe
UCTIONb3yeTCs AN (QUIBTpAllMU HEXKENaTeNbHbIX YacTOT (OOBIYHO IIyMa) B DHEPreTHYECKOM
CIEKTpe, W, TaKuM oO0pa3oM, YIyd4llIeHHs MpeoOiafamux aeraieii Ha wuzoOpaxeHun. J[ns
COBEpILEeHHs 00paTHOTO MpeodpazoBanus Dypbe:

1. BbizenuTe 4YacTOoTy WM 4YacTOThl, KOTOpbIE HEOOXOAMMO COXpaHUTh B IIpoliecce
¢bunbTpanuu. /[ 5T0ro uMeeTcs JBa OCHOBHBIX criocofa:

. Ob6nacts Ilopor (Threshold) mo3Bomisier Bam BBOIUTH ONpeAeNeHHOE
3HAa4YeHHEe, HWKE KOTOPOro BCE YacTOThl OyayT ynaneHsl. Ocrarommecs
4acTOThI HAa DHEPIE€TUYECKOM CIIEKTpe OYYyT BbIIEICHBI 3€JICHBIM.

J Omnpenenenve yactotr. /st onpeneneHuss OTAEIbHBIX YacCTOT MOXKET

OBITh HCIIOJB30BAHO BBIJEICHUE C UCIOJIb30BaHUEM [IpsMoyToiabHUKA I?EI‘Z @.I

(Rectangle), Kampara (Square), Dmurnica (Ellipse) u OkpyxHoctu (Circle).

— Edit
Ecin ommusa Ilentpuposate (Centered) He BbIOpaHa, TO BBIJAETICHHE | o~ HegE e
™ Sguare
HEOOXOUMBIX YacTOT OCYIIECTBISIETCS cleayromuM crocobom. Ilepemecture o
+ Ellipze

Kypcop Ha Dypbe-CHeKTp, PH TOM OH TIpeBpaTuTcs B mepekpectue. Hammure | Circle

JIEBYIO KHOIIKY MbBIIINA W, HE OTIIyCKad €€, BBIACIINTC 0051acTh HCO6XOI[I/IMOFO [ iEaieed
pasMepa. OTHYCTI/ITG KHOIIKY MBIIIKX MW PACHOJOKHUTC BBIACICHHYIO obnacte B " OR
&+ =OR

rdo Editing |

00JIaCTH YacCTOT, KOTOPBIE BBl XOTHTE OCTAaBUTh Ha n300pakeHnu. ll{enkuure npaBoii

KHOTKOW  MBIIIM  JUIST  BBIJGJCHUS ~ MHTEpecyromeid  o0JacTh  4acToT.

CooTBercTBytomas o0yactb OyAeT BbIIEICHA 3€JE€HBIM B JAHAroHaJIbHO
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MIPOTUBOMOJOXKHBIX KBaapaHTax. Ecnu BeiOpana omuusa LlentpupoBats (Centered), To BbIgeneHue

HEOOXOUMBIX YaCTOT OCYIIECTBIISIETCS TaKUM K€ CIOCOOOM, OJHAKO LIEHTpP BBIIEISAEMON 00JIacTH
OyJeT HaxOUTCs B LIEHTPE U300paKeHUS.

Ecnu BeiOpana oniust OR, To nepekpriBaromnuecs oonactu O0yIyT OCTaBaTHCS BbIAECIEHHBIMU.
Ecnu Be16pana omnmus XOR, To B mepekphIBaIOIUXCsS 00IACTIX BbIACIEHUE CHUMAETCS.

[Tpouiecc mombopa mapamMeTpoB (pUIBTpALUK 3aKITIOYACTCS B BBIJACICHUU B CIEKTPE YacCTOT,
MPEJICTABIISIONINX HHTEPECYIOIINE JeTAIH W300paKeHUs, U YCTPAHCHUS TIOCTOPOHHHUX IAaHHBIX U
IIYMOB. 3a4acTyI0 3TO OCYLIECTBIISETCS METOOM MPOO U OMIHMOOK U TpeOyeT HECKOIbKUX MOMBITOK.

Oyukus Otmena Boigenenus (Undo Editing) yOupaer moacBedeHHble 00IacTH B MOPSAKE
o0paTHOM TMOCIIeIOBATETFHOCTH BhIeNeHUs. KHomka BoccTaHOBIEHHE IHEPreTHYECKOTO CIEKTpa
(Restore PS) Bo3BparaeT HCXOAHBIA SHEPTETUUECKHI CIIEKTP.

2. Ilocne BBIZIENEHHS] COOTBETCTBYIOIIMX YAaCTOT HAXKMHUTE Ha KHOMNKY [IpeobpazoBats Dyphe-

cnektp (Inverse FFT) mst coBepiienus nporecca GuibTpaIyH.

N3MEPEHUE JIMHUU (LINE MEASURE).

@OyHKIUSA U3MEPEHUs JIMHUM T03BOJISIET IPOBOJUTH HM3MEPEHHUs BAOJIb BBIOpAaHHOMN
M0JIb30BaTEIeM JMHUU Ha BBIIEICHHOM H300pakeHHH. Bronb mpoduias nuHMM A58 HEKOTOPBIX
MIOJIOKEHUI MOTYT OBITH MoJTyueHbl X, Y U Z JaHHbIE, a TAK)KE PACCTOSHUE MEXIY IBYMs TOUKAMU U

uHpopmanus o6 yrie. Beioop Ananuz => U3mepenue nunuu (Analysis =>Line Measure) BbI3bIBaeT

naHens NpoQuis JIMHUKN. DTa GYHKIUS TaKKe CTAHOBUTCS JOCTYIHOM MPHU HAXKATUU KHOIIKU % B

paboueii maHemu.

Line Measurement % Atom1.ffp E3

— File Information:
Zmire -4 500 nd, Zmad 3323 na ScanRange: 12E Resalution: 300 « 300

— Rezult:
| Linel

By viRy o Zimed
Paointl: 664 9.30 -4.323
Paoint2; 10.93 9.30 -4 235
[uitf: 4.29 0.00 0.065
Length: 4289 &
Pt Angle:

Line Type: -3.3 08
& Hoi O et 0 War

Line1: 219

Z Data

10.24

Enlarge Image EHIl .
: Distance
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B o6mnactu Uudopmarus o daitne (File Information) oroOpacaroTcsi OCHOBHBIE JAaHHBIC O

CKaHe, TaKkMe KaK pa3Mep CKaHa, MaKCUMaJbHbIE W MUHUMAIbHBIC 3HAUCHUS Z, pa3peuicHue
n300paxeHusl.

Jlna cozmanust npoduias TUHUMA BBIOEpUTE OJWH U3 TpeX THUIOB JUHUM: ['OpU30HTaIbHBIN
(Hori), Bepruxanbnbiii (Vert) umm IlpomsBonsHbiii (Var). Ilpu BbIOOpe TOpPHU3OHTANbHOW WU
BEPTUKATHHONW OPHEHTAIMU JTUHUHM Ha W300paKCHUH JIMHUS TIepecekaeT Bce m3oOpaxkenue. Bridop
MIPOU3BOJILHOW OPHEHTAIIMU TO3BOJIIET BaM CO3[[aBaTh JIMHHIO TIPOU3BOJIBHON JUIMHBI M Pa3MeEIaTh
€e MOJ MPOU3BOJBHBIM YIJIOM AJisi MPOQMINPOBaHUs 000N YacTu u3oOpaxkeHus. CyliecTBYIOT
CIEYIOIINE METO/IbI ONPEEIICHUS JTHHUH B 3aBUCIMOCTH OT THIA MPOQUIIS THHUU:

e  Jlns ropu3OHTANBHBIX U BEPTUKAIBHBIX JUHUN. PazMecTuTe Kypcop Haa M300paxxeHHeM
(mpu 3TOM OH MpPEBPATUTCA B IEPEKPECTHE), HAXKMUTE JIEBYIO KHOIIKY MbIIIM (TIEpEKpECcTHE
MIPEBPATUTCS B TUHUIO). B OKHE MO M300paKeHUEM IMOSBUTCS HOMEp JTMHHUH Ha CKaHe. Y AepKuBas
JIeBYI0 KHOTIKY MBIIIM, Pa3MECTUTE JIMHHUIO B MECTe, B KOTOPOM Bbl XOTHUTE NPOAHAIU3UPOBATH
npoduns. OcBoOOANTE JIEBYIO KHOMKY MBIIIKM. MOXKHO MOBTOPUTH BBIOOp A0 TpexX JHUHUN
onHoBpeMeHHo. [Ipu BeIOOpe yeTBepTON JTMHUU TIEPBBIE TPU OYIYT CTEPTHI.

e Jlns mpousBONBHBIX JHHHUNA. Pa3zmectute Kypcop Han uzo0OpakeHueM (IpU 3TOM OH
MIPEBPATUTCS B MIEPEKPECTHE), HAKMUTE JIEBYIO KHOIIKY MBIIIU U, YIEPKUBas €€, TPOBEIUTE JTUHHUIO
HY)KHOH JUTHHBI O] WHTEpeCyIonmM Bac yrioM. OcBOOOIUTE JIEBYIO KHOIIKY MBIIH. Pasmecture
JUHUIO HaJ MHTEPECYIOIIeH Bac JeTalibl0 M300pakeHHs M HAKMUTE MPaBYIO KHOMKY MBIIIH JJIs
¢ukcanun nuHUM. [Ipu BeIOOpEe HECKOJBKUX JHHHMA, Yroid MEXIy COCEIHUMH JTUHHUSAMH OyIeT
MOKa3aH B OKHE TOJ] H300pakeHUEM.

JIJIs BBITIOJTHEHUS aHAIIN3a TPOQUIISI Pa3MECTHTE KypCOp MBIIIH HAJ OKHOM TIPOMUIIS JTMHHH.
Haxwmute neByto KHONKY MbIIIHM (TpU 3TOM Kypcop NpPEeBpaTUTCS B BEPTUKAIbHYIO JIMHUIO).
Pa3mecture MUHUIO HAa MECTE MEPBOTO U3MEPEHHS U HAKMUTE JIEBYIO KHOIKY MBIIIH A (PUKCALIUU
nuHUHM (TIpU 9TOM TOSBUTCS BTOpas nuHUs). [loBTOpuTe TOT ke mporecc (UKCAUU JTHHUH s
BTOPOH TOYKH M3MEPEHHS. 3aMETUM, YTO TOYKH MU3MEPEHHS BIOJIb JUHHH Ha U300paXeHHH OyayT
OTMEUEHBI 3HAUYKOM «X». Haxkmurte mpaByro KHOIIKY MBI JIJIs BBIXOJA M3 OKHA MPOQWIIS JIMHUH.
Crnenyromias uabopmaris oToopakaeTcst A1t pouIIsl TNHUAN:

e X, Y u Z 3HaueHH 1711 000UX TOYEK.

e Paznuna no X, Y u Z mexny AByMs TOUKAMHU.

e JlMHA THHUH MEXTY ABYMS TOUKAMH.

e Yo HaKJIOHA MEXKIY IBYMs TOYKAMH.
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— Rezult:

#[E] Y[E] Z[nd)
Faintl: 465 597  -4.354

Fairt2: 9.03 2497 -4 2587

it 443 .00 0.067
Length: 4428 E e

Pt Angle:

Distance

AHAJIN3 IEPOXOBATOCTU ITOBEPXHOCTU (AREA STANDARD ROUGHNESS).

Boei6op Ananu3 => Ananuz miomanu => IllepoxoBatocts (Analysis => Area Analysis =>

Roughness) BbI3pIBaeT maHenb AHalu3a MIEPOXOBATOCTH TOBEPXHOCTH. B0O3MOXHO ormpeneneHue

CTaHJApPTHBIX IApaMETPOB IIEPOXOBAaTOCTH Mo Bced muiomanu ckaHa (Whole Image) nnu yactu

m3obpaxkenus: (Partial Image), BoimenenHoit (Include Area) mnm 3a HCKIIFOYEHHEM BBIIEICHHOU

Area Standard Roughn...

—whole Image

Area Ra: 01400 ritn
Area AMS: 02354 nm
A, Height: 08761 nm
Max Fange: 2 7500 nm

Fartial Image

Area Ra: 01323 nm
Area AMS: 02136 nm
Ayg. Height: 09003 nm
Height. Max. 2 7500 nim

* |nclude frea
" Excluds &rea

Clear &pply

(Exclude Area) Ha ckane.

Boinenenne  obmact Ui aHanM3a  OCYLIECTBISIETCS
cienyromum criocodom. Tlomecture Kypcop Haa HM300pakeHHEM, MPHU
3TOM OH NpeBpaTUTCs B nepekpectue. HaxmuTe jgeByr0 KHONKY MBIIIN
U, HE OTIyCKas ee, BbLIeNuTe 00JacTb HEOOXOAMMOTO pa3Mmepa.
OTycTUTE KHOMKY MBI U PACHOJIOXKHUTE BBIICIECHHYIO TpaHUIaMU
o0nacTh B MHTepecyrolell dactu u3zobpaxenus. lllenxkHure mnpaBoit
KHOTIKOW MBIIIM U1 BBIIETECHUS WHTepecyome obmactu. Ilocme
BbIIeTICHHs] 00NacTH Mg aHalu3a HaXKMUTe KHOMKY I[IpuMeHuTh
(Apply). ns otmens! BeeneHus HaxxMuTe kHOnKy Ounctuth (Clear).

CrangapTHble TapaMeTphl LIEPOXOBATOCTHU:

Ra — cpennsis mepoxoBarocts (Roughness average) — cpennee

apupMeTHIECKOe OTKIOHCHHE:

R =

a

15 i
ni

RMS — cpennexBaaparnynoe otkionenue (Root mean square):



RMS =

Avg. Height — cpennss BbicoTa, Z.
Max. Range — MakCUMaJIbHBIN Nlepenan BoICOT, Z . —Z . .
AHAJIN3 ®PAKTAJIBHOCTU ITOBEPXHOCTHU (2D FRACTAL ANALYSIS).
Bribop Ananuz => Ananu3 miomann => @pakranbHocTh (Analysis => Area Analysis =>
Fractal) BeI3bIBaeT nanenb AHanu3a QppakTaabHOCTH OBEPXHOCTH.
ITopor cpe3a (Z Threshold) ycranaBiauBaeTcst aBTomarnuecku Ha ypoBHe 50% ot
MaKCUMAaJIbHOH BBICOTHI Ha M300pakeHUH. [l M3MEHEHHs STOro IMapaMerpa BBEIUTE HOBOE

3rauenue B nose Z Threshold.
Ecnu Haxkata KHOIKA |; :, TO OYIyT ONpPENCNAThCS W YYUTHIBATHCS B BBIYUCICHHSIX

OCTPOBKH BBIIIIE [TOPOTa Cpe3a, eCIM BhIOpaHa KHOIKA El, TO HMXKE 3TOTO 3HaueHus. /s BeiOopa
3aJaBaéMOT0 10 YMOJYaHWIO MUHHMAJbHOTO 3HAY€HHWE IUIOMIaT OCTPOBKA, KOTOpBIE OYIyT
YYUTBIBATHCSl B BBIUUCIEHUAX, BbIOepuTe onmuio [lo ymomuanuto (Default). s camocTosiTenbHOTO
ompezaeneHus 3Toro 3nadenust Haxxmute [1o BeiOopy (Custom) u BBeIuTe 3HAaUEHHE B COCEIHEE TIOIE.

JUisi moucka yJOBJIETBOPSAIOIIMX 33JaHHBIM YCIOBHUAM OCTPOBKOB HA)XXMUTE Ha KHOIIKY
Uckatp (Go). Pesynbratel oTobpazsarcsa B obnactsax Yucno octpoBkoB (Number of Lakes) u IlonHoe
OTHOIIEHHE nepumerp/miomanb octpoBkoB (Total Lakes Perimeters/Area). [locie noacuera uncna
OCTPOBKOB COBEpIIIACTCS MOCTPOSHUE MpsIMO B KoopauHaTax Logio(mepumerp)-Log;o(momans) u

BBIUMCIICHHE 3HaUeHus (hpakTanbHO pasmepHocTH (Fractal Dimension) mo HakJIOHY 3TO# MpPsSMOii.

2D Fractal Analysis ' 3173a.tfr

£ Threshold——————— 2m
P amimum Z: 5510 nm ]

o (B

— Smallest Lake Area:
& Default 0002 pml Tum{

" Custom: ID— E
G |

Lake Search
Number of Lakes: Oam ]
47 Dum 1um 2pm

Total Lakes Perimeter/brea; Fractal Dimerzion = 2,37
3B0maz

Undo | 0.91

0.53

016

-0.22 1

-0.60

T T T
-277 -2.24 -1.70 147 -0.63
Exit | LOG(10) [PERIMETER (pr) Jvs LOG (10) [AREA (Hm =)
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Jlns cOpoca Momy4eHHbIX pe3yibTaToB HaxxMuTe Ha kHONKY OTMmena (Undo).

Onpenenenue (ppakTaabHON pa3MEPHOCTH. ANTOPUTM, UCTIONB3YEMBIH IS aHAIU3a TUTOIIAAN
Ha (¢pakTaabHOCTh, OCHOBaH Ha pabore J.M. Gomez-Rodriguez*. Ucnonb3yemblii  MeTox
OCHOBBIBAETCS Ha PACIO3HABAHUU CTPYKTYpPhI OCTPOBKA Ha Z TUIOCKOCTH, CEKYyIEH M300pakeHue.
OneHnBaeTCsl COOTHOIICHNE MEXIy IBYMS MapaMeTpaMu Uil KaKIOro OCTpoBKa — mepumetp (L) u

wiomans (A4). @pakranpHas pasMepHOCTh (D) onpenensiercs Kak:
/ 4D /2
L=aD A4
D=D'+1
3nech o - KoHCTaHTa, D' - (QpakTanbHas pa3MEpHOCTh OGEPEroBOi IHMHHMM OCTPOBKOB.

@pakranpHas pa3MEPHOCTh TPEXMEPHOH MOBEpXHOCTU (D) MOXKET OBbITh BBIYUCICHA M3 HAKJIOHA

Log(L)-Log(A).

CTEIIEHbB ITOKPBITHS (BEARING RATIO).
Brei6op Ananusz => Ananus mnomaau => CreneHb NOKpbITUS (Analysis => Area Analysis =>

Bearing Ratio) BeI3bpIBaeT naHelb AHaIM3a CTENIEHU TTOKPHITHS.

2D Bearing Ratio ", Cul1._zfr

— Image — Bearing R atio Plot

100 % :

i il Rk

St A A S
Height: 2486 nm
Bearing Ratio: 4.23 % 5
£ Level Bearing Ratio E

1 2289nm 9254 % Fi FERE
2 2486nm 423 % :
0 a

0.00 799.01 1595 02 239704 39605
Undo I Ezit I Height: 2476 rim Bearing Ratio: 4.54 %

KpI/IBaﬂ CTCIICHU MOKPBITHUA (HpOL[eHTHoe COOTHOLICHHUEC AAaHHBIX Ha I/1306pa)KeHI/II/I BBIIIIC

BBIOpAHHOTO Z YpOBHS) MOKa3bIBAETCS AJIs1 BCErO U300paKEeHMUS.
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I[J'IH OIIpEACIICHUSA TOYKH (CTCHCHI/I IIOKPBITHUA B TO‘IKC) Ha JINHUH:

1. HaxxmuTe 1€By10 KHONKY MBILIN HaJ OKHOM KpUBOH CTENEHM MOKPBITHS, IPH ITOM KypCcop
MIPEBPATUTCS B JIMHUIO.

2. PacnosioxuTe JUHUIO B TOYKE MEPECEYEHU C KPUBOM, B KOTOPOW Bbl XOTUTE BBIYUCIUTH
cTeneHb NOKpbITU. [IpM mepememieHny JWMHUKM BIOJb KPUBOW IMOJ OKHOM KpPHUBOW CTENEHU
MOKPBITUS BBl MOXKETE BUJETHh TEKYLIHE 3HAUEHUS Z BBICOTHI M CTETIEHU IOKPBITHSL.

3. Haxwmure 5neByr0 KHONKY MBIIK CHOBa s 3afaHusl TOYKH. CTENeHb MOKPBITHUS,
COOTBETCTBYIOIIAs 3TOH Touke, OyneT oToOpakeHa B Tabnuue. [Inomans ckaHa Bblle yKa3aHHOTO Z
ypOBHS OyJIeT MojicBeueHa Ha U300paKEHUH.

4. HaxxMuTe MpaBylo KHOTIKY MBIIIN JJIs1 BBIXOZA U3 (DYHKIIHH.

Haxxatne nHa xnomky Otmena (Undo) misi cOpoca BBIJENEHHBIX TOUYEK W TMOJYYEHHBIX
pe3yabTaToOB.

Onpenenenue CTENEHU MOKPBITUS. [[ByMepHasi CTENeHb NOKPBITUS ABJISIETCS OTHOCUTEIBHOM
YaCThI0 IOBEPXHOCTHOM IUIOLIAAM BBILNIE ONPEACIICHHOW Z IUIOCKOCTH W IIOJMHOW IIIOLIAJbIO
MOBEPXHOCTU U300paXKeHHUS:

(nrowaow eviue Z. yposus) -100

cmenenb NOKpblmusi =
(nonnas niowaow)

KPUTUYECKUI PABMEP (CRITICAL DIMENSION).

Q@yHKINA U3MEPEHHsT KPUTUYECKHUX Pa3MEPOB MO3BOJSET aHAIU3UPOBATH CPEIHHUE PA3MEpPHI
0cOOEHHOCTEH Ha M300pa)XEHUU B COOTBETCTBHU C PA3IMYHBIMU I'€OMETPHUUECKUMH MOJCISAMHU —
CpEeHEE PACCTOSIHME MEXKIY IapajlIeIbHBIMU JIMHUSAMHU, CPEIHUN paauyc Kpyra WM Yy4acTKa
KpuBOH, cpeHuii yrou (B X, Y IJIOCKOCTH) WU CPEAHSIS BBICOTA CTYIIEHBKU.

Paccrosinne MEKAY NapajajaeJbHbIMHA JJUHUAMMU.

1. Jlugs  aKTUBHOTO  HM300paXKEHUs X
— Fitting Pattern:
BblOepuTe AHanu3 => KpuTuueckue pasmepsl m@@@ o A
. .. . . 9.33 pm
(Analysis =>Critical Dimensions). IlosBuTcS  Resuts
Wwidth: 1.25 pm
JTUAJIOT BEIOOPA U3MEPSIEMON BEIIMYUHBI. High v
Lo A,
| | 467
2. HaxxmMuTe Ha KHOIIKY J <
bl

3. Pa3mecture Kypcop MbIIIM Hax

n3o0paxkeHueM (MpU STOM OH TPEBPATUTCS B

Oprm

MepeKpecTre), HAKMUTE JIEBYIO KHOIIKY H, HE Jun o S

" J.M. Gomez-Rodriguez, «Fractal Characterization of Gold Deposits by Scanning Tunneling
Microscopy», Vac.Sci. Technol. B, Vol.9, No.2, Mar/Apr 1991
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OTIyCKad ¢€€, BBIACIIUTEC MPAMOYT'OJIbHYIO 0051acTh HeO6XOI[I/IMOFO pasMmepa. Pacnonoxure

BBIICTICHHBIA TMPSMOYTOJBPHUK BOKPYT JeTaleil Ha H300pakeHWH, COJAEpKAIIUX TNapasuieIbHbIe
JTUHUH.

4. HaxxMuTe paByr0 KHOIKY MBIIIIH.

[TapannensHpie o0macTH OyIyT TMOACBEYEHBI 3€JEHBIM I[BETOM, JBE aBTOMATHYECKH
orpesieNieHHbIe JTMHUH TMOKa3aHbl HA W300paXKCHHUH, a CPEIHEE PACCTOSHUE MEXIy dTUMHU JTUHHUSIMHU
OyzleT OTOOpaXkKeHO B OKHE PE3YJIbTATOB U3MEPEHUS.

Pagnyc kpyra.

1. Jlus  aKkTUBHOIO  U300pa)kKeHUs x|
— Fitting Patterr:
BbIOepuTe AHanmu3 => Kpurtudeckue pasmepbl )

(Analysis =>Critical Dimensions). [losButrcs | mesps——
Fadius: 0.64 um
JIMAJIoT BEIOOpA U3MEPSEMON BETUYUHBI.

2. HaxxmuTe Ha KHOTIKY g

3. Pa3mecture Kypcop MbIIIM Haj

n3o00pakeHHUeM (TIpU STOM OH TPEBPATUTCSA B

MepeKpecTre), HAXKMUTE JIEBYIO KHOIIKY U, HE Opm 25mm 5 um

OTITyCKas ee, BBICINTE KPYyT He00X0AUMOro pa3mepa. Pacnosoxkure BeIICIEHHBIN KPYT Ha1 KPYTJIOH
0COOEHHOCTBIO Ha N300pa’KeHUU.

4. Ha)xMuTe paByr0 KHOIKY MBIIIIH.

ABTOMaTHYECKU OIpeJeNieHHas Kpyrias o0acTb Ha M300pakeHuu OyJeT IMoJCBeYeHa
3€JICHBIM LIBETOM, a €€ paguyc OyIeT OTOOpakeH B OKHE PE3yJIbTaTOB U3MEPEHUSI.

Pagmyc yuacTka KpuBOil.

1. Jlnga  aKTHUBHOIO  U300paKeHUs X
— Fitting Pattern, ————————————
BeIOepUTe AHanu3 => Kpuruueckue pasmepsl len.tr 300 x 30 =101x|
HTH o] 72 i | e ¥
(Analysis =>Critical Dimensions). IlosBuUTcS  gesuts
R adius: 0.27 pm . .
JTAJIOT BBIOOPA U3MEPSIEMO BETHUUHBI. . .
_-\n, 1E5pm
2. HaxxmMuTe Ha KHOTIKY .
bl
3. Pa3mecture Kypcop MbIIM Haj :
n3o0pakeHrueM (TIpU 3TOM OH MPEBPATUTCS B oh .
Ouom -
MEPEKPECTHE), HAKMHUTE JIEBYIO KHOIIKY M, HE il o S

OTIyCKasi €€, BBIACNUTE MPSAMOYTOJbHYI0 00JacTh HE0OXOoAUMOTo pasMmepa. Pacmomoxute
BBIJICJICHHBIN TPSMOYTOJIBHUK TaK, YTOOBI OH OKPY>KaJl XOTsI Obl 4YaCTh KPUBOIA.

4. HaxxmuTe npaByro KHONKY MBbIIIIH.

ABTOMAaTHYECKH OIpPEACICHHbI YYaCTOK KPHBOM Ha W300pakeHHH OyneT TOJICBEUYCH

3CJICHBIM LIBE€TOM, a €€ painycC 6yz[eT OTO6pa)KCH B OKHC pE3yJIbTaTOB U3MCPCHHA.
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Yro..

1. Jlms  akTtuBHOrO  m300paxkeHms: |EEEIIE

r— Fitting Pattern:

X
n-after1.tfp {300 x 300)

BbIOepuTe AHanmu3 => Kpuruueckue paszMmepsl m@@ 48.67um

(Analysis =>Critical Dimensions). IlosBuTCS | Reuts
Angle: 8985 ¢

Auajaor BBI60pa I/ISMepHeMOﬁ BCINYHHBI.

24.33um

2. HaxxMuTte Ha KHONIKY === Eat |

3. Pa3mecture Kypcop MBI Haj

n3o0paxkeHueM (IpU 3TOM OH NPEBPATUTCS B Oum

Onm 24.33um 48.67 um

NepeKpecTre), HAXKMUTE JIEBYIO KHOIIKY U, HE
OTIIyCKasl €€, BBIIEINUTE NPSAMOYIOJIbHYI0 O0JIacTh HeoOXoaumoro pasmepa. Pacnonoxute
BBIJICJIEHHBIN NPSMOYTOJILHUK TaK, YTOOBI OH OKpY>KaJl IEPBYIO JIMHUIO B U3MEPEHUH YIIa.

4. HaxxMuTe MpaBylo KHOIIKY MBIIIH.

5. Pa3mectutre Kypcop MbIIM HaJg u300pakeHHMEeM (IIpY 3TOM OH MPEBpPATUTCS B
MepeKpecTre), HaXKMUTE JIEBYI0 KHOIIKY M, HE OTIYyCKas €€, BBIIEIUTE NPSIMOYTOJIbHYIO 00JIacTh
HE00X0AUMOro pasMepa. PacroyioxuTe BBIIENEHHBIH MPSMOYTOJBHUK TaK, YTOOBI OH OKpYyXaj
BTOPYIO JIMHUIO B U3MEPEHUH yTJIa.

4. HaxxmuTe npaByro KHONKY MBIIIIH.

JIBe obnactu OyayT NOJCBEYEHBI 3€JIEHBIM I[BETOM, JIBE€ ABTOMATUYECKU OIpPEJIEICHHbIE
JUHUM B 3TUX OOJIACTSAX IOKa3aHbl Ha M300pakKEHUH, a Yrol MEXIy JTUMHU JMHMAMU Oynaer
0TOOpa’keH B OKHE Pe3yJIbTaTOB U3MEPEHHUS.

BrbicoTa cTyneHbKH.

1. Jlng  aKkTUBHOTO  W300paKeHMs |UCeliiis x|
— Fitting Pattern:
BblOepuTe AHanu3 => Kputuueckue pa3mepbl m@@
i =1olx

(Analysis =>Critical Dimensions). IlosBUTCS | Rests | "

Hist. Peakl 91.20 nm

JIMAJIOT BBIOOPA N3MEPSIEMOM BETHMYUHBI. Hist Pesk2 536 nm
Step Height 8524 nm

13.67 pm
2. Haxxmute Ha KHOTIKY ll Bt |

[losiBUTCSI OKHO C TMCTOrpPaMMOM BBICOT,

1004

OyoyT oOTOOpaxeHbl B OKHE pe3yJbTaToB

ABTOMAaTHYECKU ONPECACICHHBIE BEICOTEI IIEPBOTO
s 13.67 pm 27.23pm
U BTOPOr'o IMHUKOB, a4 TAaKKC BBICOTA CTYIICHBKU
0.oo

57 .36 114.73 nm

U3MEPEHMUS.
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MOIYJIb 9KPAHHOI'O PEJAKTOPA (SCREEN EDITOR)

EﬂThermoMicroscopes - TopoMetrix SPMLab NT Yer. 5.0
File Edit Object Options Help

e e e o [ D = N = = R T e
B IR

362 nm

pofpusi prpa mpp poveppem | | | [ | | |

THIT wt ‘
?4.5?N
S 37.33om

I[n ABJIeHBIe —

Hobasaennsiii Texker

Monyns DOKpaHHOTO penakTopa MpeaHasHaueH Ui BHU3YaJIbHOTO  IPEICTABICHHS
PE3yNbTAaTOB SKCIIEPUMEHTA, COXPAHEHUs X B rpaduueckux Gopmarax U pacredaTKd Ha IPUHTEPE.
OH mpenocTaBisieT BO3MOXKHOCTh IPOM3BOJIBHOTO pa3MEIleHUs Ha »JKpaHe (Jucrte Oymarn)
HKCHOPTUPOBAHHBIX B HErO JaHHBIX (M3 MOAYJs AHaiu3a HM300pakeHus), JA00aBICHHS TEKCTa,
JUHUH, CTPENIOYeK, PUCYHKOB (U3 paHee COXpaHECHHBIX rpaduueckux ¢aiiioB). Y pa3MenieHHBIX Ha
JKpaHe PHUCYHKOB M OOBEKTOB MOXET ObITh HM3MEHEHO IOJIOKeHHe U pasmep. Bbl moxkere
pacmedaraTh Ha MPUHTEPE BECh dKpaH MU KaKyIO-TO €ro 4acTh, a TaK € COXPAHUTh HA JKECTKUU
JUCK KOMITbIOTEepa B Tpadudeckom dopmate (.jpg, .bmp, .wmf, .tif, .gif u np.) onpenenennyio yacthb
skpana. CoxpaHeHHbIE Ha JHcKe rpadudeckue (ailbl MOTYT OBITH 3aTe€M OTKPBITHI B DKPaHHOM

penaKkToOpe WIN UCIIOIb30BAaHbI B APYIUX MPOrpaMMax.

Edit Menu (MeH10: pe1akTHpPOBaHue).

Edit
Screen Edit... Ctrl+P
Data Edit...
MNormalize 2
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Haxonsce B Moaymsx BeinoniHeHus: u3mepenuit (Data Acqusition) unu aHanusa n300pakeHui

(Image Analysis) BbI MOXXeTe MEpeWTH B MOAYJIb ODKPAaHHOTO pEIaKTOpa, BBIOPAaB B MEHIO
PenaktupoBanne => DkpaHHBIA penakrop (Screen Edit...)T. [Ipn sToM Ha cTpaHuile DKpPaHHOTO
peIaKTopa MOSABATCS JIEMEHTHI, OTKPHITBIE B TOM MOJYJIE, U3 KOTOPOTO BBl EPEXOIUTE B DKPaHHBIN

penaxTop.

KPATKOE OITMCAHUE UHTEP®ENCA MOYJISI DKPAHHOI'O PEJJAKTOPA
File Menu (Men1o: ¢aiin).

File

k4D
Save As,.., Chel+5

Convert...

Preview..,
Print... Chrl+P
Print Sefup. ..

Exit Edit
®aiin => OtkpeiTh... (File Open...) Bbe3piBaeT okHO aucmnerdepa ¢aiiaoB, B KOTOPOM

0TOOpaXkaroTCcsl Bce MOJIepKUBaeMble MporpaMmoin rpaduueckue ¢aitnpl. Ita (QyHKIHA TaKxke

|
CTAHOBUTCS JOCTYITHOM IIPHU HAKaTUW KHOTIKU Ij B paboueii maHeNu.

@aiin => CoxpaHuTh Kak... (Save As...) BbI3bpIBaeT OKHO COXpaHEHHUs NaHHBIX, KOTOPOE
MO3BOJISIET COXPAHUTh TEKYLIMH SKpaH WM KaKylO-TO BBIJCICHHYIO €ro 4acTh B IpadUuecKoM
dopmare (.jpg, .bmp, .wmf, .tif, .gif u np.). OTa QyHKIMA TaKkKe CTAHOBHUTCS AOCTYIHON Mpu

i
Ha)KaTUU KHOIIKHU B paboueil maHenu.

@aitn => Kouseptuposath... (Convert...) BbI3bIBaeT OKHO KOHBEPTHUPOBaHHUS, KOTOPOE
MO3BOJISIET KOHBEPTUPOBATh (haliibl MOAAEPKUBAEMBIX rpaguueckux (popMaTOB W3 OJHOTO THUIA B
JIPYTOH.

@aiin => IIpenBapurenbHblii mpocMoTp... (Preview...) BbI3piBaeT OKHO NpenBapUTEIBHOTO
MIPOCMOTpa — CTPaHMILy, Ha KOTOPOH OyIyT pa3MelleHbl N300pakeHHs TaK, KaK OHU BIIOCJIEJCTBUU
OyIyT BbIBEJICHBI Ha M€YaTh.

@aiin => [levats... (Print...) BeI3piBaeT 0kHO BBIOOpa MPUHTEPA WIH OTIPABISIET TEKYIIYIO

CTpaHMIly Ha MeYaTh (€CJIM yCTaHOBIEH OJAMH NPUHTEpP). DTa GYHKIHMS TaK)Ke CTAHOBUTCS TOCTYITHOM

MIPU HaXKaTHUH KHOIIKH |%I B pa0Ooueii maHenu.

®aitn => Hactpotika nedatu... (Print Setup...) BbI3biBaeT OKHO HAaCTpOMKH TapamMeTpOB

ne4yaTu, B KOTOPOM MOXKET OBITE BBI6paH IMPHUHTCP, OPUCHTALIUA CTPAHUIBI, ITIaPaMETPhI 6YM3.FI/I U T.AO.

T I[J'ISI HCIOJIb30BaHUsA MOIYJIA 3KpaHHOF0 peaaKkTopa K KOMIBIOTEP HOJLKCH OBITH MOAKIIOYCH MPUHTEP. HpI/I
OTCYTCTBUU MPUHTEPA, HA KOMIIBIOTEPE JOCTATOYHO YCTAHOBUTH ,upai/'IBepa CTaHAapTHOT'O NpUHTEPA.
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@aitn => Beixog u3 penakropa (Exit Edit) Bo3Bpamaer Bac B Momaynb, U3 KOTOPOTO BBI

Nepenuiy B DKpaHHbIN peJakTop.

Edit Menu (MeH10: peqakTHpOBaHue).

Edit
lnda Chl+Z
Fedn CErlY

Cut Chrl4x
Capy ChrH-C
Paste Chrl4y

Delete  Del

Select Al Ctrl+a
Rectangle
Ellipse

BonpmmHcTBO KOMaHa MeHo PenaktupoBanusi He TpeOyIOT MOAPOOHBIX MOSICHEHUN U SCHBI
U3 uxX Ha3zBaHuk: kKomanga UnDo oTMmeHseT nocieaHIo BBINOJHEHHYIO omnepanus, ReDo
BO3BpallaeT 3KpaH K COCTOSIHMIO, A0 mnpuMeHeHus komanasl UnDo, komanga Cut BwIpe3aeT
BBIJICIICHHBIC HAa DKpaHe O00BEKThI W KomupyeT ux B Oydep, komanaa Copy konupyer ux B Oydep,
koMaHza Paste BcTaBisieT Ha ’KpaH 00beKTHl U3 Oydepa, komanna Delete ynanser BblieeHHbIE Ha
9KpaHe 00beKThl. Bee 3T KoMaH bl 1yOIMpyIOTCS KHOTIKAMU B paboveil maHesu.

Penaktuposanue => Boinenuts Bee (Select All) Brinensier Bce 00bekThl Ha skpaHe. Eciu Bce
00BEKTHI BBIICNICHBI, TO 3TOT MYHKT MEHIO m3MeHseTcss Ha Deselect All..., mpu BeIOOpe KOTOpOTO
CHUMAEeTCs BBIJCIIEHUE CO BCEX 0OBEKTOB.

Penaktuposanne => BeraButh (Insert) =>

=> Tekcr (Text). PasmMecTuTe Kypcop MBbIIIH X

Text:
HaxQ CBO6OI[HBIM MCECTOM Ha JKpaHC€, HAXMHUTC Inserting Text ... ;I
JICBYKO KHOIIKY M, HC OTIIyCKas €€, BBIACIUTC
O6HaCTB MMPOU3BOJIBHOT'O pasMcepa. OTHyCTI/ITe
JICBYIO KHOIIKY MBIIIN. HpI/I 3TOM IIOSABHUTCS
OKHO CO3JaHHuA TEKCTOBOIO  IIOJIA. ITocne

=

3allOJIHCHUS I10JIA Text, HaXaB Ha KHOIIKY — Alighment B ke

O Left " Opague Color.. | o0kt I o |
FOI’lt..., Bbl MOXCTC 3a4aTb MapaMCTPhbl TCKCTa = Center I

@ i + Transparent Cancel |

(pudT, HauepTaHue, pazMep, LIBET), Olpeie-
JUTh MapaMeTphbl BBIPABHUBAHUS TEKCTA, 3a4aTh LIBET (oHa TeKCcTOBOM oOnactu. Ilocne HaxkaTus Ha
kHonKy Ok, TEeKCTOBOe moJje MOSBUTCS Ha JHCTe DKPaHHOIO pefakropa. [[BOMHON ILIEIYOK JIEBOi

KHOIIKON MBIIIIHA Ha paHeC CO3JaHHOM TCKCTOBOM IIOJIC IO3BOJISACT BOUTH B OKHO PCOAaKTUPOBAHUA

TEKCTa. JTa (PyHKIHUS TAK)KE CTAHOBUTCS TOCTYITHOM NMPH HAXKaTUU KHOIKU |_I"'—"' B paboueii maHenu.
=> Jlunuto (Line). PazmecTuTe Kypcop MbIIIM HajJ CBOOOJHBIM MECTOM Ha 3KpaHe, HAKMUTE JIEBYIO

KHOIIKY M, HE OTIIyCKas €€, IEpeMECTUTE Kypcop Ha onpefesieHHoe paccTosiHue. IIpu 3ToM Ha nucte
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9KpaHHOl"O pE€aaKkTopa MmoABUTCA JIMHUA. OTHYCTI/ITC JICBYIO KHOIIKY MBIIIH, 3a(1)I/IKCI/IpOBaB €C AJINHY.

Ota (GyHKIMS TakKe CTAHOBUTCS JOCTYMHOW TPH HAXaTUW KHOTIIKU lj B pabodeil maHemnu.
JIBOMHOW IENYOK JIEBOM KHOIKOW MBIIIM HAa PaHEE CO3JaHHON JIMHWUU TO3BOJIIET BOUTH B OKHO
CBOWCTB JIMHHH, B KOTOPOM MOTYT OBITH 3aJaHbl CTHUJIb, TOJIIINHA, I[BET JTUHHUH, a TaK )K€ HAIUYUE Y
HEee CTpeJIoYeK ¢ 00€UX CTOPOH.

=> [Ipsmoyronbauk (Rectangle).

=> Onnunc (Ellipse).

Pa3mecture Kypcop MbIM Haja CBOOOJHBIM MECTOM Ha JKpaHE, HAXXMHTE JICBYIO KHOMKY U, HE
OTIycCKasi ee, BhiAeNUTe 00JacTh HeoOXxoaumoro pasmepa. OTHycTUTe JIEBYIO KHONKY MbImd. [Ipu

3TOM Ha JIUCTe DKPAaHHOTO peAaKTopa MOSABUTCA MPSMOYTOIbHHUK WIIH AJUTUIIC BBIIEICHHOTO pa3Mepa.

Ota (yHKIOHS TaKKe CTAHOBUTCSA JOCTYIHOW TNMPH HAXKATUH KHOIIOK _| W |_I B paboueit

na"Henu. JIBOWHOW IIENYOK JI€BOM KHOIKOM MBIIIM HAa paHee CO3IaHHOM MPSAMOYTOJIbHUKE WIIU
AJUTUTICE TIO3BOJISIET BONTH B OKHO CBOWCTB TOT0 O0OBEKTa, B KOTOPOM MOTYT OBITh 3a/IaHbI CTHIIb,
TOJIIIMHA, L[BET KOHTYPa, a TaK e LBeT (oHa.

Object Menu (MeHI0: 00BbeKT).

Object

Properties...

Move to Front  Ctrl+T
Move to Back  Cirl4B
Move Forward

Move Backward
(T 0 ] Zhr| 4G
ImGEraup ZhrH-L

O6bext => CpoiicTBa... (Properties...) Ecnu Ha cTpanuiie DKpaHHOTO PEAaKTOPa BHIAEIEHBI
Kakue-1100 00BEKTHI, HalpuMep, U300pakeHne, TEKCTOBasi 001acTh WIM JTUHHS, BEIOPAB ATOT MMyHKT
MEHIO, BBl OTKPOETE OKHO CBOWCTB COOTBETCTBYIOLIETO OOBEKTA.

Heiicteue komana Move to Front (Ilepemectutsr Ha mepeanuii 1utan), Move to Back
(ITepemectuts Ha 3amumii 1iaH), Move Forward (Ilepemectuts Bnepem) m Move Backward
(ITepemecTuTh Ha3afd) SICHO U3 MX Ha3BaHU. DTH KOMaHABI AyONMHMPYIOTCS KHOMKaMu B padoueit
TIaHEH.

Komanna Groupe (I'pynmupoBarh) MO3BOJSIOT CTPYNIUPOBATH HECKOJIBKO BBIIETEHHBIX

o0BbekToB B oauH, a komanaa UnGroupe (PasrpynmupoBarh) pasrpynmnupoBBIBAET BbIACIECHHYIO

5, |
rpynainy 00BEKTOB. DTH Q)YHKHI/II/I TAKKXE CTAHOBATCA JOCTYIIHBIMU ITPU HAXKATUH KHOIIOK '—l n _I

B paboueil maHenu.

Options Menu (MeH10: onuumn).
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Options
Photo Mode
Grid...

Screen Colors. .
Dithering Method....

Omuuu => Pexum ¢oto (Photo Mode) Ilpu BeiOope 3Tol GyHKIMH Ha JUCTE DKPAHHOTO
pelaKTopa CKpBIBAIOTCS MaHEIb MEHIO, paboyasi MaHesb, a TaK JKe MOJIOCH IPOKPYTKU. DTOT PEXKUM
yno0OeH Korja HeoOX0IUMO c/ienaTh 3aXBaT dKpaHa 0e3 nmocropoHHel nHpopmanuu. [l Bo3Bpara K
CTaHJAPTHOMY PEKHUMY LIECIKHUTE JIEBOM KHOIMKOMN MBIIIN HA YKPaHE.

Ommuu => Cetka... (Grid...) [osBusieTcs

OKHO CBOWCTB 9KPaHHOI'O PEIAKTOPa, B KOTOPOM 5l
MOJKET OBITH BKJIOYEHO/ OTKJIFOUEHO | W Enabled  Giid: [20
OTOOpa’keHHe CETKM Ha DKpaHe, a TakK ke || | /e
HEl m -
3a/1aHbI TAPAMETPBI CETKH.
[ (0] | Eancell

Omun  => Ilsera okpaHna... (Screen Color Settings |

Colors...) TTosiBnsieTcsi OKHO HACTPOEK I[BETOB, B [ [z
B ackground: I:I B ackground: I:I
KOTOPOM MOTYT OBITh 3aJaHbl [[BETOBEIC Gridk I:I lps -
HACTPOWKH JIJII  Pa3IMYHBIX OOBEKTOB B e i ITE -
OKpaHHOM peJakTope — CcaMoro JKpaHa, BECkaraut |:| Grid:
o Labels: :
u306paskenuii 1 rpaduKoB. o B . [ ]
Higrigt [ ]| wignigne.
wMesh: [
Ok | Ear‘u:ell
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Aunekcannp BanepereBuu Kpyriios

OBPABOTKA, YNCJIIEHHAA XAPAKTEPU3ALIUA
C3M U30BPAKEHU U ITPEJCTABJIEHUE
PE3YJIBTATOB OKCIIEPUMEHTA

/Ha ocHoBe nmporpamMMHoro nakera SPMLab/

Yyeonoe nocooue

['ocynapcTBeHHOE 00pa30BATENBbHOE YUPEXKIEHHUE BHICHIETO TPO(PECCHOHATBEHOTO
oOpazoBanus «Huxeropoackuii rocynapctBeHHbii yauBepceuret um. H.U.
JloGayeBcKOroy.

603950, Huxxuuit HoBropon, np. ['arapuna, 23.

ITonmucano B neyarts .2010. ®opmat 60x84 1/16.
bymara odcernas. [leuatrs odcernas. ["apaurypa Taiimc.
Veanneun. 3,2 . VYa.-usma. .
3aka3 No . Tupax 100 3k3.

Otnevarano B Tunorpaduu Hmkeropoackoro rocyHuBepcuTeTa
M. H.W. JlobaueBckoro

603600, r. Huwxuuit HoBropoa, yi. bonbiias [TokpoBckas, 37
JIunensus ITJ] Ne 18-0099 ot 14.05.01
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