TPAHC®OPMUPOBAHUE CHUMKOB U COCTABJIEHUE ®OTOIIVIAHA

OO011e noJI0XKEHUS

HEeKoTOophIe TEXHOJIOTHYECKUE BApUAHTHI crepeoronorpaduuecKkon ADC
OpeIycMaTpuBalOT  cocraBieHue  (QortoruranoB  wiam - optodorormiaHoB.  dotorutan
(oprodoromnan) 310 (dororpadpuueckoe H300paKEHUE MECTHOCTH COCTABJICHHOE W3
TpaHCPOPMHUPOBAHHBIX CHUMKOB (OpPTO(GOTOCHUMKOB) oaHOro Mmacmrtaba. Kak mpaBuio, ux
COCTaBJISIIOT HA MOJHYIO TPAMeltio, U BBIMOIHIIOT 3apaMouyHoe odopmiieHue, kak y riana. [lo
TOYHOCTH OHHU JIOJKHBI COOTBETCTBOBATH IIaHy. DoTorpaduyeckoe n300pakeHne MECTHOCTH,
COCTaBJIEHHOE M3 IJIAHOBBIX CHUMKOB, Ha3bIBaeTcs (hoTocxeMol. MIX TOYHOCTh HMKE TOYHOCTHU
¢$OoTOIIaHOB, MOSTOMY OHU HCHOJB3YIOTCS IJSi MPUOIMKEHHBIX KOJIMYECTBEHHBIX OIICHOK B
JIECOYCTPOMCTBE, 3emyeycTpoiictBe U T.J. DoTocxembl OBbIBAIOT OJHOMApPUIPYTHBIE U
MHOTOMAapUIpyTHBIE.

TpancpopmupoBaHue CHUMKA B HIMPOKOM CMBICJIE ATO IIeJICHANPaBICHHOE M3MEHEHHE
€ro reoMEeTPUYECKHX CBOWCTB C IENbI0 MpeoOpa3oBaHMs B 3aJaHHYI0 Hpoekuuto. Kaxmoe
npeoOpa3oBaHUE HM3MEHSET OJHUM T'€OMETPHYECKHE CBOWCTBA HMCXOMHOTO H300paXeHUS U
coxpansier apyrue. Te cBoiicTBa, KOTOpble HE HM3MEHSIOTCS, HA3bIBAIOTCS HHBapUaHTAMU
OTHOCHTEJIBHO JJAHHOTO T€OMETPUYECKOTO MPEOOpa3OBaHMSL.

B ¢ortorpammerpun daimie BCEro HUCIHONB3YIOTCA MEPCIEKTHBHOE H  adUHHOE
npeoOpazoBanus, opToPoTOTpaHCHOPMUPOBAHNE U MACIITAOUPOBAHHE.

TpanchopMHUpOBaHHBIM HA3BIBAETCSI CHUMOK, IOJTYYEHHBIH MyTEM MEPCIEeKTUBHOTO
npeoOpa30BaHus HAKIIOHHOTO CHUMKA M MMEIOIIUH JTOYCTUMBIC BETMYMHBI CMEIICHUH TOYEK OT
UX  TOPU3OHTAIBbHOM  mpoekuud. OTMeTHMM, 4YTO OHO HE  MEHSeT MPOEKIHUHU.
TpanchopMHPOBaHHBI CHUMOK TOXE IIOCTPOEH IO 3aKOHAM IIEHTPaJIbHON mpoekiun. [ToaTromy
UCKaXkeHUs 3a penbed ocratorca. JloBomAT uX A0 JOMYCTHUMBIX 3HAYCHHH MyTeM
COOTBETCTBYIOIIIETO  BBIOOpAa IUIOCKOCTH TpPaHC(HOPMHUPOBAHHS, OTHOCHUTEIFHO KOTOPOH
IPEBBIILIEHHS TOUEK MECTHOCTU HE MPEBOCXO/AT YCTAaHOBJIECHHBIX 3HaueHui. Eciu sxe MmecTHOCTh
XOJIMUCTasi, CHIMOK TpaHC(OPMUPYIOT MO YacTsAM (30HaM), BbIOMpasi JJsl KaKIOW 30HBI CBOIO
IUIOCKOCTh TpaHchopMupoBanus. [lpu uucne 301 Oosblie 3 BO3HUKAIOT TPYIHOCTH B Ipoliecce
COCTaBJIEHUH (OTOIIAHA, TIOITOMY BMECTO MEPCIIEKTUBHOTO TPAHC(HOPMHUPOBAHUS MTPHUMEHSIOT
opTo(hoTOTpaHCPOPMHUPOBAHHE.

OpTO(OTOCHUMOK  TOCTPOEH B  OPTOrOHAJIBHOW  NPOEKIMH, TO €CThb IpHU
OopTO(OTOTPAaHCPOPMHUPOBAHUHN MPOUCXOIUT HEPEXO] OT LEHTPAIbHOM MPOEKIMHU HCXOJHOTO
CHHUMKAa K OPTOTOHAJIBHOW MPOEKIMH CHUMKA, MOJIYYEHHOTO TMOCie TPaHC(HOPMHUPOBAHHUS.
Hckaxenuil 3a penbed y Takux cHUMKOB HeT. Ho BbIMONHUTE opTodoTOTpaHchopMHUpoBaHUe
MOYKHO TOJBKO TOCJE IMOCTPOSHHS] T€OMETPUYECKON MOJEIH MECTHOCTH IO Tape CHUMKOB.
[TosTOMy OHO OyzEeT pacCCMOTPEHO MO3KeE.

[TepcriekTrBHOE TpaHCHOPMHUPOBAHHE

[TepcnexTiBHOE  TpaHC(HOPMHUPOBAHME MOXKET OBITH  BBIIOJHEHO  PAa3JIMYHBIMU
crocobamu: rpaguuecKuM, ONTUKO-TpapuiecKiM, (OTOMEXaHUYECKUM, aHATUTUYECKUM H T.1I.
B ¢otorpammerpun HanbosbIIee IPUMEHEHNE TTOYYMIIH JBa MTOCIETHUX.

TeopernueckuM OOOCHOBAaHUEM  QHAAUMUYECKO20 CHOCOOA  SIBIAIOTCA  (POPMYJIBI
TpaHchopmMupoBaHua. g BBYHCICHMS 110 HHUM HEOOXOJIUMO BBIMOJHUTH HM3MEpPEHHS
KOOpJIMHAT X U Y TOUYEK, TpaHC(HOPMHUPOBAHHBIE KOOPAUHATHI KOTOPBIX TpeOyeTcs MOJIy4uTh, U
3HaTh DJIEMEHTBHl BHEIIHETO OPUEHTHPOBAHMUS HAKIOHHOIO CHHMMKAa. TOYHOE HMX 3HA4YEHHE
OOBIYHO HEWM3BECTHO, IMOATOMY TpPaHCHOPMUPYIOT MO OMOPHBIM TOYKaM (omo3Hakam). Jlis
ONpEeAENeHUsT ~ MUHUMAQJIBHOTO  4YHCIa  ONO3HAKOB,  BOCIOJIB3YEMCS  YpaBHEHUSIMU
KoJUtMHeapHocTH. [lpu 3TOM mprMeM KOOpAMHATHI LEHTpa MPOEKUUU PAaBHBIMH HYIIO U
pa3lesiuM YHCIMTENN M 3HAMEHATEIHU TPaBbIX 4acTed Ha — Csf, B pe3ynbrare momyunm:



X = A (x=x)+ 4, (y=y)+ 4 f
Ci(x—x))—C,(y—yy)+1
Y = B(x=xy)=B,(y=y,)+ By f
Ci(x=x)—C(y—y,) +1
rie, Hanpumep, Ayz=Ha,/csf, Bi=Hbi/csf, u T.x1.

Eciu KOOPAWHATBI OIIO3HAKOB, KOOPAHWHATBI UX I/1306pa>KeHI/II71 Ha CHHUMKEC U 3JICMCHTBI
BHYTPEHHETO OPUEHTUPOBAHUS CHUMKA MU3BECTHBI, TO HEU3BECTHBHIMHU B YPABHCHHSX SIBISIFOTCS
BOCEMb KOB(b(i)I/IHI/IeHTOB. Onu OIHO3HAYHO OIPEACIIAIOT NECPCIICKTUBHYIO 3aBUCUMOCTE MECXKIAY
HAKJIOHHBIM M TOPU30HTAIBHBIM CHUMKaMU. OTH KOI(DPHUIMEHTH HAa3bIBAIOT JIIEMEHTaAMH
TpaHC(l)OpMI/IpOBaHI/I}I. HOCKOHBKY OJIWH OIIO3HAK ITO3BOJIACT COCTABUTH ABA YpaBHCHUA, TO IJIA
ompezaeneHuss Kod(Q(PUIMEHTOB WX HYXKHO Kak MHHMMYM 4. 3Has WX MOXXHO BBITIONHSTH
TpaHc(GOpPMUPOBAHUE, HCIONb3Yys YPABHEHHUsS, HO JUIi NPHUBEICHUS TPaHC()OPMUPOBAHHOIO
CHUMKa K 3aJaHHOMY MacmTaly BCE IOIYYCHHBIE KOOPIUHATHI X u y0 YMHOXAIOT Ha
kosdduument Tpancdopmuposarus K, To ectb TpaHCGOPMUPOBAHHBIE KKOOPAUHATEL X, =KX, 1
Ym=ky’.

Jlist TOro, 4roObl MOHATH CYTh (POTOMEXAHHYECKOrO TPaHC(POPMUPOBaHMS (€ro emie
HA3BIBAIOT ONTHKO-MEXaHWYECKHUM), TPEIIOJI0KUM, YTO JIEMEHTHl BHYTPCHHETO M BHEITHETO
OPUCHTHUPOBAHHA CHHUMKA U3BCCTHBI. BoccranoBum CBA3KY IMPOCKTUPYIOIIUX queﬁ U IIOMECCTUM
€e B MOJIOKEHUE, KOTOPOE OHA 3aHMMana B MOMEHT (ororpadupoBanus, 3aTeM IIE€pecedeM
CBA3KY FOPM30HTAIILHOM IUIOCKOCTBIO E (puc. 1).

B pesynbTaTe Ha JKpaHe IOIYYUM TpaHC(HOPMUPOBAHHOE M300paKEHHE HAKIIOHHOTO CHUMKA. B
COOTBCTCTBUU C pI/IC]. €ro MaCH_ITa6 MOKHO BBIUUCIIUTH I10 cI)OpMyJ'Ie:

1/t=kf/Ho, 1)
rae K — xoaddunuent rpanchopmupoBanus, Hy - BeicoTa ¢ororpadupoBaHus Hax CpeaHEi
IJIOCKOCTBIO y4acTKa (IJIOCKOCTHIO TPAaHC(HOPMHUPOBAHUS).

Puc.1 IlepcnextuBHOE TpaHCHOPMHUPOBAHHE

Ha mpaxTuke, 1o yxe M3BECTHBIM MPUUYMHAM, YCTAHOBKY CBSI3KM OTHOCHUTENIBHO dKpaHa
BBITIOJHSIOT TIO0 OMO3HaKaM. J[Is 3TOro Ha 3KpaH YKJIAJIbIBAIOT OCHOBY C, OIO3HAKaMHU (WX
JOJKHO OBITh HE MEHEe YeThIPeX), BBIMOJHEHHYIO B MacliTabe, KOTOPBIA paBeH 3aJlaHHOMY
MaciTaby TpaHchOpMHPOBAHHOTO M300pakeHUs. Ha CHMMKe AenaroT oTBEepCTHs (AHMaMeTpoM
0.2 — 0.3 MmM) B TOYKax, rae n300pa3uiIkCh OMO3HAKHU, U C TIOMOIIBIO TPOEKTOPA MPOCIUPYIO €TO
Ha OSKpaH. 3aTeM B3aUMHBIM NEPEMCIICHUEM OCHOBBI M ITPOCKTOPaA )IO6I/IBaI-OTC$I, 4TOOBI
M300paXeHHs] CIPOCKTHPOBAHHBIX HA OKpaH OTBEPCTUN COBMAIM C COOTBETCTBYIOLIUMH
TpaHc(OPMAIIMOHHBIME TOYKAMH Ha OCHOBE, ITOCIIE Yero MOCJIeqHIO youparT. B pesynbprare
n300pakeHre Ha dKpaHe OyAeT COOTBETCTBOBATH TpaHCc(HOpMHUpOBAaHHOMY CHUMKY. Ero HyxHO
TOJIBKO 3a(DUKCHPOBATh, HapUMep, choTorpadupoBaTh.



OTMmeTuM, YTO paccMOTpEHHAs BBIINIE TEXHOJIOTHS PadOTaeT MIealbHO IpH
TpaHC(OPMUPOBAHUH HAKIIOHHOTO CHIMKA PAaBHUHHOW MECTHOCTH. Ecim MecTHOCTh XonMucras,
TO HEOOXOMMO YUUTHIBATh CMEIEHHs TOUEK 3a penbed. Hanmpumep, B cooTBeTCTBUU € pHC. 65,
IPU YCTaHOBKE CBSI3KU HYKHO JOOMBATHCS, TMOO COBMEIIEHUS TOYeK &' U o, JIMOO TOUEK & 1 a7,
TaK KaKk MIMEHHO 3TH Hapbl HAXOAATCS B IEPCHIEKTHBHOM COOTBETCTBHHU (PaCIOI0KEHBI Ha OJTHUX
U TeX K€ MPOSKTHPYIOIMINX JIy4ax). 3HAUUT MEPe MPOLECCOM COBMEIICHHS HEOOXOMMO BBECTH
MOMPAaBKK B TIOJNOKEHUE BCEX OIO3HAKOB, JTHUOO HAa CHUMKEOr;, MO0 Ha OCHOBE Y.
Beruncnsitorest ouu 1o popmynam:

5I'C:-I"h/H0 u §r0:h ro/(Ho-h) (2)
Kak npaBwu1, monpaBKu BBOZST Ha OCHOBE, IIPH YCJIOBHH, YTO oHU Oosnbiie 0.3 mm. [lomyuenHsie
B pe3yJIbTaTe TOUYKH ISl COBMEIICHHUS HAa3bIBAIOT OPUEHTUPYIOLIHMHU.

Henb3s, kpome Toro, 3a0bIBaTh, YTO Ha TPAHCHOPMUPOBAHHOM CHUMKE OYJIyT CMEIIEHBI
BCE TOYKH, PACIIOJIOKCHHBIC BBINIE WM HIDKE IUIOCKOCTH TpaHchopmupoBanus. W ecaum otu
UCKa)KeHUs OO0JIbIIIE JOMYCTUMBIX, CHUMOK CIIEAyeT TPaHC(HOPMHUPOBATH O YACTIM (110 30HAM).



