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CETMEHTAIIVSI AHU3O0TPOIIHBIX M305PAKEHHA I
HA OCHOBE JOKAJIbHbBIX CIIEKTPAJIBHBIX XAPAKTEPUCTHUK

IIpeasioxen anropuT™M CErMEHTAlMM aHW30TPOIHBIX W300PKCHHN U IOCTPOCHHS
TONs HAMpaBJIeHHH, OCHOBAHHBIM Ha aHAJIM3t HHTErPalibHLIX XapaKTePHCTHK
TOKAILHOTO JHEPreTHIECKOrO CIEKTPa, BLIMUCIEHHOTO B CKONL3SIIEM OkHe, [Tpu-
BEJCHBI NPUMEPLI, HIUTIOCTPHPYIOMHE 3()()EKTHBHOCTh MPUMEHEHHS aNrOpUTMa
s 06paboTky H300pakeHUH MUKpopenbeda Clie0B peaNbHbIX 00LEKTOB, HACH-
THHLMPYEMBIX TIPH TPACCONOTHYECKOH IKCIIEPTH3E.

Ilpx mpoBeneHMH TPacCONOTHYECKOH SKCIEPTH3bl MCCIACAYIOTCA M300-
paskeHMs1 MUKpopenbeda CIEN0B, OCTABIECHHBIX Pa3IMYHBIMH UHCTPYMEHTAMH,
XOIOAHBIM VI OTHECTPENBHBIM OPY)KHEM M T. M. THITUYHbBIE NPHMEPH! TaKHUX
n300paxxeHM i IpUBeIeHb! Ha puc. 1. X OTIMYMTENbHOM 0COGEHHOCTRIO SBISET-
Csl HAJIMYME [HBYX THIIOB OONACTEN: aHM30TPOITHBIX, MPeACTABISIOIUX OGO
M300paXKeHUE TMHENHBIX TPACC, OCTABIEHHBIX HAEHTUDHIMPYEMBbIME 0GbeKTA-
MH, U U30TPOIHBIX, SBJIAIOLIMXCS M300pakeHHEM HEeWH(OPMATHBHOTO (oHA.
Hro0bl aBTOMaTH3MPOBATE MPOLIECCHI HAEHTHQHKALIMH, HEOOXOIMMO, BO-TIEPBHIX,
CErMEHTHPOBATE HCCIIElyeMOe H300paKEHHE, T. €. Pa3AeNIUTh ero Ha aHHU30TPOTI-
HbIEe ¥ H30TPOIHBIE OONACTH, BO-BTOPBIX, OCTPOUTH TI0JI€ HATIPABJICHMIT JIHHEH-
HBIX Tpacc.

Puc. 1. U3006paskeHis MEKpopenbeda: ClIea0B Ha IYNe OT HAPE3HOTO Opyskust (a): 1laparnuH, 0cTaB-
JICHHBIX OTBEPTKOW Ha mactunuue (b)
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CYPOCHMS OIS HATIPABJIEHHH HAa OCHOBE aHAJIU3a CTIEKTPAIbHbIX XaPAKTEPHCTHK
H300paXKEHHH C MOMOIIBIO PACIIONOMKEHHOTO B (Ypbe-ILIOCKO STH IIPOCTPaHCT-
BEHHOTO (PMIIBTPA, PEATM30BAHHOTO B BU/IE CEKTOPHOM HIIM Kp yTOBOH auadpar-
mbl. [1pu Bpamenuy nuadparmMsl HOCIENOBATENEHO BLIPE3AIOTC: | CETMEHTbI 3HEp-
FETHYECKOro CIEKTPa M CKAHUPYIOTCSA BCE HAINIPABIICHUS JTUHHI, MMEIOMIMXCA Ha
u306paxenuH. ITo cyTH, B OCHOBE STHX METOJIOB TaK e, Kak H [ HMPOBLIX CIIEKT-
pallbHBIX METOJOB MOCTPOCHUS 1101 HATIPABICHUH (HANPUMEDP METOJA JIOKATE-
HOM YaCTOTHI [5] MM MeTONa BbIAEIICHHUS JIOKATLHBIX AHM30TPO MHBIX IIPH3HAKOB
[6, 71), nexxuT MaTeMaTHYECKas MOMIENb, OITUCHIBAIOMIAS H3MEHEI IS APKOCTH TIPO-
H3BOJILHOM JIOKaJIbHOM 00JIaCTH M306paKeHUs IBYMEPHOIT [IEPHOTUYECKOH BYHK-
uueit [5]. TlosToMy naHHbBIE METOABI MO3BOMSAIOT YCMELIHO BEISBIATH BHICOKO-
YacCTOTHbIE KBa3sUIIEPHOAMIECKUE CTPYKTYPBI.

OnHako aHM30TpOMHBIE 06IACTH H306paXKEHHit TPACC IIPelCTABIAIOT cOBOi
JIMHHY, PACCTOSHME MEXTy KOTOPHIMM H HMX TOJIIHHA MOIYV'T CYHIECTBEHHO
MEHATECS, B PE3YJIBTATE YETO B CIIEKTPE AHATH3UPYEMOTO H306D DKEHUSA OTCYTCT-
BYeT IPKO BLIDOKEHHA OCHOBHAS [APMOHHMKA. B 3THX yCIIOBUSX paccMOTpeHHbIe
CIIEKTPAJIbHBIE METOABI OKa3bIBAIOTCS HE3()(EKTUBHBIMH.

AJIETepPHATUBOMN CIIEKTPATBHBIM METONAM SRJIAIOTCS BHICOK)TOYHBIE METOMBI
TapaMeTpUICCKON arpoKCHMaLyH [5, 8], ocHOBaHHEIE Ha OLIEHIce YITIa TTOBOPOTa
¢ annpoKCHMHpyoWeH (yHKUMH, HampuMep «umadHApa» [8]. TIpu sTom He
TpebyeTcs, 4Tobbl anmpokcHMEpyeMas (yHKIMA APKOCTH H3cOpaxkeHHs Gbima
KBA3HNEPHONMYCCKOM YHKLMEH, HO 3TH METO/IBI 0612 AAK0T MOBLIIEHHOH Yy BCT-
BHTE/ILHOCTLIO K IITyMaM [5]. OnH Takoke OKa3bIBatoTCs Head e KTHBHBIMH, eCITH
PacCTOTHUE MY JIMHUAMH TIpeBbiiaeT 7—10 MHKCEN, Tak KaK B 3TOM CTyuae
PasMepbi CKOMB3SALIEro OKHA JOJDKHEI OBITh OTHOCHTEILHO GOJTbI IIUMH, 4 CTEleHb
N anmpokcuMMpyroLero mojJMHOMa — BBICOKOH. Mcmons3oBadue IIpOLETyPBI
TIOMCKa ONTHMATILHOTO 3HAYEHHs YIJIa MOBOPOTA () LIIMHAPA M >TOJI0M MPSMOTO
nepebopa py GoNbLIMX 3HAYCHUAX N M pasMepax OKHA AeJ1aeT aropHTMbI Mpak-
THYCCKH HEPEAM3yEMbIMH H3-3a YPE3MEPHO BLICOKMX BbIMHCIIK TETbHBIX 3aTPAT,
a 6ecniepebopHbI cr1oco6 Bhiuuciaenua ¢ [8] He o6agaeT Tp20yemMoii TouHO-
cThi0. KpoMe Toro, onrrumansHoe 3HaueHme N CHIIHO 3aBHCHT O’ XapaKTePHCTHK
AHHU30TPOTIHBIX OONIACTEH, YTO 3aTPyHAET IOy YEHHE ABTOMATHY (€ CKO IIPOLIETy-
PBI CEIrMEHTAIHH.

B nanno#f paGote npennaraercs wudpoBoit aNropuT™ CerMe HTAUU n306pa-
KEHWH ¥ OLCHUBAHHs HANpPABICHHH TPACC, COYETAIOMI TTOME KOy CTONIHBOCTS
CIICKTPAIBHBIX U TOYHOCTE AlIPOKCHMAIMOHHEIX METONOB. AJITDPUTM MOCTPOEH
Ha OCHOBC aHAIM3a MHTETPabHBIX XapAKTEPUCTHK JIOKAILHOTO 3 HEPreTHUECKOTO
CIICKTPa, BBIYMCIIAEMOrO B CKOJIB3AIIEM OKHe. Jlid ero peanusaudu He Tpedyercs
TIPOLE/Y bl IOMCKA IIABHON rapPMOHHMKH (KaK B CHEKTPaIbHBIX MOTOAX) MITH yTIIa
HOBOPOTa ANMMPOKCUMHPYIOLIETO ITOJMHOMA (KaK B METOAE LMW HAPUYECKOH arl-
TPOKCHMAIMH). JTO 00ECIeYnBAET MPHEMIIEMYIO BEIYHUCITUTENHYIO CIIOKHOCT
aJITOPAUTMA, a OTKA3 OT ONMHOMHUATILHON LIMTHHAPHYE KO Al p JKCUMALAH CHHU-~
MaeT mpobrnemy BhiGopa cremenu mommHoMa N. KpoMe Toro, mcmosnb3opaHme
HHTErpaibHbIX XapaKTePUCTHK SHEPIeTHYECKOTO CIIEKTpa 0becIeyHBaET BhICO-
KYHO IIOMEXOYCTOMYHBOCTE alrOpUTMa.

OHEpreTHueCcKui CIIEKTP U306PKCHUS aHA30TPOITHOM OBIATH NPEACTABS-
eT 060l ABYMEPHYIO hyHKIMIO, KBBITAHYTYIO» BIOIb HAMPABIIE 1M 0L = ¢ —90°
TIEePIICHANKYIPHOTO MMHUAM Tpace. IIpryem 4eM CHIIbHEE BbIpaKeHa aHM30TPO-
THs, TeM GONbLIE BEITAHYT SHEPTeTHUECKHIi CriekTp. Jlna n3o6par<enus GpoHa mu-
PHHa SHEPreTUECKOTO CNIEKTPA, BBIYUCIIEHHAsA BOMb JBYX IIPOI{3BONBHBIX TEp-
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MIEHIMKYJISIPHBIX HaIpaBJieHui, MpaKTHYeCKH ofMHakoBas. HMcrons3yem 310
CBOMCTBO SHEPreTHYECKOro CIEKTpa U1 PelLlICHHs 3a71a4 CETMEHTALIMH M [IOCTPO-
€HMA TI0JIS1 HallpaBJICHUH.

B pa6orax [9, 10] mokaszaHo, 9TO OCh CUMMETPHH AIUTUIICA IOCTOSSHHOW BEpO-
STHOCTH COBMECTHO TayCCOBCKHX KOPPENHPOBAHHBIX CTy4aHHBIX BETHMYUH X H Y
cocTaBisger ¢ ocblo Ox Yroll, onpeaenseMbli ypaBHEHHEM

2% )
tg2o =—5——,
G,V - Gx

rae ny - KOBapHaIIHOHHBIﬁ MOMCHT, C 12 HC ; — JUCTIEPCHH CITY YalHBIX BEJTMYMH X

¥ y COOTBETCTBEHHO. [UIHHA 0Ceil 3/IuIca NponopIHOHATIBHA TUCTIEPCHAM

0'52 =0 2cos’a +c§ sin’a +2K, sina -cosa,
@

2 _ 202 2. 2y o
G, =0,sin“o +6,cos”a —2K, sino -cosa

HEe3aBUCHMBIX TayCCOBCKHX CIy4aHHBIX BEIHYHH & W 1), NONYyYEHHEIX MyTeM
JTIUHEHHOTrO TIpeoOpa3oBaHus CirydaitHbIX BeunH x ¥ y [10].

Vpasuenus (1) u (2) obbuHO UcHoNb3ylOTCs B UUpoBoi 06paboTke U306-
pakeHMH 151 OLIEHKH YIJIa IIOBOPOTa (PHIYyp B IPOCTPAHCTBEHHOM obnacTu [5, 11,
12]. TToxaxkeM, IYTO TH ypaBHEHHA MOXKHO TTPUMEHMTE TS PEIeH s TIOCTARIIEH-
HOl 3amaun. IlycTs IIpH BepTHKANBHOM pPACMONIOKEHUH JIUHHUIT Tpace (@ =90°,
o =0° )3HepreTHMECKHH CIIEKTP H300paXKEeHHU IPECTARIAET COOOMH pasieIuMyto
B MIPAMOYTOJBHON YaCTOTHON CHCTeMe KOOpIMHAT {W, , ©,} GyHKIHIO

G(o,, 0,) =G, (0,)G,(0,), €))

rae G, (o, )u G,(®,)— onHoMEPHbIE S3HEPTETUYECKHE CTIEKTPBI CTPOK M CTONGIOB
n306paxkeHHs IPOU3BONIBHOTO BH/A (He 00s3aTeIbHO rayccoBckue). [Tpu oBopo-
Te M300paXKEHHs Ha YTOJ Ol ero SHEPreTHUECKUH CIIEKTP TaKXKe pa3BepHETCS Ha
3TOT yroj. B 3ToM ciTydae SHepreTHYECKHi CIeKTp NOBEPHYTOTO M306paskeHUs
UMeeT BUA

G, (0,,0,)=G(0,coso +o,sino, ~o,sino +o,cosa ). “)

HJI)I OILICHKH YIJIa IOBOPOTA O UCIIONIE3YEM COOTHOIIICHHE

. 2K &)
tg2d = —>—,
Gy - O,
aHanoruusoe (1), roe
& =C [ [0}G,(0,,0,)do,do,, ©)

-0 —O
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5= c? }mz G, (0, 0,)dodo,,

y (7

I?xy =C I J'mxmyGa(mx,coy)dwxdmy, (8)
«©w -1

C:(I J'Ga(mx,my)dwxdmy] . 9

IepeiineM B HOBYIO MPAMOYTONBHYIO CHCTEMY KOOPAMHAT {0 O, }, nosep-
HyTYIO OTHOCHTEJIbHO HCXOIHOM NPAMOYIONBHOM CHCTEMBI KoopanHaT {®, O, }
Ha yrojgo. B CoOTBETCTBHM € IIPABHIIOM 3aMEHBI NEPEMEHHBIX B JIBOMHEIX MHTET-
panax Ioixy4um

83 :CI J'(o)écosoc +mnsinoc)zG(mg,con)do)gdcbn, (10)
~2 _ _ . 2 '
G, =C f I( O SN +o, cosa )" G (o, 0, )dodo,, (11)
I?xy =C I J'(wécosoc + o, sina) (—w; sina +0, cosa )G(wg, 6, )do, do, . (12)

Hcrione3yst cBOHCTBA pa3fieIMMOCTH JIByMEPHOTO SHEPTETHYECKOTO CIIEKTPa
G(wy, 0, ) M 9ETHOCTH OTHOMEPHEIX SHEPreTHIECKUX CIIEKTPOB (7, (o)1 Gy ()
ypasHenus (10)—(12) npusesneM k ciaeayiomieMy BUIY:

b

Eff:&”gcosza +Eflsin20c, (13)
~2 ~2 s 2 ~2 2
G, =Cgsin“o +6, cos”a, (14)
7 _l,y~2 ~2, . (15)
ny—g(cn — G )sin2a,
e
T 2
j 0;:G; (0 )do
R (16)
Ce=—77m

{6, (0g )doy
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)
mnGz ((l)n )dcoI1

(17

~2
G'ﬂ T
Gz(con)du)11

IToncrasus (13)(15) B (5), nomyuaum

X 2%(5§ - Eé)sinZa
tg2d =

=tg2a.

~ ~2
coszcx)— (cz cos’a + G

(52 sina + 52
g n

n sin”a)
Takum o6pasom, ypasHeHHE (5) MOXKHO IIPUMEHMTH /IS OLIEHKH YIVIA IIOBOPOTA
JIMHMH Tpacc.

B ka4ecTBe MepEI ITUPUHEI OTHOMEPHBIX SHEPTeTHYECKUX CIIEKTPOB G, (0 )m
G,(w», ) ucnons3yeM napaMeTper & g H Eﬁ . Ecin anammsupyemMoe u3obpakeHHe

IpeacTaBiseT cobol u3o6paxkeHHe JIMHHUI Tpacce, TO 3HaUSHHUS [IaPaMETPOB & 52 u
Eé OymyT CyIecTBEHHO OTIIMYAThCA U3-32 OONBINOrO Pa3NnUyYKs UHTEPBATIOB KOP-

pesaMu GyHKIME SPKOCTH H300pasKeHHsl, BRIYHUCIIEHHbIX B IIPOJAOILHOM M HOTe-
PEYHOM HalIpaBIEHUAX MO OTHOIIEHUIO K IMHUAM Tpacc. CroiicTBa m3o6paxkedus
(oHa mpaKTHUYECKH HE 3aBHCAT OT HAIIPABIIEHHUS, B 9TOM CJIy4ae 3HaYeHHs Mapa-
METPOB G g H 83 OymyT npuMepHO paBHbI. I103TOMY /UIs cerMeHTalMK U300 paxke-

HMs1 peIlaioee MpaBAiIo MOXKHO IIPEACTABUTD B CIIEYIOIIEM BHE: IIPUHAMAETCA
PCUICHHE O TOM, YTO aHAJIU3UPYEMOE I/I306pa)KCHI/IC ABJIAECTCH ¢)OHOM, C€ClIn

k>c, (18)

e
min (3%, 5 )

(19)

3
max (57, 52)

B IIPOTMBHOM CJly4ae NPHHHUMAETCA PEIIEHHE O TOM, YTO AHAJIU3UPYEMOE
M300paXKEHHE ABJIAETCS H300pOKCHUEM JIMHKUMA Tpacc.

Crentyet oTMeTHTS, 4TO k IpHHUMaeT 3HaueHHs ot 0 1o 1. Kak nmokazanu sxc-
NEepUMEHTAIbHBIE UCCIIE/IOBAHMS AJITOPUTMA, 3HadeHue mopora ¢ B (18) uene-
coobpasHo npuHaTek pasHsM 0,5. C yyerom (1) u (2) coornomenue (19) MoxHO
BRIPA3UTh Y€PEe3 MHTErpajibHble MapaMeTpel 3HepreTudeckoro crekrpa (10)~(12)
AHAMM3HPYEMOTO H300paKEeHU:

~2 ~2 _ ~2.2 =2
cx+cy—\/(0x—cy) +4ny
k= = (20)

~2 ~2 ~2.2 &
cx+csy+\/(crx—cy) + 4K

xy

HTak, anropuT™M CerMeHTaUUM H300pa)KEHWs M NMOCTPOCHMS MOJs Ha-
MIPABJICHHH COCTOUT B CIIEAYIOMIEM.
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Puc. 2. Pe3ynerarsl CeTMCHTAIMM M300paxkeHuH: Murpopenbeda CIeNoB Ha Myle OT Hape3HOTO
OpyXHus (d): HAPaIKH, OCTABICHHBIX OTBEPTKOM Ha IuIacTwiIHHE (b)

1. JIns KaXK0T0 MOOXKEHHUS CKONB3ALIETC OKHA, IOCIIeI0BATEIFHO 3aHUMAI0-
IIETO BCE BO3MOXKHbIE 3HAYEHUA Ha IUIOCKCCTH apryMEHTOB aHAIM3HPYEMOIO
M300PKEHHUS, BLIYMCIIAETCS OLEHKA SHEPIeTHIecKOro crekrpa G, (o, ®, ).

2. B coorBercTBUH ¢ (6)~9) BEIYUCAAIOTCS HHTETPAIBHBIE TAPAMETPHl G f,

c f u K, . Jlns nuCKpeTHBIX H300paXkeHNA MHTETPallbl 3aMEHSIOTCS Ha CYMMBI, a

o6nacTb HHTErPUPOBAHUS OMPENEIIIETCS Pa3MePaMU CKONB3SIIEro OKHa.

3. Mo dopmyne (20) Buumcnsercs ko3bbHIMEHT X B B COOTBETCTBHH C
npaBuioM (18) npuHuMaetcs pereHue 06 06IacTH IPUHAANEKHOCTH HEHTPAIb-
HO¥ TOYKH CKOJIB3AIIEro OKHA.

4. Ecia npUHATO pellleHHe, YTO B CKONL3SAIMIEM OKHE HalmomaeTcs aHWu3o-
TPOMHOE H300paKeHHE, TO B COOTBETCTBHH C (5) onperensgercs OLIEHKA YIJ1a Ha-
KJIOHA JIMHUH Tpacc. Pe3ynbraT olleHUBaHHUS PUCBAUBAETCH OTCUETY € KOOPIWHA-
TaMH LICHTPAILHOH TOYKH CKOJIB3AMIETO OKHE.

OueBUIHO, YTO U3-3a TUCKPETHOTO XapaKTepa aHANH3UPYEMOTo u300paxe-
HUS 1 OTPAHWYECHHBIX Pa3MEPOR CKOMB3SMIErO OKHA BOZHUKAIOT OIIHOKH CEerMeH-
TallMK M OILICHUBAHHS O, YPOBEHbL KOTOPBIX TEM MEHbIIE, YeM OONbIIC pa3Mephl
OKHa.

Ha puc. 2 nmpencrasieHbl pe3ysIbTaThl CETMEHTAUMH W300paKeHHi, IpuBe-
JeHHBIX Ha puc. 1, rae Oonee TeMHble 0ONZCTH COOTBETCTRYIOT (hoHy. Pazmep
CKOJIB3SLICTO OKHA cocTarisi 24 x 24 orcuera. Wcnonk3ys mone HampaBleHH,
MOXKHO BBIJIENMTH TPAcChHl, MAYIIHe NofA onpeneneHHsM yrnoMm. Harpumep, Ha
puc. 3, a GONBIIYIO APKOCTE UMEIOT 0OMACTH MMHUI Tpace A & € [(—4) — 4° ), a
Ha puc. 3, b —nma & € [40 -80°].

Puc. 3. PesynrTars! BhlICTCHUS o0nacTeil ¢ onpeie iIcHHBIMHI HalpaBicHUAMHY JIMHUH Tpacc
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TakuM 06pa3zoM, IpenIoKEeHHEIH AMTOPUTM IOCTaTOYHO () (DEKTUBHO pelaeT
3ajaqy CErMEHTAMM H300paxeHui Ha obnacTd (oHa U OobNacTH, comepKallHe
JIUHWHK Tpacc, CerMeHTalMA OCYLIECTBASAETCA HAa OCHOBE HHTETPAILHEIX XapaKTe-
PMCTHK JIOKATIBHOTO 3HEPreTHYECKOTO CHEKTPA, BHITUCIECHHOIO B CKOIb3SIIEM
oxte. Kpome ToOro, anroput™ Mo3BoNseT MOCTPOUTH IOJIEe HATIPABICHHH JTHHHH
Tpace, a TAKXKe BBLICITHTE 00NIacTH H300paXKeHHH, Ha KOTOPBIX JIMHHUH TPacc HAYT
MOJ ONPEAENIECHHEIM YITIOM.
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