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UCNOJIb30BAHHE TEJEBU3HOHHBIX CUCTEM IJIsl
MPOCTPAHCTBEHHO-BPEMEHHOW ®HWJIbTPALIUU U3OBPAXEHUA.

COOBIJEHHE 1

PemeHne MHOIMX NpPaKTHYeCKH BaKHBIX 3a7a4  aBTOMATHYECKON
aHaJii3a ¥ paclo3HaBaHHA H300paKeHHH CBA3aHO C BHIIEJEHHEY
noJiesHo# (ueseBoi) MHGOPMALMK MO ONpejeseHHbIM, 3apaHee yCTa
HOBJIeHHBIM TIDH3HAKaM, T. €. C NMPOCTPAaHCTBEHHO-BPEMEHHOH (uJLT
pauueli usobpaxenuil. [locsmenHiold NPHHATO pacCMaTpuUBATH  Kak
Ba)KHelIyio MOATOTOBUTE/bHYIO OINepallHi0 MAKCHMH3aIlHH OTHOLIEHHS
CHTHaJl — IloMeéXa MNpH pacrno3HaBaHHH 3pHTEJbHLIX 00pa3oB. 3m
omepauHs obJerdaer NPUHATHE peunleHHs O HAaJWYHU H TOJIOXKEHH)
HCKOMOro OObeKTa B NOJie 3peHUS] B KaXKABIH MOMEHT BpeMeHH.

Peakiuio NpocTpaHCTBeHHO-BpPeMeHHOro ¢uabTpa u(x, y, f)
BXOHOe Bo3MmymeHue [ (x,y, f) MOXKHO HaHTH H3 COOTHOL
IJIs TIOPOTOBOH onepaiHu CBepTKH [l]:

ux, y, =01y 6H+*Q(x, y, D] X

X 1[I (x, y, H+Q (x, y, ) —Cl, (nl
rie Q(x, y, f)—BecoBasa ¢yHKuHs GUIBTPA;
C — BeqnynHa mopora.

Beenenne mopora Ha BbIXOJe (HJbTPA MO3BOJSET OTCESTH LyM ¥
BBbIJIGJIUTb IOJIE3HBEIH CHrHaJg.

BecoByio ¢yHKIHIO NPOCTpaHCTBEHHO-BPEMEHHOTO (GHJIBTPA MOKH(
NpPeACTaBUTb B BHIE NPOH3BElNEHHS

Qs 4y ) =Qi(x, 1) Q: (D), @
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B KOoTOpoM Q) (¥, Yy)— MpOCTpaHCTBeHHas KOMIOHEHTA BECORBOIN
GyHKUMKM (OTBET Ha d-uMmmyJnc Jlupaka);

Q: (f) —BpemeHHasi KOMIIOHEHTa BECOBOH (yHKI(HH (MMIyIbCHAs
peakLus).

Ecnu B cHCTeMe OTCYTCTByeT NPOCTpaHCTBeHHAss MppaxHaLis
BosMymieHHsA, T. e. Q,(x, ¥y =1, TO Takas cucreMa sIBIsIeTCH
(puabTpOM BpPeMeHHBIX CHrHa/noB. Korza xe B cucTeme He yYuThIBaeTCs
BIMSIHHE HMIYJbCHOTO BO3MyLIEHWS Ha COCTOSIHHE CHCTEMEI B II0C-
lenytoliue MOMEHTBI BpPeMEeHH, T. e. Korza Q,(#) = 1, To rakas cuc-
TeMa fBJSETCA NPOCTpaHCTBEHHBIM QHJIBLTPOM H300paxeHni. Peakuus
IpOCTPAHCTBEHHOro ¢u/IbTpa & (X, y) Ha BXOgHOH curHaa [ (x, y)
MoxxeT OBITh HaHIeHa M3 COOTHOLIEHHS

ux, y) =11 (x, y) = Q; (x, y)] X
X [ (x, y)=Qq (x, y)—Cl. 3)

TakuM 06pa3oM, IPOCTPAHCTBEHHYIO H BpEMEHHYIO (QUIBTPALUHE MOMKHO
paccMaTpuBaTh KaK YacTHRIE CJydYam QUIbTPAMH NPOCTPAHCTBEHHO-
BpEMEHHBIX CHMIHAJIOB.

KoHKpeTHHIH BHI BeCOBOH (DYHKIMH NpefoNpenessier BCe (yHK-
IHOHAMbHBIE BO3MOXKHOCTH IIPOCTPAHCTBEHHO-BPEMEHHOro hHJIbTpa.
O1HAaKO OThICKaHHWEe BECOBBIX GYHKUMH IO HM3BECTHBIM peaKuusM U
BXOJHBIM CHTHajJaM SIBAfIeTCS 9Ype3BhlYalHO CJIO0XKHOH 3ajaue.
Hekotopbsle CoOGpaxKeHHs OTHOCHTEJIbHO BHIA BEeCOBBLIX (QYHKIHI
piia TIPOCTPAHCTBEHHO-BPEMEHHBIX (HJIBTPOB MOT'YT ObITh BHICKA3aHbI
Ha OCHOBAHHM NAHHLIX HEHPODH3HOJOTHYECKHUX HCCAENOBAHHH 3pU-
rebHOM cucrembl [2, 3]. MaremarHyeCKHe W TeJeBHU3HOHHBIE MOAeJH
HePOHHBIX CTPYKTYyp, OTBEYAIOMIME 3THM NaHHBEIM, IIO3BOJHJIM IIOA-
pOGHO M3yUYHThb (YHKIHOHANbHBIE CBOHCTBA pfAa IPOCTPaHCTBEHHO-
BpeMeHHBIX (UJIBTPOB M YTOYHHUTb HMX BeCOBble OYHKUHMH [2 — 6].

ITpocTpaHcTBeHHO-BpeMeHHasa (HUAbTpalUusa H300paXKeHHH MOoxKer
OCYIIECTBAATBCS KaK MPOrpaMMHBIM NyTeM Ha OBM, Tak U ¢ moMouibio
CmenMaJbHBIX ONTHYECKHX M 3JEKTPOHHBIX ycTpoHcTB. EcCau 3amaua
00paboTKH H300paxkeHHH TpeGyeT OLICTPOrO pellleHHs], TO IJs HPOCT-
paHCTBEHHO-BpPeMEeHHOH GUJBbTPAIlMH I1eJec006pa3HO  HCIOJb30BaTh
WIEKTPOHHBIE HJIM ONTHYECKHE YCTPOHCTBA.

st mocTpoeHHS] JEKTPOHHBIX (UJIBTPOB MOTYT MCIIONb30BAThCS
CTAHJAPTHLIE TeJNEeBH3HOHHbIe cHCTeMHl [3, 5, 6]. TeneBnsuoHuble
IPOCTPAHCTBEHHO-BpEMeHHEIe (UILTPEL HMMEIOT IPEHMYILECTBA IO
CPaBHEHMIO C ONTHYECKHMH. PaccMOTpuUM HeKOTOpbie H3 HHX.

1. Hcnonb3oBaHue TeneBU3MOHHBIX (UJABTPOB JJI ONEPATHBHOM
06pa6oTKH nocrynawpuel HHGopMaLkuy B pealbHOM Maciutabe BpeMeHH
He CONPSI2KEHO C KaKUMH-IHG0 TpyaHocTsiMu. [Ipu onrHueckod mpoct-
paHCTBEHHO-BPEMEHHOH (HJbTPALHH OOBLIYHO TpeGyeTcss NpexBapH-
TeJbHAasi perucTpanus H3o0paxeHHH Ha (oTomMarTepuanax.

2. TesieBU3HOHHBIE CHCTEMBI MO3BOJISIOT OJHOBPEMEHHO C (GHJbT-
panues H306paxkeHUH OCYLIECTBAATL Npeo6pa3oBaHHe NMPOCTPAHCTBEH-
HOTO ONTHYECKOro CHrHajJa BO BpeMeHHOH 3JeKTPHYeCKHH CHrHas,
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yTo HMeeT GoJbLIOE 3HayeHHe MpPH UCMOAb3oBaHHUH IDBM ans o
crepytouleil 06paboOTKH JaHHbBIX.

3. Ha TeseBH3HOHHBIX CHCTEMaX, B OTJIHYME OT ONTHYECKHY,
JIETKO peajiH3yloTCs TOpOTeBble ONepaluH, Jalolllie BO3MOXHOLT
BBIAEJATb CHTHAJbl ONpele/leHHOH HHTEHCHBHOCTH.

4. Ha TeneBH3HOHHBIX CHCTeMaX CpPaBHHTEJNBHO JIETKO pean
3YyIOTCSl BPeMeHHBble KOMIIOHEHTH BeCOBBIX (yHKLHH MpPOCTPaHCTBEHH)
BpeMeHHbIX (HIbTPOB.

[lepeuncnenHole npeHMyllecTBa OKa3blBAIOTCS PEIUAIOMIUMU  MIpi
HeOGXONMOCTH OMNepaTHBHOH (6BICTPOH) OGPaGOTKH nomynaromeﬁl
wHpopManuu (3, 7].

B cooTsetcTBHH ¢ BbipaxeHHeM (1) cHHTe3 TesIeBU3HOHHOrO npo-l
CTPaHCTBEHHO-BPEMEHHOTO (HIBbTPa OCYLIECTBJSAETCSA IO Caefyouen
aJIrOpUTMY:

1) peanusyloTcsi NpPOCTPAHCTBEHHAsr W - BpeMeHHas KOMIMOHenTi|
BecOoBOH (yHKUHH (HIBTPA;

2) 3HayeHWsl CHTHAJNOB B KaXKJOH TOYKe BXOAHOrO H306paxeHil
YMHOKAIOTCA Ha BECOBYIO (YHKLHIO QHIBTPA;

3) B KaxJOH TOuYKe TeJEeBH3UOHHOrO pacTpa NpPOU3BONHUTCS npocl
TPaHCTBEHHO-BPEMEHHOE HMHTerpupOBaHHe HaHJeHHbIX BLILIE PO}
BeJeHUH; '

4) nonyyeHHBIH HMHTerpasbHBIH CHCHAJ BBHIAEJSIETCS H3 ILIyMa.

PaccmoTpuM OCHOBHBIE CrOCOGH! peaJsH3ariH JaHHOrO aJropuTM:

BecoBas ¢yHKIHS NpOCTpaHCTBEHHO-BPEMEHHOro (HJIbTPA MOXe
ObiTb CHHTE3HpOBaHAa B Mepejaloileil WIH NMPHEMHOH TeseBH3HOHHI
Tpyb6ke. <dopma aneprypbl CKaHHPYIOLIEro Jyda TPyOKH BCerly
onpeJesNsieT MNPOCTPAHCTBEHHYIO KOMIIOHEHTY BeCOBOH (pyHKILHI
Pasnuunbie ¢opMbl anepTyp MOryT ObiTb MNOJy4YEHBI IyTeM CIHell
a/lbHOH PacOKyCHPOBKH 3JIeKTpOHHOro Jyua [8, 9] am6o mocpey
CTBOM IIPOrPAMMHOIO NepeMelIeHHs Jiyda IO ONpeNeJeHHOMY 3aKOH
3, 5, 10]. C nomowpio JHHHA 3aepKeK U PEerHCTPOB  MOXH
CTPOUTb MHOrosJjiemeHTHHie ameptypel [11, 12]. asa nporpammuor
nepeMellleHHs Jyya HCIOJIb3YIOTCS BBICOKOYACTOTHLIE CHHYCOH 1A/ bHbi
HanpsiXkKeHus, KOTOpble BMecTe C TMJIOOGPa3HbIMU HAaIpsKEeHHsM
Pa3BepTOK MONAIOTCS Ha OTKJIOHSIOUYI0 CHCTeMy TpPyOkH. CuHyco
HlaqbHble CHrHaJbl CO3JaIOT JIOKA/bHBEIE BBICOKOUACTOTHBIE PA3BEPTK
5JIeKTPOHHOrO Jy4a, T. €. GOPMUDYIOT amepTyphl OMNpe/le/eHHoi
Kongpurypauun. <Popma anepTypbl 3afaeTcsi MNPOCTPaHCTBEHHOI
KOMIIOHEHTO!H BecoBOH ¢yHKuuH ¢uabrpa. [lon6upas omnpeneeHH:E
3HAYEHHS] AMIUIHTYA, 4YacTOT H pa3sHOCTH (a3 CHHYCOMIAJbHAI
HaNpsKEHHH, MojaBaeMbIX Ha OTKJ/OHSIOUIME CHCTEMbI, MOXHO CHi:
Te3HPOBATh amnepTyphbl J0GOH HyxKHOH dopmbl [3, 5]

YMHOXKeHHe BeCOBOH (yHKUHH Ha BXOJHOH CHUTHAM OCyLIECTBI:
eTCsi NpH CKaHHPOBAaHMM MHUILEHN Hepenaioliel TPyOKH ameprypoi
KOMMyTHpyouero Jsyya. B mnpuemMHoii TpyGKe TakKoe yMHOMKEHHE
BBIMOMHACTCA NPH MOAYJSALHH SIPKOCTH CKAHUPYIOMEH anepryph
BUJIEOCHTHA/IOM. YMHOXKeHHe BeCOBOH QYHKUHH Ha BXOLHOH CHrHal
OyleT NMPOU3BOAMTBLCS B KaXK10H TOYKE pacTpa, eCNH YacToTa CHHY:
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COHJANbHBIX HAMpSXKEHHA NMPEBBICHT 9aCTOTY CTDOUHQA QARRLNCTHY,
ne menee uem B 200 pas. *
IIns cuHTe3a BpeMEHHbIX KOMIOHEHT BeCOBHIX (yHKUHHA TMpoCT-
" paHCTBEHHO-BPeMEHHbIX (UJBTPOB MOTYT HCMO/NBL30BAaTBCA [Be T&Qe-
A20MMe TPYORN C pasnuuHbIMH HHepuHOHHOCTAMH [6, 18], nuddepen-
uupylotie Tpyoku [14], BwluHTalOIWHE TOTeHIHanockonsl [15] u
nepenamoune TpyOGKH, MMeIOUIHe CBETOBYIO XapPaKTEDPHCTHKY Uaux (E)
C TOJIOXKHTEJIbHOH W OTpHLATeNbHOH KpyTH3HOH [16, c. 390).
Hakonsienne 3sHepruM Ha MHINeHSiX mepejaloUWKX Tpy6OK H Ha
3aMOMHHAIOUHX JIIOMHHECUEHTHLIX MOBEpXHOCTAX MPHEMHBIX TPy6OK
NO3BOJISI€T MPHOIHKEHHO BOCIPOH3BECTH B KaXIOH TOYKe TeJeBH-
3HOHHOrO pacrpa NPOCTPAHCTBEHHO-BpeMSHHOE HHTErpHpOBaHHE MDO-
H3BEJEHHH BeCOBOH (YHKIHMH M BXOLHOrO CHTHana. [IpH 3TOM BaxHO,
uToGbl MHGOpPMALHs O MOCTYMAloUleM H306paKeHHH COXpaHsAIach Ha
HAKOMHKTE/IbHOH MOBEPXHOCTH TPYOKH B TeueHHe BpeMeHH, NpeBhIllia-
Iolero nepuoj Kajaposo# passepcTkH. JlaHHOe yC/IOBHe BCera MOXET
ObITb BbLINOJIHEHO B 3aMOMHHAOMKX TPy6Kax (MOTeHIHaJOCKonax).
Jlns  BHINOJNHEHHA 3TOr0 yCJOBHSl B NepelalodX HWIH MPHEMHbBIX
Tpy6Kax 6e3 MJIHTeNBbHOH MaMATH HEOGXOAHMO C YYEeTOM HHEpLHOH-
HOCTH HJIH BpeMEHH TMOCJeCBeYeHHss TPy6GKH MNpPaBHJBHO BBHIGPATh
4aCTOTY KaJpOBOH pa3BepTKH.
[locnie peanuzaunu CBEPTKH CJELyeT BBIAENUTh MOJE3HBIA CHIHAJ
H3 wyma. Takylo moporoByio OMepaiuio MOXKHO OCYIECTBHTb NyTeM
OrpaHH4YeHHs] ypOBHS BHJEOCHTHANa Ha BBIXOAE MNepeaaiollel TpyOKH
160 OrpaHH4YeHHEM ypOBHS SPKOCTH NMPHEMHOH TpyOKH.

MpocTpaHcTBeHHOEe HHTErpHPOBAHHE HA 3KpaHe MPHEMHOW TPYOKH

YnpouleHHasi 6J0K-CXeMa TeJeBH3HOHHOH CHCTeMbl, NpefHa3Ha-
YeHHOH I/ TNPOCTPaHCTBeHHOH (UJbTPALHH H300paXkeHHH, HMeeT
nepenaiouyio Kamepy /7K, 610K HH3KO- ,
yaCTOTHBIX paspeptok H5HP, Bkaoualo- | /K 8y
IHU#  CHHXPOreHepaTop M TreHepaTophl ’
CTPOYHOH MW KaJpoBOH pa3BepTokK, GJIOK
BbICOKOUYaCTOTHBIX paspepToK HBP, mpen-

Ha3HauyeHHbIA A/ CHHTe3a BECOBBIX (yHK- bHp b8P
IHH (anepTyp) NpOCTPaHCTBEHHOTO (PHJIBT-
pa, BHIEOKOHTPOJIbHOE yCTPOicTBO BY Puc. 1.

(puc. 1). I1annas TeneBH3MOHHAs CHCTe- :

Ma MOXKET HCMOJIb30BaThCsl VI BbIENEHHSi W3 KOHTYPHBIX H300pa- .
XeHUH NPSIMBIX JHHHH ONpejle/leHHOH opHedTallHu, YrJoB, JHHHH 3a-
JaHHOH KpHBH3HBI H pPa3sHOOOpasHbIX GUIyp CJI0XKHOH KOHGHrypa-
I{HH.
BecoBylo (yHKIHIO TNPOCTPAHCTBEHHOTO (HJIBTPA — JETeKTOpa
OPUEHTHPOBAHHLIX MNPSMBIX MOXHO 3alHCaTbh B BHIe JO-QYHKIHH,
3a]aHHOH Ha MNpPSMOJHHEHHOM, OpHEHTHDOBAHHOM IOl YIJIOM a K
ocu abenuce [3] oTpeske MJIHMHOH a:

' Qu (¥ — %o, Y — Yo) =B [(x —Xp)sina + (y — yo) cos a] X
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X {1[(x—xo)cosa—(y—yo) sina + %]—

—1 [(x — xg) cosa — (y — y,) sina — %]} 4

AnepTypy, COOTBeTCTByIOILYIO NaHHOH BeCOBOH (YHKIIHH, MOXHO
peanu3oBaTh, nojaBasl Ha OTKJIOHSIOULYIO CHCTEMY ﬂpHeMHOﬁ prﬁKH
BBICOKOYACTOTHLIE CHHYCOHJAJIbHEIE HampsixkeHust ¢ 5 BP. PasjeinbHas
PEryJIMpOBKAa aMIUIUTYAB 5THX HaNpsKeHHH Ha BepPTHKAJIbHOH i
FOPH30HTAJIBHOH OTKJIOHSIIOUMX CHCTeMaX TPYOKH TO3BOJSET H3Me:
HATb YrOJl HaKJIOHAa TpPSAMOJHHEHHOH amepTyphl H, CJe10BaTe/bHo,
BHIIEJIATh NpsIMble JIMHUM JI060H HYXHOH OpHEHTAIHH.

Puc. 2.

DOTOCHHMOK TPEKOB GblJ TMOJydeH C Ny3LIPbKOBOH KaMepsl (pHC
2, a). d10 u306paxeHHe 06paGaThIBaJOCh HA TEIEBU3SHOHHOH CHCTeMe
IMTocjle mpocTpaHCTBEHHOH (HJBTPAlNK TaKXKe MPOH3BOAHIOCH (oTO
rpapupoBanue (puc. 2, 6 —2). CpaBHenue H300paxKeHHsl, NPeNbAB:
JIIeMOro Ha BXOfie TeJIeBU3HOHHOH CcHcTeMHl (pHC. 2, a), ¢ H30Gpa:
>KeHHsIMH, (OPMHDYIOIIUMHCA Ha 3KpaHe BY (puc. 2, 6 —e) noseo
JISIeT CHeNaTh CeNyIOHH BBIBOA: TeJE€BH3HOHHBIA NPOCTPaHCTBEHHHII
¢uAbTP ¢ BecoBOi (yHKUHeH (4) MOXKeT HMCMo/1b30BAaTbCs AJIS Bbije:
JIeHHsl MOJIe3HOTO CHrHaJla W3 IyMa, OmpeleJeHHs NpPHUHALJIEKHOCTH
OTHe/bHEIX 3€epeH OAHOMYy TpeKy M OpHeHTaluH TpeKOoB. JlaHHaj
cHCTeMa TNO3BOJISET TaKXKe H3MepSITb YIJBl MeXIy TpPeKaMH H Kpi
BH3HY TPEKOB.

ITo ananoruu c BeCOBOH ¢yHKIUHEH JeTeKTOpa OPHEHTHPOBAHHHII
NpsIMBIX BECOBYIO (pyHKIMIO NPOCTPAHCTBEHHOro (HAbTpa, BEIAEJAN:
Iero yrJjel, MOXHO NPEICTaBHTb B BHAE CYMMH IByX d-QyHKUHH,
3aJlaHHBHIX Ha CTOpPOHAX yIJja ONMHAKOBOH AJHHHI a:

Qi (x —x0, 9 — Yo) = B [(x —Xp) sina; + (y — yo)cos a;] X
X {1 [(x—xo)cos a; —(y — y,) sin a, +—‘21 \— 1 {(x — X,) COS @y —
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—(y — y,) sin a,—%]}-}—ﬁ[(x—xo)sin a3 + (y — y) COs ay) X |
X {1 [(x——xo)cos az—(yfyo) sina, + %]—— 1 [(x—xo)cos ay —

© —(y—yo)sina, — %]}, (5)

rie a;, @, OMpENessIOT OPHEeHTAllHI0 CTOPOH yI/a MO OTHOLIEHHIO K
ocH abcumcc.

AnepTypy sy4a, COOTBETCTBYIOIIYIO NaH- =
HOH BeCOBOH (YHKLHH, MOXHO CHHTe3MPO-
BaTh W3 BBICOKOYACTOTHBIX CHHYCOMAAJbHBIX
HampsikeHuH. Jlnsg STOrO HEOOGXOAHMO pas3-
1eMUTh CHHYCOMJAJNBHBIH CHTHaJA Ha MOoJO-
KUTEBHYIO H OTpHIIaTeNbHYIO COCTaBJSAIO-
IHe ¥ KaXkIylo W3 HHX HCNOJb30BaTh MJfA
hopMHpOBaHHSA HpHMOJlHHeﬁFOﬁ KOMMOHEH- 7
Thl anepTyphbl OMNpeneJeHHOH OpHeHTalHH
3.

a

Pa6ory Te/eBH3HOHHOH CHCTEMHl B pe-
KHMe BBIJENeHUS YIVIOB MOXXHO IPOHJLIIIO-
cTpupoBaTh (OTOCHHMKaMH: Ha pHC. 3, a .-
NMOKa3aHO BXOQHOe H300pakeHHe, a Ha pHC.
3, 6 —uso6Gpaxenne, Qopmupywolleecs Ha
skpaHe BY.

BecoByio ¢yHKIHIO NPOCTPAHCTBEHHOTO Puc. 3.
tHAbTpa, BHIAEAIOLErO JHHHH OINpeaeseH-

HOH KPHBH3HBI, MOXKHO 3aIlHCaTb B BHE 8-QyHKIHH, €OCpenoTOYEeHHOM
Ha OKp y»KHOCTH pazuycom a [3]:

Qx—x0, y—yo) =3[V r—x + ( — —al]. ()

Iannas BecoBas (yHKUHs, yMHOXEHHAsh Ha BO3MyIIEHHe, Mpeds-
pasyeT KaX1yl0 TOYKYy MNOCJEIHEro B OKDYXHOCTb TaKOrO e paiu-
yca. Ecnu oH paBeH pannyCy KpHBH3HBI BO3MYIIEHHS, TO B LIEHTpe
KPUBH3HBl BCe OKPYXKHOCTH IlepeceKyTcs, o6pa3ysl MHTerpajbHbIi
curHan GosiblIOf BeNHUHHBL [3].

Aneprypy Jyya npHeMHOH TPyOKH, COOTBETCTBYIONIYIO BECOBOIT
byHKUMH JeTeKTopa KpHBH3HHI (6), MOXHO CHHTE3HpOBaTh, MOAABas
¢ FBP Ha ropH3OHTaJlbHYIO H BEPTHKAIbHYIO OTKJOHSIONHE CHCTEMBI
TpyOKH HanpskeHHsl ONMHAKOBOH aMIIHTYIABI M YacTOThl, HO CIBH-
HyTble MO (pase OTHOCHTENbHO Apyr zapyra Ha 90°. B pesysbrare
CIOXKEHHSI TAKHX B3aMMHO-TIEPNMEHAUKYJSAPHBIX KoJeGaHuil co3paercs
kpyroBas aneprypa. Ee pamumyc 3aBUCHT OT aMmIUTyIbl CHTHAJOB,
nopaBaemblx ¢ bBP.

Pa6ory TeNeBM3HOHHOH CHCTEMBl B peXHUME BBIIEJCHHS JHHHH
Onpe/e/IeHHOH KPHBH3HBI TaKXKe H/UIIOCTPHPyIOT GOTOCHUMKH (pHc. 4).
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OGpa6oTKe MOABEpPraoCh H30GpaKeHHE B BHIE OKPYXKHOCTe PasHoro
paauyca Ha ¢oue nomex (puc. 4, a). Ha dorocHHMKaX, MOJyyeHHHX

- c 3kpana BY (puc. 4, 6, 6), BulH
JIMIlIb TOYKH, COOTBETCTBYIOIIHE UEHTP
BblIe/IsieMBIX OKpyxHOCTeH. Papuyc Bb:
HesisieMOH OKpYXHOCTH paBeH pajHyly
KpPYyroBOil amepTyphl, CKaHHpyloLe# o
6paxeHue.

Ilns BbifeseHUs U3 H30GpakeHud g
ryp, O6pasyeMbiX JHHHAMH pa3JHuKol
KPHBH3HBI, HEOGXOIMMO CKaHHPOBATD M3l
GpaxKeHue amepTypHOH, HMerolel Kokpi
rypanuio_ BbifensiemMoii ¢urypel. Anep
Typhbl CJOXHOH (HOPMBI MOT'YT GBITb Cht:
TE3UPOBAHBI M3 CHHYCOMNANBHBIX CHIHE
qoB [17].

TenesusnoHHbIE CHCTEMBI, B KOTOpH!
NpOCTpaHCTBeHHas (UIbTpamus OCYIeCT
BJsieTCsl Ha SKpaHe mnpHemHOH TPYOK,
MOTYT HCMOJb30BaThCs 17151  BBLIGOPOYHON
MHIMKALHH BH3yaJbHOH HHpopMaLHH (3]
IlpuMeHeHHe TakKHX CHCTeM HWHIHKaLHI
- obJieryut ycsIoBHA HaGJIIONEHHA W MOBb
Pue. 4. cuT 3¢deKTHBHOCTb pabGoOTHl oOnepaTop
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