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OUIHKH TOYHOCTI OINITHYHOTO NPHCTPOK) AJIA KOHTPOJIHO
IMMOBEPXHI PE®JEKTOPA AHTEHH

Aocaimkyersess TodHICT MOAMGDIKOBAHOIO METOAY ONTHYHOT TPiaHryiauil aJs
KOHTPOIIO nioBepxHi pedrexkrTopa napadomunoi anrenu. Jano OuiHKH 10 BUMOT 10 TOHHOCTI
BMMIPKOBAHOTO 00Na/HAHHA TIpK peatizalii 3anpOMOHOBAHOTO BAPIaHTY METOMY ONTHYHOI
TPIaHTYAALIT 13 3MIHHOK BUMIPIOBANBbHOK 033010,

KnrowoBi ciaoBa. OnTudHa TPiaHTYIALISA, ONTHYHHA NPHCTPill, AUCTAHMIHHI
BHMIPIOBaHHS.

Tgor Zelinskyi , Mykhaylo Palamar, Myroslava Yavorska, Taras Horyn
THE ACCURACY ESTIMATION OF THE OPTICAL DEVICE FOR THE
ANTENNA SURFACE MEASUREMENT

The accuracy of the modified optical trniangulation method for the parabolic retlector
measurement is studied. The estimates to the requirements for the accuracy of the measured
equipment are given.

Keywords. Optical triangulation, optical device, remote measurement.

Aocainkeno TouHicTs MOAM(IKOBAHONO METOAY AMCTAHLIHHOIO BHMIPIOBAHHA
MPOCTOPOBHX KOOPAMHAT 3a AOMOMOTOK ONTHYHOI CHCTEMM, TIPECTABAEHOT Ha pHc. 10).
B OCHOBY 3aMpOTIOHOBAHONO METOAY NMOKAAACHO MNPUHLIMI ONTHYHOI TPIaHTynsLii

[1,3], (puc. 1 a).

Puc. 1. CxeMu BUMIPHOBAHb KOOPAUHAT NMOBEPXHI METOAOM ONTWYHOI TpiaHrynauii (a) Ta
METOAOM ONTHYHOI TPIAHTYIALIT 13 3MIHHOK BUMIPIOBANBHOW Dazomn (D).

Ha moxubkn o0uHCICHHA KOOPAHHAT BiIAaleHMX MO3HLIH BIIHBAIOTH IOXHOKH
BMCTaBNIEHHS O€3N0CEPEIHBO BUMIPIOBAHNX NMapaMeTpiB. Y BHMAAKY Ha pucto la) — kyTis
, B, ocxinbkn poboul hopmynn nepepaxyHKy KOOPAMHAT MAtOTh HACTYITHHI BHUIJIS!
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3 BpaxyBanusm criesignowens (1)1 (2) 132 ymoen wo A@=AE moxna nokasary,
IO 3arajbHE BIAXMJIEHHS BiZl BUMIPSHOI MO3HINT, CNpUYHHEHE TOXUOKaMU OOJaaHAHHS,
CTAaHOBUTHUME!

2 2 R+ 1L 3
A=A [ =— Ao ()
sin“ (@ — @)
e A, Af - rpaHHYHO HOMYCTHMI TNOXHOKH €KCICPHUMEHTANIBHOTO OONMATHAHHA V

dikcyBaHHi kyTtis (0, (.

Tobro BumMora norpumanHs aonycrumol noxuUOKM y BH3HAYEHH! NPOCTOPOBOIO
NOJOWKEHHA TO4KM B Mewax ~ I 0.3 mm nepenbauac moxumBicTe peecrpauii KyTOBHX
MEepPEeMILIIEHb HA BUMIPHOBATBHOMY 00JIa/IHAHHI 3 TOUHICTH)

sin’*(0 — )

4

Ao <0.0003 (rad),

0.0003
a 32 OUIHKOW 3BepXy, Hanpuknan, st R—300xuu, L.—700 v, Aw < R—(md) =1.03"

SIKUIO 3K BUMOTH JI0 TOUHOCTI BUMIPHOBaHb 3HUKEHI 10 ~ £0.5 MM |, MOXHUOKH BUCTABIEHHSA
KyTiB &), § He IOBHHHI NepeBuimyBaTH 1.727"
OTxe, 3TIIHO 3 MPOBEIEHMMH OLIHKAaMH, peai3aiis MeTOAY ONTHYHOI TPlaHrysii

34 CXEMOK Ha pHC. la) NNt KOHTPOMKO TOBEPXHI J3€pKaNia aHTeHH noTpedye 3aCTOCYBAHHSA
BHCOKOTOYHOTO Ta OUSBHIHO JOPOroro 3a codiBapTICTHO 00IaIHAHHS .

B 3amponoHOBaHOMY BapiaHTI METOOY ONTHYHOI TpiaHrymsuii [2], eumipOBanbHa
CXeMa AKOro MokasaHa Ha puc, 10), 3HaueHHA KyTiB (0, § YTPUMYIOTBCS MOCTIHHUMH M Hac
BHMIPIOBaHb, a pikCyBaHHA MyukiB F; Ta W, Ha BuMiproBaHiii MO3HLII, HANPHKIAK B TOYLI
K, mocararoTe mUIAXOM TNOBOPOTY BHMIpIOBaNBHOI OasH AF Ha KyT £ Ta 3MiHH
BUMIPIOBaibHOT Da3u Ha Bennuuny AL,

Koopausaru TO4OK NOBEPXHI B CUCTEM] KOOPAMHAT [PHIALY B TAKOMY BUIAJKY
3HAXOMHMMO 34 CTIiBBi qHOIIEHH MH (4), (5):
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a noxuOky B 00uMCcIeHH] koopauHaT Ay, Ay - 3a crisBiaHomeHHAMH (0), (7):
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A =Jaf +mf =2 A (7)

sin’(6 — o)

TTpuiiMarouu 10 yBard 1HCTaNbOBAHI Y AOCAIKYBAHOMY MPUCTPOI 3HAYEHHS
R=300nmm, 1.=700 ym, @=122rad, =157 rad, , cuisBignowenus (6) 1 (7) moxuemo
MPeaCTaBUTH Y BUMIAL;

x=0.3c0sQ2-2.75(1+ AL)sin Q

y=0.3sin Q+2.75(1+AL)cosQ
3Bincu

A< (2.755in Q)A | +C(AL)sin(Q+O)AQ

AV < (2. 75cosQA, +C(AL)cos(Q+O)AQ
0.3
2.75(1+AL)’

C(ALy=~[7.49+5.54AL + Al ® = gtan

TOOTO BIAXMUIIEHHS BUMIPIOBAHOT NO3ULIT BII PE3YILTATY BUMIPIOBAHHS HE NEPEBHLLYBATHME

A <A +|A] = 7.564°, +C(ALY AQP +5.5C(AL)cos@A , AQ

Ar] < 75687, + C(ALY AQY +1513(1+ AL)A  AQ ®)

Orxe,kwo pgonycruma noxudka BU3HAYEHHS KOOPAWHAT TOUKH CTaHOBUTL £0.3 MM,

TO TPAHIYHO JOMYCTHMI MOMMIKH dikcyBaHHs nosxueH 6asn A, i kyra mosopory AQ)
MOBUHHI 320BLILHATH HEPIBHICTD

J7.56A, + C(ALY AP +15.13(1+ AL)A ,AQ < 0.0003 ©)

Criz 3ayBaskuTH, 10, HA BiAMiHY BiZ (5), Y HAIIOMY BHIIAAKY MOXHOKA B poOOUOMY
1ianazoHi 3MIHK BUMIDIOBAHUX BENHYUH €, A/, IPAKTHYHO He 3aJIeKHTb Bid iX 3HAYEHD.
Ocxinbkn 06aacth 3Mink AL, 3HaxoauThes B Mekax KibKOX MimiMETPIB, 110 CTAHOBUTH
TUCAYH] YACTKM B 3araNbHOi JOBKUHMU 0a3u, AN HaOMMKEHOI OUIHKK nependauyBaHHX
Bi IXMJICHB MOYKEMO BUKOPHCTOBYBATH CIIi BBITHOLICHHS

V7 56A%, +2.74A +15.13A , AQ < 0.0003 (10)

Ha puc.2 npueegeno 3anexuicTs NOXHOKH BUMIPIOBAHHS Bl TOYHOCTI BH3HAYEHHA
mniiinoro (0.05mm — 0.12mm) T2 kyrosoro (177 - 97 )nepemiwenus Oazu. 3aWTPUXOBAHO

obmacte 3mimn ACY i AM‘ , U sIKOI MOXMOKA BUMIPHOBAHHS HE mepepuinye 0.3Mm. ko
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JOMYCTHMA MOXUOKA BU3HAYEHHS KOOpAMHAT ~ £0.5 MM, BMMOTH 10 MOXUOOK BHU3HAYEHHS

JOBKWUHHU 0a3u 3MEHIIYIOTBCA 1 CKIaar0Th ~ 0.2 MM, a BUMOTH 10 KyTa MOBOpoTY ~ 7"
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Puc. 2. 3anexHicts moXubKH BUMIPIOBAHHS BiJ TOYHOCTI (PIKCYBaHHS JIIHIHHUX 1 KyTOBHX
nepemiLeHb,

Ak OGaummo, TOYHICHI OLIHKH 000X BapiaHTIB BHUMIPHOBAHHS MOKA3yKThb, IO
3aMpONMOHOBAHHME  METOA ONTHYHOI TpiaHrymsauii i3 3MiHHOK 0a30rw  TO3BOJSE
BHKOPUCTOBYBATH 00JIAJHAHHS 13 MEHIIUMH BUMOIAMH 10 TOYHOCTI (PiKCYBaHHS KYTOBMX
nepemiwens. [IpudomMy nosjoBuHa onepauiil BUMIpPIOBAHHS KYTOBUX [e€peMiLieHb 3aMiHeHa
BUMIPHOBAHHAMH 3MIHH JOBXKUHU 0a3M, a KOHTPOJIb JIHIHHOIO MEPEeMILIEHHS 3 TOUHICTHO ~
(0,1 —0,2) MM TEXHIYHO HECKJIAJHUIA,
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