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1. BoocKoHaleHHS TeJeBi3iiHOI BUMIPIOBAJIbHOI CUCTEMU [1J151 BU3HAYEHHS T€OMETPUYHUX PO3MIPIB TOMOJIOTIYHUX

€JIEMEHTIB TUILy IIKaJI Ta CiTOK

2. Improvement of the television measuring system for determining geometrical dimensions of topological
elements such as scales and grids

Pedepar:

1. . Inceprauisi IpMCBIYE€HA BIOCKOHAJIEHHIO TEJIEBi3iMHOI BUMIPIOBAJIbHOI CUCTEMU [1JISI BU3HAYEHHS
reOMeTPUYHUX PO3MipiB TOIMOJIOTIYHUX €JIeMEHTIB TUITYy IIKaJI Ta CITOK. Y po60Ti po3p0o6sIeHO iHTerpaJbHUM MifXis
Ta BAOCKOHAJIEHO TEeJIEBi3iliHy BUMIpIOBaJIbHY CUCTEMY, 1110 [100y10BaHA Ha 6a3i OITUYHOIO MiKPOCKOILy Ta
TeJseBiziiiHOi Kamepu i3 [133-matpuriero. [IpoBeeHO aHasi3 YMHHUKIB, 1110 BIVIMBAIOTh HA TOXUOKY BUMIpIOBaHHS Ta
OOIPYHTOBAHO LIISIXU iX 3MEHIIEHHs. Po3po6yieHo Ta anpo60BaHo CIIOCi6 BUMIPIOBAaHHS F€OMETPUYHUX PO3MipiB
IIKaJI Ta CiTOK. 3allpONIOHOBAHO B SIKOCTi Mip [J1s1 KasliOpyBaHHS TeJleBi3ifiHOI BUMIpIOBaIbHOI CUCTEMU
3aCTOCOBYBATH MiKpOKaHaJIbHY IJIACTUHY Ta KOMIAKT-uCK. [IpoBeneHo Tepmorpadiyne pocuimkenHs [133-
MaTpuli Ta eJIEMEHTIB MIKpOCXeMHU TeJleBi3iitHoI Kamepu Novus 130BH i B4OCKOHaIEHO KOHCTPYKILIO CUCTEMOIO

OXOJIOI)KEHHS Kamepu. BusHaueHo 0co6IMBOCT] HayAMITyBaHHS rajgoreHHoi 1amnu JC Ta 3alIporIOHOBAaHO HOBE



IKepeJio OCBITJIEHHS, a CaM€ PiIKOKPUCTANIYHUI AYCIJIEN MIHIATIODHUX PO3MIpIiB, IIPU 3aCTOCYBaHHI KOO
POBLINPIOETHCS] pOOOYMI iana3oH Ha 35%, 30iblIyeThCs YyTAUBICTh Ha 30%, 3MEHIIYETbCS €JIEKTPOCIIOKUBAHHS 3
45,5 Bt 1o 5 B, 110 3a6e31e4nsio 3MeHIIeHHs B 9 pa3iB y IOPiBHSHHI 3 rajIoOr€HHOIO JIaMIIOI0. 3aCTOCYBaHHS
PiIKOKPUCTAJIIYHOTO IUCILIEIO B IKOCTI JIKepesia OCBITIIE€HHS 03BOJIsI€ 3MeHIINTY rabaputHi po3mipu TBC Big 410
x 520 mm2 110 26 x 520 MM2 B II0IMHI Ta Bary 3 2,5 Kr 10 2 Kr (6e3 ypaxyBaHnHsi [1K i onTuuHoi 1aBu), 10 pobuTh
cHCTeMY OisIbIIl KOMIIAKTHOIO Ta MOGiIbHO0. OTPUMAHO pe3yJbTaT BUMIPIOBAaHHS TOIIOJIOTIYHUX €JIEMEHTIB IIKaJl Ta
CiTOK TeJIeBi3iliHOI0 BUMipIOBaJILHOIO cucTeMOI0 po3mMipom 10 + 0,5 MKM, a IIpu 3acTocyBaHHi Dyp'e-niepeTBOPEHHs
-10 + 0,06 MKM.

2. The thesis is devoted to improvement of television measuring system for determining geometrical dimensions of
topological elements such as scales and grids. The integrated approach to construction of television measuring
system that is based on optical microscope and TV camera with CCD was developed in the thesis. Analysis of
factors affecting the accuracy of measurement were conducted and ways to reduce this factors were
substantiated. Way of measuring geometrical dimensions of scales and grids were developed and tested. The new
objects that can be used as measures for calibrating television measuring system was proposed. Thermographic
study of CCD chip and elements of television camera Novus 130VH was conducted. Construction was improved
with cooling chamber. Halogen lamp features settings were defined. New light source was proposed, namely
miniature LCD screen, the application of which extends the operating range by 35%, increased sensitivity by 30%,
reduced power consumption by 9 times (45,5 W to 5 W) compared to a halogen lamp. Use of the LCD as the light
source can reduce the overall dimensions of system from 410 x 520 mm2 to 260 x 520 mm?2 in the plane (top view)
and weight from 2.5 kg to 2 kg (excluding the PC and the optical bench), making the system compact and mobile.
The results of experimental measurements of geometrical dimensions for topological elements such as scales and
grids by means of television measuring system with an accuracy of +0,5 micron in measuring the size of 10 microns
topological element.
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