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A B S T R A C T A R T I C L E   I N F O 
This paper presents a high resolution measurement set-up developed for 
calibrating precise line scales with measurement uncertainty of less than 0.1 
µm over a total length of 500 mm. The system integrates a numerically 
controlled multi-axis stage, a laser interferometer, and a vision system for 
detecting line position. The measurement and the analysis processes are 
completely automated in order to minimize manual labour during the 
calibration process, but also increase the calibration accuracy. Increasing 
calibration accuracy leads up to better quality of industrial measurements 
which is required by modern precision industry. When designing this set-up, 
special attention was paid to the alignment of the measurement object in the 
measurement direction, considering the focus of the camera. The aim of this 
alignment was to reduce Abbe errors in 2 axes to negligible level. In addition, 
all uncertainty contributions have been determined and evaluated by 
performing extended experiments in specific measurement conditions. These 
contributions are presented in the uncertainty budget. The metrological 
capabilities of the presented measurement set-up were verified by some 
practical test measurements. Selected results of these measurements are 
presented in the article. This set-up will primarily improve a standard base 
for calibration of optical measuring devices. The use of the optical standards 
in the industry is constantly growing. Indirect users of the results of this 
research will be all manufacturers of precise products such as automotive and 
other industries. 
© 2017 PEI, University of Maribor. All rights reserved. 
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P O V Z E T E K P O D A T K I   O   Č L A N K U 
V članku je opisan merilni sistem visoke ločljivosti, ki smo ga razvili za umer-
janje preciznih črtnih meril z merilno negotovostjo pod 0,1 µm na dolžini 500 
mm. Sistem je sestavljen iz numerično vodenega večosnega merilnega stroja, 
laserskega interferometra in optičnega sistema za razpoznavanje pozicije 
črtice. Procesa merjenja in analize podatkov sta popolnoma avtomatizirana. Z 
avtomatizacijo smo minimizirali ročno delo med procesom umerjanja in 
povečali zanesljivost umerjanja. Povečana zanesljivost umerjanja omogoča 
višjo kakovost industrijskih meritev, ki je v skladu z zahtevami moderne pre-
cizne proizvodnje. Med snovanjem tega merilnega sistema smo posvetili 
posebno pozornost poravnavi objekta umerjanja z osjo merjenja ob upošte-
vanju fokusne razdalje merilnega mikroskopa s kamero. Cilj te poravnave je 
bilo zmanjšanje Abbejevega pogreška v dveh oseh na zanemarljivo raven. 
Poleg tega smo tudi ovrednotili vse prispevke k merilni negotovosti na osnovi 
obširnih eksperimentalnih meritev v specifičnih merilnih pogojih. Ti prispevki 
so prikazani v obliki preglednice, ki poleg prispevkov vključuje še izračunano 
standardno negotovost meritve. Meroslovne zmogljivosti predstavljenega 
merilnega sistema so bile potrjene s praktičnimi meritvami. Izbrani rezultati 
teh meritev so prikazani v članku. Ta merilni sistem bo predvsem izboljšal 
etalonsko bazo za umerjanje optičnih merilnih naprav. Ker je uporaba optič-
nih etalonov v industriji v nenehnem porastu, bodo posredni uporabniki 
rezultatov te raziskave številni proizvajalci preciznih proizvodov v avtomobil-
ski in drugih vejah industrije. 
© 2017 PEI, University of Maribor. All rights reserved. 
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