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Patent: Opticky snimac velkosti a miesta posobenia vonkajsej sily

Prihlaska: 42-2019 Stav: v konani MPT:GO1L 1/00

Pévodca: K&acik Daniel, Tarjanyi Norbert, Turek Ivan
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Povodca: Kadik Daniel, Martinéek Ivan, Turek lvan
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Najvyznamnejsie publikacie (knihy, €élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uved’te aj publikacie prijaté do tlace

Kacik D., Tarjanyi N., MartinCek, I., Maciak J., Horak J., Maciakova A., Optical sensor based
on all-fiber interferometer for systems Weight in Motion, 13th International Conference
ELEKTRO 2020 (IEEE), 2020

N. Tarjanyi, Veveri¢ik M., Kacik D., Timko M. Kop&ansky P, Birefringence dispersion of
6CHBT liquid crystal determined in VIS-NIR spectral range, Applied Surface Science
APSUSC-D-20-02926R1, 2020 (v tlaci)

Tarjanyi N., Kacik D., Uhri¢ik M., Pal¢ek P., PMMA birefringence-based optical sensor of
load, Proc. of SPIE (Optical Sensing and Detection VI 2020, virtual, online, 6.-10. 4.2020)
Vol. 11354, 113542L 2020

Tarjanyi N., Kacik D., Group and phase birefringence dispersion of pure and doped lithium
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niobate crystals obtained by analysis of interference pattern observed behind a plane
polariscope, Optical Engineering 58 (3), 034101, 2019

Tarjanyi, N., Uhricik, M., Kacik, D., Palcek, P., High load-induced birefringence of PMMA
investigated in VIS/NIR spectral range, Advances in Electrical and Electronic Engineering
17(3), pp. 360-366, 2019

Martincek I., Kacik D., A PDMS microfiber Mach-Zehnder interferometer and determination
of nanometer displacements, Optical Fiber Technology 40, pp. 13-17, 2018

Tarjanyi, N., Kacik, D., Uhricik, M., Palcek, P., Investigation of birefringence of elastically
deformed poly(methyl methacrylate), 12th International Conference ELEKTRO 2018,
ELEKTRO Conference Proceedings pp. 1-5, 2018

Martincek I., Kacik D., Tarjanyi N., Schuster K., Determnation of sub-nanometer distance
from reflective surface by Fabry-Perot interferometer, Applied Surface Science 461, pp. 139
- 142, 2018

Kacik, D., Martincek, |., Tarjanyi, N., Polydimethylsiloxane Fabry-Perot interferometer and its
sensing application, Proceedings of SPIE - The International Society for Optical Engineering
10680,106801X, 2018

Kacik D., Martincek 1., Toluene optical fiber sensor based on air microcavity in PDMS,
Optical fiber technology 34, pp. 70-73, 2017

Kacik, D., Martincek, I., Optical structure with PDMS microfibre for displacement
measurement, PHOTOPTICS 2017 - Proceedings of the 5th International Conference on
Photonics, Optics and Laser Technology 2017-January, pp. 365-368

Uplatnenie vysledkov projektu

Realizaciou projektu doslo ku aplikacii vysledkov vyskumu a vyvoja do praxe. Projekt
generoval €innosti suvisiace s navrhom a vyvojom senzora, tvorbou prototypov a ich
testovanie v laboratornych a realnych podmienkach a implementaciou novych prvkov do
existujucej infrastruktury. Po dlhodobom testovani v realnych podmienkach a overeni ich
vlastnosti méze dojst ku zavedeniu do sériovej vyroby a ich nasadeniu v oblasti
inteligentnych dopravnych systémov, konkrétne do systémov vazenia/merania v pohybe u
spolurieSitelskej organizacie, rovnako v8ak aj do inych systémov merania hmotnosti v
doprave. Taktiez po€as vyskumu a vyvoja doslo ku rozSireniu vedomostnej bazy (€o vyplyva
z publikaénych vystupov). To malo dopad na skvalitnenie vyu€ovacieho procesu nakolko aj
Studenti mali moznost’ podielat sa na rieSeni realnych Ciastkovych problémov. Verime Ze, aj
rieSenie projektu malo vplyv na zatraktivnenie pohfadu Studentov na pracu v oblasti
vyskumu a vyvoja.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Ciefom projektu bola konstrukcia meracieho systému umoZziujuceho vazenie pohybujucich
sa vozidiel. Systém pozostava z optického senzora a softvérovych a hardvérovych Casti
umozfiujucich jeho prepojenie s existujucim zariadenim Weight-In-Motion (WiM). Fyzikalny
princip senzora je zaloZeny na zmene polarizaCného stavu Ziarenia prechadzajuceho
transparentnym prostredim (rézne druhy polymérov a skiel) po aplikovani externej sily
(hmotnosti) na toto prostredie. PoCas vySetrovania v laboratérnych podmienkach sa dosiahli
vysledky ukazujuce vlastnosti jednotlivych prostredi (tvoriace prevaznu Cast publikacii) a
urcili sa podmienky, za akych dané prostredie mdze byt pouzité na konstrukciu senzora
hmotnosti (patentova prihlaska). Navrh usporiadania a overenie vhodnosti daného
konstruk&ného prevedenia bol laboratdérne odskusany (patentova prihlaska a uzitkovy vzor).
Na zaklade toho doslo ku tvorbe prototypov a ich laboratérnym overeniam funk&nosti.
Sucasne doslo ku konstrukcii zariadenia integrujuce opticky zdroj a detektor, potrebného pre
napajanie optického senzora a naslednu detekciu zmien polarizaéného stavu optického
Ziarenia. Zjednoduseny model prototypu (z dovodu komplexnosti problematiky konstrukcie
prototypu) bol umiestneny na testovacie miesto spoluriesitela aj s naslednou
implementaciou do systému WiM, ktorym disponuje spolurieSitel, a podrobeny realnej
prevadzke. Ziskané Casové zavislosti signalu od ohybu (velkosti pésobiacej sily) boli
vyhodnotené pomocou nami vyvinutého algoritmu. Vysledky s opakovatelnostou lepSou ako
10 percent ziskané pomocou senzora boli doplnené dalSimi informaciami z inych
podsystémov WiM akymi su rychlost, ¢as prejazdu a fotografie vozidla.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The aim of the project was the construction of a measuring system enabling the weighing of
moving vehicles. The system consists of an optical sensor and software and hardware
components that allow it to be connected to an existing Weight-In-Motion (WiM) system. The
physical principle of the sensor is based on the change of the polarization state of light
passing through a transparent medium (various types of polymers and glasses) after the
application of an external force (mass) to this medium. During the investigation under
laboratory conditions, results were obtained showing the properties of individual
environments (forming part of publications) and the conditions under which the given
environment can be used for the construction of a weight sensor (patent application). The
design of the arrangement and verification of the suitability of the given design was tested in
the laboratory (patent application and utility model). Based on this, prototypes were created
and their functionality verified. At the same time, a device was constructed integrating the
optical source and detector, necessary for suply the optical sensor and detection of changes
in the polarization state of light. The simplified prototype model (due to the complexity of the
prototype design) was placed on the test site of the co-solver with implementation into the
WiM system, which has a co-solver, and subjected to real operation.The obtained time
dependences of the signal on bending (magnitude of the applied force) were evaluated
using an algorithm developed by us. Results with a repeatability of better than 10 percent
obtained with the sensor were supplemented by other information from WiM subsystems
such as speed, travel time and photographs of the vehicle.
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