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2. Diplomovy projekt - Rozpoznavanie pisma v automatizacii, Be. Kamil Knaze, 2010

3. Diplomovy projekt - Automatizovany systém uréeny na identifikaciu pneumatik, Bc. Zoltan
Lelkes, 2010

4. Bakalarska praca - SMISS - Scalable Multifunctional Indoor Scanning System, Tomas
Kovacovsky, supervisor Mgr. Jan Zizka, 2010



5. €lanok 2010 - Ziskavanie dat pre vizualnu kontrolu behariovej dasti pneumatiky, Michal
Kolarovi€, Jan Zizka, Tomas Kovacovsky, Zuzana Haladova

Uplatnenie vysledkov projektu

Vysledky projektu budu primarne uplatnené v gumarenskom priemysle pri detekcii a
vyhodnoteni optickych chyb vzniknutych vo vyrobnom procese pneumatik, pri kontrole kvality
pisma na pneumatikach, farebnych kédoch na behini pneumatiky, kontroly znaéenia kvality
na pneumatike a kontroly kvality dezénu pnuematiky.

Sekundarnym uplatnenim vysledku projektu je skener SMISS. Uplatnenie skenera SMISS jev
automobilovom priemysle - napr. detekcia chyb na vnutornom &alGineni automobilov, ale ajv
zabavnom priemysle pri 3D rekonstrukcii predmetov a osédb.

CHARAKTERISTIKA VYSLEDKOV

Suahrn vysledkov rieSenia projektu a naplnenia ciefov projektu v slovenskom jazyku
(max. 20 riadkov)

Primarnym ciefom projektu bol navrh automatického systému kontroly kvality pneumatik (
vonkajsej aj vnutornej Casti pneumatiky ), vyuzivajuci kombinaciu triangulaéno-optického
skenovania. Vysledkom projektu je prototyp zariadenia na automatickti vizualnu kontrolu
behlnovej Casti pneumatiky a boénice. Prototyp obsahuje mechanick( éast, elektrick( &ast,
riadenie a skenovacie zariadenie - kombinaciu senzora LLT a linearnej kamery pre behtnovt
cast pneumatiky a LLT senzory pre bo¢nicovui East pneumatiky. Na skenovanie boé&nic
pneumatiky bol zostrojeny prototyp skenera SMISS - kombinacia dataprojektoru a kamery,
ktory snima pneumatiku v stacionérnom stave. Vo faze otestovaného konceptu pripraveného
na vyrobu prototypu je zariadenie na automaticku kontrolu vnitornej éasti pneumatiky -
bocnicovej Casti a behuiovej ¢asti pneumatiky. K prototypu zariadenia bola vyvinuta
vizualizacia v prostredi Microsoft Studio, ktora slizi ako zéklad pre vsetky ostatné asti stroja.
Vizualizacia obsahuje riadenie procesu v manualnom maéde, alarmy, recepty, rozhranie pre
kamery, LLT senzory a rozhranie pre zadavanie chyb. Vizualizacia je napojena na riadiaci
systém Beckhoff ( Soft PLC) alebo riadiaci systém Siemens (Soft PLC), zabezpedujlce
riadenie v automatickom méde. Kazda stanica je napojena na server s GloZiskom surovych
dat a centrélne zadavanie chyb. Vdaka vysledku vyskumu z roku 2009 bolo zostavené dalsie
zariadenie na Citanie pisma na pneumatike pomocou linearnej kamery a $pecialne
nastaveneho osvetlenia na beZiacom dopravniku. Vysledkom vyskumu je aj aplikacia na
snimanie a automatické vyhodnotenie znacenia kvality na boénici pneumatiky. Skener SMISS
ma univerzalne pouZzitie, ktorého uplatnenie presahuje gumarensky priemysel a bude
zakladom viacerych aplikacii na 3D rekonstrukciu a meranie.

Sthrn vysledkov rie§enia projektu a naplnenia ciefov projektu v anglickom jazyku
(max. 20 riadkov)

The primary goal of the project was to design an automatic tire quality grading system (inner
and outer part of the tire), using a combination of triangulation-optical scanning. The result of
this project is a prototype of an automatic visual inspection of the tire tread and sidewall. The
prototype contains the mechanical parts, electrical parts, machine control and scanning
apparatus - a combination of LLT sensor and line scan camera for the tire tread and LLT
sensors for the sidewall. To capture the tire sidewall, we developed a prototype of 3D scanner
SMISS - a combination of projector and camera, which captures the tire in steady state.
Currently, the concept prototype for automatic control of the inside of the tire (sidewall of the
tire and the tread) is in a test phase and ready-to-production. Visualization for the prototype
device was developed in Microsoft Visual Studio, which serves as the basis for all other parts
of the machine. Visualization includes process control in manual mode, alarms, recipes,
interface for cameras and LLT sensors and user interface for defects definition. Visualization
is connected to Beckhoff control system (Soft PLC) or Siemens control system (Soft PLC),
providing control in automatic mode. Each station is connected to the server with a repository
of raw data and central defects database. Thanks to research results from 2009 we built a
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device for optical character recognition on the tire using linear cameras and special lighting on
a running conveyor. The results of research are the sensing application and application for
automatic evaluation of the quality of marking on the tire sidewall. 3D scanner SMISS has
widespread applications, going beyond the rubber industry, and will be a basis for many
applications of 3D reconstruction and measurement.
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