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Presentation Agenda 

• Company Introduction 
• Vision system for resistor  
• Modern Car Headlamps 
• Low-Beam LED positioning 
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• Core business: Electrical Engineering 

ELCOM Fact Sheet 

• Founded in 1990  
• Based in the Czech Republic 
• 150 employees 
• Annual revenue: €10 – €15 million 
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ELCOM Products & Services 

Standard Solutions and Products 
• Functional Testers 
• Power Quality Analyzers 
• Lean Assembly Lines 
• Electrical Drives 
• Special Power Supplies 
• Compensators and Conditioners 

 

Custom Solutions 
• Laboratory Automation 
• Test & Measurement Software Development 
• Instrument Drivers Development 
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ELCOM Divisions 

• Applied Electronics 
• Drivers and Motors 
• Realization and Design 
• Virtual Instrumentation 
• Manufacturing 
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Division of Virtual Instrumentation 
• Started in October 1997 
• Spin-off design and development group from 

the  local university (VSB – Technical University of 
Ostrava, Dept. of Electrical Measurements) 
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Target Industries 
• Power Generation and Distribution 
• Test and Measurement 
• Automotive Industry 
• Discrete Manufacturing 
• Chemical Industry  
• Electronics Manufacturing 
• Biomedical Engineering 
• Water Supply 
• Pharmaceutical Industry 
• Food Processing Industry 
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Target Locations 
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Power Quality 
Automotive 
Instrumentation SW 
Chemical Industry 
Electrical Industry 
Food Industry 
Water Processing 
Electronics Industry 
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Kamerový systém na kontrolu 
rozměrů a detekci vad rezistorů  

• Kontrola rozměrů různých typů vyráběných dílů 
• Kontrola vad (v šesti pohledech) 
• Součást automatické testovací linky 
• Takt zařízení 7s  
• Aplikace kamerového systému  v NI LabView 
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Kontrola vad dílů 
 

• Tří typy nasvícení (difuzní, polazirované) 
• Kontrola 8 typů vad na 7 typech rezistoru 
• Kontrola všech ploch dílů 
• Až 18(6x3) snímků pro jednu součást 
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Součást v jednotlivých pohledech  
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Kontrola rozměrů 
• Přesné měření rozměrů pro jednotlivé typy výrobku (rozlišení 20um) 
• Telecentrický objektiv a světlo 
• Kontrola součásti ve dvou pohledech 
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SW Aplikace 
• NI LabView 
• Modulární konfigurovatelná aplikace 
• Možnost uživatele doplnit nové typy výrobku a doplnit 

kamerové kontroly 
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Měření rozměrů - konfigurace 
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Měření rozměrů – konfigurace 
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Kontrola vad – definice ROI  
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Vady – typy nasvícení 
• Ukázka různých typů nasvícení pro jeden pohled na součást 
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Vady - praskliny 
• Nastavení kontroly jedné z vad pro jeden pohled 
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Vady - praskliny 
• Nastavení kontroly jedné z vad pro jeden pohled - parametry 



E0053498 © ELCOM, a.s. 

Vady - praskliny 
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Vady – vyštípnutá keramika 
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Vady – cín na keramice 
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Zařízení na kontrolu vaček 
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Zařízení na kontrolu vaček 

• Plně automatické zařízení 
• Takt 2,4s 
• Provoz 24/7 
• 25-30tis ks denně 
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Modern Car Headlamp 
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Modern Car Headlamp 
Light sources 
• Halogens, Xenons, LEDs 
Light types 
• High beam / Low beam 
• Fog light 
• Corner light 
• Daylight running light 
• Parking light 
• Ambient/design light 
Specialties 
• Advanced Front-lighting System (AFS) 
• Communications: LIN, CAN, RS-232 
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What There Is To Test/Adjust? 
• LED positioning 
• Static current of light source 
• Burn-in test of Xenons 
• Current through high-beam shutter solenoids  
• Light intensity/homogenity 
• Light cone shape direction 
• Low-beam border shape, gradient and color 
• Cover glass coatings 
• Communication interfaces 
• Parts presence on the light body 
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High/Low Beam LED Positioning 

Size of the PCB carrying the LEDs is 
approx. 10 x 10 mm 
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High/Low Beam LED Positioning 

• For low beam and high beam LEDs 
position is critical 

• Incorrect position can result in tilted 
light cone axis and distorted cone 
shape, which can not be corrected as 
LEDs are glued to heatsink 

• Positioning accuracy in order of 0,09 
mm. 
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High/Low Beam LED Positioning 
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High/Low Beam LED Positioning 

• Positioning and gluing is done using 
camera guided robot 

• Robot is Mitsubishi Melfa 
• Camera is Basler 8MP black&white 

camera 
• Multiple cameras may be necessary to 

obtain high resolution image of the LED 
light emitting surfaces as well as entire 
heatsink 
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High/Low Beam LED Positioning 

Defocused is 
vacuum pick and 
place tool for LED 

placement 
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High/Low Beam LED Positioning 
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High/Low Beam LED Positioning 
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LED Low Beam Adjustment 
 and Testing 

Kink Point Border Angle 

Border Color Border Gradient 

Dark Area Light Intensity 

Bright Area Light Intensity 
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LED Low Beam Adjustment 
 and Testing 

Correctly tuned 
(blue and yellow beams cross at 25 m) 
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LED Low Beam Adjustment 
 and Testing - Color 

Adjustment 

Good Color 
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LED Low Beam Adjustment 
 and Testing - Saturation 

Adjustment 

Low Color 
Saturation is Good 

Blue 
extreme 

Yellow 
extreme 
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LED Low Beam Adjustment 
 and Testing – Challenges 

• Color reproduction by camera is critical: 
– 3CCD camera shall be used 
– objective lens must have very good color 

rendering, specifically in blue/violet wavelength 
region 

• Design focus distance of the low beam light 
is 25 meters. The test machine can not be 
this long. 
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LED Low Beam Adjustment 
 and Testing – Optics 

• Focus distance is 
shortened by large 
custom made 
achromatic lens 

• The resulting 
focus distance is 
in the range of 
1..2 meters 
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LED Low Beam Adjustment 
 and Testing – Optical Path 



E0053498 © ELCOM, a.s. 



E0053498 © ELCOM, a.s. 

LED Low Beam Adjustment 
 and Testing – Optical Path 

Projection Screen 

Low-Beam Module 

Focus Distance 
Shortening Optics 

Mirror 
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LED Low Beam Adjustment 
 and Testing – Machine Examples 

Standalone In-line 



E0053498 



E0053498 

Děkuji za pozornost! 
 
 www.elcom.cz/dvi  
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http://www.elcom.cz/
http://www.elcom.cz/dvi
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