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Surface inspection on the example of electrochromatic interior vehicle mirrors

by means of industrial image processing

Surface inspection of shining, polished or reflecting surfaces puts high demands on the lighting

equipment used.

Realisability has been shown on the example of a station for the automated production of interior motor

vehicle mirrors.

The product:

Electrochromatic mirrors consist of 2 glass layers (the rear is designed as reflecting mirror), which are

filled with a fluid whose transmission (permeability of light) can be regulated by applying a voltage. One

is thus able to realise self-dimming mirrors.

The task:

After the placing of the already glued mirrors the following operations have to be performed:

e Washing

e Laser engraving of serial number (to provide complete component traceability)

e Inspection of the mirrors for surface defects (Image processing station 1)

e Installation of the clips (electrically conductive bands for electrical contact)

e Checking of the dimming and brightening operation (Image processing station 2)

e Fastening of the clips (gluing, UV Ccuring)
e Applying absorber pads

e Packing/palletising
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Plant data:

e 16 different mirror geometries with different glass thicknesses/types, clip band sizes and band

lengths

e 2.5 million units / year in 3-shift operation -> Cycle time 7 seconds, automatic inline type change-

over
e Surface inspection and measuring by means of camera technology
e Quality documentation via a central operation centre

Image processing station 1:
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Consisting of 2 line cameras (2048 pixels, 20kHz line frequency, smallest detectable defect size 50um x
50um)

Camera 1:
Specially developed bright field lighting to check for
e Scratches
e Inclusions
e Tightness of the adhesive bead and the closure

e Broken out glass
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In addition, the position of the mirror on the transport slide is measured with camera 1 (accuracy <

100um), this position is used by the robots for the automated installation of the clips.

Camera 2:

Specially developed dark field lighting for detecting minute surface scratches

Image processing station 2:
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2 surface camera systems are used here which check the dimming and brightening process (resolution

50um)

Camera 1:

Reflected light lighting
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Inspection of degree of reflection and even dimming in several sequences (defects only visible during

dimming for example).

Camera 2:
Reflected light lighting
Inspection of degree of reflection and even brightening in several sequences

Additional reflected light and through-light lighting for measuring correct installation of the clips.

a1

Measuring the adhesive points for activating a gluing robot (highly accurate non-linear calibration of the
camera system required because of oblique top view and non-ideal objective characteristics!)

Software:

Easy to operate HMI for all camera systems operable without operating instructions specified by end
customer - was achieved.
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Documentation of quality
Complete traceability of components is guaranteed.

Automated type selection and documentation of the quality via OPC connection to the host computer.
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