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Automated Vibration Analysis of Automotive Research Mirrors

Category:
Automotive

Products Used:

LabVIEW™ Software

IMAQ™ 1408card

IMAQ™ Advanced Vision Todl kit

The Challenge: Efficiently measure the vibration o areaview mirror over arange of frequencies and
processthe resulting data to produce areport.

The Solution: We used National Instruments LabVIEW™ software and IMAQ™ software and
hardware to interfacewith the vibration table controll er, measure the vibration, and producethe necessary
reports.

Abstract

Britax neaded to measure the vibration d automotive reaview mirrors over a range of frequencies and
processthe resulting data to produce the necessary reports for quality control and reseach pupaoses. The
existing system was dow, had questionable acaracy and repedability, and was difficult to use.

In this g/stem, the refledion d an LED in the reaview mirror is ceptured via avideo camera & the
mirror vibrates. The LabVIEW™ based program communicaes with the wntrol software for the
vibration table, stepping it through a user seleded range of frequencies, coll eding data during ead test,
and running the gpropriate analysisonit.

Introduction

Britax neaded to measure the vibration d automotive reaview mirrors over a range of frequencies and
processthe resulting datato produce the necessary reports for quality control and reseach puposes. The
existing system was dow, had questionable acaracy and repeaability, and was difficult to use. The
replacement system nealed to be fast, acairate, and easy to use.

Existing System
The eisting system refleded a laser off a vibrating mirror and orto a target, capturing the image
displayed onthe target. This s/stem was difficult to cdibrate due to the low quality of the image on the
target. Therefledion d the laser bean creaed a poaly shaped e Data Collection

blob, reducing the acarracy of the system. Data was manually
imported into a spreadshed for processng, which was time
consuming. Repeaability from test to test was low; testing was
also aslow, multi-step process

New System

The new system has a screen with an LED in the canter, whaose
Image isrefleded in the rearview mirror. Therefledion d the :

LED in the mirror is captured in Figure 1. The LED credesa Figure 1 Video image of LED
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crisp round da with high contrast to the dark badground. The LabVIEW™ software based program
communicates with the mntrol software for the vibration table, stepping it through a user seleded range
of frequencies. In order to measure the anplitude of the vibration, IMAQ™ Vision agorithms are used
to threshold the image and measure the maximum dimension d the line traced by the LED, which is
converted to an angular displacement. Several measurements, at ead frequency, are averaged to
maximize repedability. Once the test is completed, the results are analyzed and recorded to disk. The
operator then hasthe option d printing the results in tabular or graphicd formats.

Design Challenges

The image being measured needed to have high contrast with crisp, dstinct borders in order to provide
and acarate measurement. A super bright LED was mourted in the canter of ablad screen to med this
requirement. Figure 2 showstherefledion d the LED in the reaview mirror. A bright white dot with a

dark bladk badkground was obtained when this LED was
viewed using the IMAQ™ image aquisition hardware. This
image was easy to threshald, and varying the threshold level
had only adlight effed onthe size of the dat.

Accurate measurements aso require a  appropriate
cdibration procedure. For cdibration, the LED in the ceanter
of the screen is turned of, and two cdibration LEDs are
turned on. The cdibration pocess requires only two
measurements. The first is the fixed distance in milli meters,
between the two LED lights on the LED screen to the mirror.
Thisisthe only measurement required from the operator, thus
minimizing the possbility of human error. These
measurements are then used to cdculate the angular distance
Figure 2: LED refledions between the LEDs using simple trigonametry.  Using the
distance between the LEDs measured by the computer in
pixels, apixel to angle cnversionfador is cdculated

Several databases were aeaded to make the user interface eay to use. These databases contained
information such as part numbers, test types, etc. When preparing to test a new mirror, a set of pull-down
menus is used to spedfy the mirror configuration. The inclusion d live IMAQ™ images as part of the
screen dsplays makes poisoning and cdibration d the egquipment easy, and the wntinuous display of
results alows the operator to monitor the test procedure. Once the test is completed, the results are
displayed onthe user interfacescreen. The operator prints the desired reports, then returns to the test
seledion screen.

Results

The mmpleted system resulted in high acarracy measurements with maximum repeaability of results.
The eay to user interface ad fast test cycle time helped the operators enjoy the testing processmore, and
they are &le to complete their work in approximately half the time of the previous g/stem. Britax isvery
happy with the performance of the system. They are aurrently using two of our systems, orein Michigan
and ore in England, and are considering purchasing additional systems for use bath in the U.S. and
OVersess.
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