Measuemein& Aralysis

The engineering of fice IB/E offers a
lot of professional measurement
capabilities as

- Spectral analysis
Reflection and transmission with
continous variing angles of
incidence, reflectance with
2 path or fibre
spectralphotometer/goniometer
- Surface analysis
flatness, tilt, sphericity and so on
- System per formance analysis
MTF (polychromatic),
wavefront aberration (PV/RMS),
telecentricity, distortion, Seidel
aberrations, Inter ferometer and
OptoMess test system IB/E

3 years ago we 've decided to
develop an automatic
measurement tool to guarantee
best quality concer ning the real
telecentricity and distortion of any
assembled system.

In a high precision machine vision
application the customer has to
be aware of all practical
tolerances that will certainly
influence the theoretical
simulation results.

So it is necessary to measure the
optic towards its real asymmetrical
imaging quality to either calibrate
the system or to decide for
another system.

With our OptoMess measurement
equipment we do now have the
possibility to obtain a report that
tells the customer what real values
the distortion, telecentric values
and the resolution have.
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Fitting all magnification factors with
a mathematical function we can
calculate a best fit paraxial
magnification or even an average
value over the field of view.

All measurements can be realized in
different object distances or in
different focal distances.

Further it is now possible to give the
MTFvalues of the lens over the
whole field of view with  one shot !
This is certainly the optimum for
large quantities of specimen to test
for.

Images described in order from top
to level.

Image 1-5

The image 1 shows one of our
devoloping engineers at the test
equipment.

Image 2 shows one OptoMess
greeting window where the
principal test setup for the
telecentric measurement is
illustrated.

The graph in image 3 shows the
distortion as the opticians are used
too.

Image 2

Image 4 shows two plots out of the
report sheet. The upper shows the

MTF versus Ip/mm in dif ferent fields

and sag/tan orientation. The lower
shows the dot matrix on the CCD
plane with little tolerancing boxes
around. In these scaled boxes
(here 2 pm) the shifting vector and
the value of the distorted dot is
illustrated in an oversized scaling to
better illustrate any aberrated
image.

In addition we also can give you a
full set of data in the 3D object field
to callibrate any optical system we
have measured. Image 5 shows the
OptoMess System as a complete
fully automated test bench.
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This is a view into our testing room

and our lab engineer . A constant

adjustable temperature setting

allows precision tests in the

dimension of wavelengths, that

means some nm!

A Twymann green inter ferometer

combined with a stabilized laser

source and a precision bench with

Heidenhain equipment allows a lot

of measurement tasks, like

- surface contours, tilt

- radii of the single component,

- the paraxial values of an optical
system,

- the object and image distances,
alignment

- and finally the MTF , PTFencircled
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ener gy of a system.
With the inter ferometers output of
the Zer nike coef ficients there is a
possibility to reoptimize the optical
system when inserting this
coef ficients in the simulation
software and reoptimizing the
system under test.

Image 7 -9

Some grafic windows the software
delivers when testing with the

inter fometer . MTF value, the PSF.
The encircled ener gy and dif ferent
wavefront maps.

Quite poor system with an apertur

of 0,25 is shown in image 8. The PSF
plot, the MTF values and the last is

a plot of a tilted mirror sur face.

We certainly also do have classical

test equipment like

- visual inspection benches with
several test tar gets that will be
viewed through a microscope.

- OpMi microscopes for viewing
small sized parts

- CCD line scan and high resolution
camera setups.
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Klaus Eckerl in his “wooden of fice”
while optimizing an illumination
system after measuring the
properties of the Leds and setting
up the system with trace pro.

He would like to be your partner
concer ning optical problems!
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