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Uniformity Detector for Lightguide Systems



Abstract

For the evaluation of the performance of
lightguide systems in the field of AR/MR
(augmented or mixed reality) devices, the
lateral uniformity of the light distribution in
the eyebox is one of the most crucial
parameters. For the purpose of
measuring and optimizing the lateral
uniformity during the design process,
VirtualLab Fusion provides the Uniformity
Detector, which enables the required
Investigations. In this document we
demonstrate the available options and
how to operate the Uniformity Detector.




This Use Case Shows ...
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Uniformity Detector
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« The Uniformity Detector is only available in
the Light Guide Toolbox.
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Detector Function: Coherent Parameters

» |If there is more than one coherent mode, the
overlaying modes can be added coherently,
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Detector Function: Pupil Parameters

« The Uniformity Detector evaluates the
Impinging intensity in configured local areas,
which are called pupils.
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Detector Function: Pupil Positions

* Once the size and shape of the regarded
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Example of Pupil Positions based on Central Rays

Chromatic Fields Set
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By using the option to position the evaluated
pupils according to the central rays, the
positions will be arranged automatically, no
matter if the resulting beams are distributed
on a rectangular grid or not.

Pupil that do not fit into
the detector window
are neglected.

Note: The dashed circles are just for illustration of the
pupils, while users will not see them in simulation.




Detector Function: Pupil Positions

» As a second option, an equidistant
rectangular grid of pupils can be defined,
which is specified by the number of pupils
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Example of Pupil Positions arranged on a Grid

pupils with rectangular shape:

pupils with elliptical shape:
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Note: The dashed circles are just for illustration of the pupils, while users will not see them in simulation.
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Measuring lateral Uniformity in the Eyebox
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The different positions of pupils represent a
moving eye of the user of the device.

In practical applications, the particular
lightguide may be designed for a range of
modes of the desired field of view (FOV),
and thus an overlap of these modes on the
detector.

It depends on the actual evaluation strategy,
whether the lateral uniformity should be
measured per FOV mode or for all directions
together.

The uniformity detector calculates the average
intensity I within each pupil. Each pupil represents
one position of the eyebox. The pupil grid should
be arranged to cover the whole detector window
but not exceed the border.
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Uniformity Detector Output

The Uniformity Detector provides the following output:

1. intensity value within each pupil e Detector (#600) fter “Light uid... [ = || & [
. . I — z intensit Chromatic Fields Set
I, = Z intensity " Y
- region n 3
regionn
2. minimum and maximum value
Imin = mr}n(ln)’ Imax = mﬁx(ln) ¢
3. uniformity error )
Imax - Imin E o i
5() = = g -
_ Imax Imin o }
4. arithmetic mean N
n p
1
=1
n 4 Z
i=1 P : ,
5. standard deviation
I = z intensity = = 0 s t
n X [mm]
1 region 1
o) = |~ U = (1) L o
n = I, = Z intensity
region 2

12



Examples of Uniformity Detector Output
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0005163923585 (v/m}*

»clde for Pupil around (2.5 mm; 25 mm)

0007074518904 (V/m}

Minirmum

0003705890194 (V/m}

Maximum

0.01258784348 (V/m)?

Uniformity Errar

54.51146721 %

Arithmetic Mean

0.00718252835 (V/m)*

resulting uniformity error |.......a oevation

0007689504857 (V/m}
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software edition
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