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Display test and

measurerment softwars
for photometer/colorimeter
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LIVIK display

Display characterization is a broad field that en-
compasses many different metrology concepts.
These concepts use a variety of light measure-
ment devices such as Imaging Luminance and
Color Measurement Devices (ILMD/ICMD) for
measurement tasks based on luminance, con-
trast, and color. Even more so, ILMDs are
particularly effective for all measurement tasks
requiring simultaneous inspection of all display
pixels and where high-resolution images are
needed. Examples include defect and uniformi-
ty analysis, as well as resolution measurements
that require accurate absolute luminance data
and high image quality at the same time. The
high-resolution LIVIK 6-12 and 6-30 combi-
ned with the LIVIKdisplay package fulfill these
measurement tasks in three main aspects:

B Correlation to human perception
B Fast measurements
B Reproducible measurements

These are ensured by maintaining and continu-
ously improving the high quality of our absolutely
calibrated high transmission filter-based LIMIK
luminance cameras, our certified calibration and
QM processes, and by constantly developing
innovative methods and metrology concepts. Our
stray light correction (SLC) for high-contrast mea-
surements, our image trigger for simple and
accurate temporal alignment, or our phase com-
pensation DeMOIRE are only a few examples.
Each system is configured and calibrated with
selected manual or autofocus standard lenses.
The range of display metrology tasks covered is
further extended by our own lens developments,
such as conoscopic, macroscopic, microscopic,
and NED lenses. In addition, we offer customer-
specific lens developments.

Various software packages such as the LIVIK
LabSoft are optimized for laboratory measure-
ment tasks and come with over 400 SDK
functions to support customer R&D. Other
software packages such as the LightChecker
offer an ideal solution for fast and precise easy
to parametrize in-line inspection tasks.

TechnoTeam software covers free updates over
the complete product’s lifetime, including newly
developed display metrology concepts.

Further, TechnoTeam actively contributes to
national and international standardization in
photometry (CIE, DIN), display metrology (DFF,
DKE, IEC, ICDM) as well as national and inter-
national conferences and scientific journals,
with more than 20 contributions on display
metrology in the past three years.

LIVIK )

Allows evaluations of display quality such as luminance, uniformity,
contrast, halo, color, etc. The optional SLC correction ensures a
higher precision for high dynamic range images as required for
checkerboard contrast or halo.
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LIVIK ®@E®

Enables precise single capture measurements for the fast acquisition
of pixel-level luminance data required to correct single-pixel emitters
or to identify and localize defects. The software is based on an
advanced pixel registration concept (APR) and highly precise
DeMOIRE technique by phase compensation.

LIVIK (Conoscopic contrast measurement) @

Allows the user to easily determine fast evaluations of angular
resolved luminance, color and contrast variations.

It features conversion to H/V angular coordinates and definition of
measurement regions and points in the 9,6 and 94,9, angular
coordinate system with presets for automotive displays.
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LIVIK ®@

Analyzes display sensitivity to static content through rapid luminance
measurement series. The software package includes evaluations
according to the three-level and two-level methods with both local
and temporal corrections for highly accurate image sticking results.
Exact timing is ensured by LIVIK & image trigger technology.

LMK @@

Analyzes the bright and black-level uniformity of displays, taking into
account the full area luminance distribution and its gradients based
on human perception. Short-distance evaluations for large displays
are possible using by applying correction models. The software
allows adjustments to the viewing conditions with presets for auto-
motive displays according to the DFF.

T et e e PN
w1 1)(“'17' ] ]

T}

(
('}
-

" -

-l

(I

.-““\\1

LIVIK ®E

Evaluates the luminance distribution of individual subpixels and
determines the perceived display resolution. The method is based
on measurements with high-resolution macroscopic and micro-
scopic lenses. The optional SLC correction ensures high precision
and contrast.
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LIVIK @@

Determines high-frequency luminance variations such as display
sparkle caused by anti-glare layers or OLED graininess in a simple
and reproducible way — within flexible setups. The software allows
adjustments to viewing conditions with presets for automotive
displays for an optimal correlation of measured values to human
perception.

LIVIK for automotive
display metrology

Over the past 30 years, TechnoTeam gained ex-
tensive knowledge in photometry and colorimetry
for automotive exterior and interior, including
measuring displays of all shapes and sizes.
Examples include passenger displays, central
information displays, cluster elements or pillar-
to-pillar displays, curved and s-shaped displays
based on LCD and OLED technology, as well as
head-up displays, camera-monitor-systems, and
many more. Customers trust and choose the
LIVIK to ensure the optical quality of automotive
displays because of the expected high quality of
metrology and support. Another reason is that
many of our developments improve automotive
display metrology in terms of reproducibility and
speed.

One example is the LIMIK Position system. Itis
a combination of a 6-axis robot with an LIVIK
and was developed to improve the reproducibility
and effectivity of automotive BlackMURA mea-
surements. It allows image stitching of large
pillar-to pillar displays and easy, fast and reprodu-
cible alignment of the LIVIK at the driver and
passenger vantage points, even for complex 3D
curved and freeform displays. Another example is
the short-distance BlackMURA concept. It allows
production measurements of large displays at
reasonable measurement distances.

Finally, most of our measurement concepts are
the result of joint research projects with our
Automotive OEM, Tier 1 and Tier 2 industry
partners. Successful development projects
include:

B The uniformity measurement BlackMURA
(OEM Working Group, DFF)

B The uniformity measurement Sparkle
(Volkswagen and Elektrobit Automotive)

The display resolution measurement Pixel
Cross Talk (Porsche)

The defect analysis Sticking Image 2 Level
(Mercedes)

The defect analysis Sticking Image 3 level
(Johnson Controls and Visteon, DFF)

The angular contrast evaluation region in the
CCM (OEM Working Group)
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