Newsletter February 2022

Photo: ApPEARS visiting Stratasys together with the EVOCATION project in Germany.

Welcome to the February 2022 edition!
Months have passed since out last Newsletter release and in the meantime our PhD
fellows have visited Darmstad in Germany and Paris in France, taking part in ApPEARS
training event! You can read more about their visits, lecture topics and their general
experience below.
ApPEARS has also welcomed a new PhD fellow or Early Stage Researcher (ESR) in the
project, Daniel Silva joined Fraunhofer in November. You can nd more information about
him below.
Most PhD students have been busy with their research and some of their results are
recently published in journal articles and conference papers. ESR Donatela Saric has just
published her work on gloss measurement and you can read more about her work at the
end of this Newsletter.

Welcome ESR 13 Daniel Silva!
Daniel is an electrical engineer with experience in image
processing on ngerprint recognition and real-time 3D
graphics on medical imaging. He joined Fraunhofer
Institute for Computer Graphics Research (Fraunhofer
IGD) in Darmstadt in November 2021 to be the ESR13,
and he is currently working on eyes image analysis for
Fraunhofer IGD’s Cuttle sh Eye. Since then, he was
introduced to the 3D-printing department of the institute,
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and the technology they have been developing.
Cuttle sh Eye is a solution to create a prosthetic eyes’ 3D model to be 3D-printed from a
3D scan of the patient’s eye socket and a color-calibrated photo of the healthy eye. The
solution provides a much faster production, and more realistic-looking prosthetic, and

o ers the patient a more comfortable experience when compared to the hand-crafted
process. Daniel is currently researching and developing an image processing pipeline to
segment the healthy eye's vessels, whose information may improve the appearance of
the prosthetics, as well as make it more customized to the patients.
Read more about Daniel Silva here
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It ApPEARS to be time for Networking!
The pandemic certainly threw a spanner in the works for the training events planned for
Darmstadt and Paris in 2020. Although some of the planned training was conducted
virtually, the networking and hands-on exercises were deeply missed. Late November
2021, it was nally time to meet in-person again when Fraunhofer and CNAM invited us to
Darmstadt in Germany and Paris in France.

Networking was a signi cant part of the
programme and the hosts had facilitated
for this in several events. One of the rst
stops in Germany was a visit to the
Formnext exhibition in Frankfurt, where
you could meet and interact with many
people and companies from the Additive
Manufacturing market. Furthermore, a visit
to Stratasys in Rheinmünster, the leading
company for 3D solutions and a partner
organization of ApPEARS was on the
programme.
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This was a great opportunity to meet people outside academia working in the eld of 3D
printing, and ESR 15 Riccardo Tonello found the visits very insightful: - “I had a look not
only at the state of the art of what is out there, but I also gained an understanding of
what the limits are, the needs and the niches of di erent technologies. It also gave me
inspiration on how to plan further work” , he says. ESR 1 Majid Ansari-Asl also found the
visits in Germany interesting, especially seeing how they develop new 3D imaging systems
in academia before selling it to the industry and other customers caught his attention, as
this is closely related to the research he is currently working on in ApPEARS.
The programme in Paris o ered a visit to the industry as
well, namely Mihaly the 2.5D printing company. However, it
was metrology that was in focus during the training in
France. At CNAM the PhD students followed lectures in
metrology in addition to doing hands-on calibration of
monochromators. The fellows also got insight to the
history of metrology and metrological devices when visiting
the museum of CNAM and their laboratory. For Majid, this
vas a valuable experience as he links it to his own project -
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“We are developing a new imaging system inspiring from
metrological devices and it was of great value to see how
the original devices work”, he says.

S o c ia l e v e n ts
During the stay in Germany and France, it was also time for
socialising and cultural events. Together with another
MSCA ITN project called EVOCATION that took part in the
training programme in Germany, the weekend trip went to
the popular travel destination Heidelberg and the day after
to Auerbacher Schloss. In Paris, most PhD fellows went for
a bicycle trip around Paris.
All in all, both Riccardo and Majid agree it was an insightful
event inspiring for further work on their PhD projects that
are entering a nal phase. Thanks to Philipp Urban at
Fraunhofer and Gaël Obein at CNAM that hosted the group
and organised the events.
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Below you can see two videos providing a few glimpses of the PhD fellows experiences in
Heidelberg and at CNAM.

Lab tour at CNAM

Visit to Heidelberg
Short video showing images from the
weekend trip to scenic Heidelberg. The
video is made by Tanzima Habib.

Take a look at the laboratory at CNAM in
this short video. The video is made by
Tanzima Habib.

Measuring gloss
Colours and gloss are everywhere around us, and these
two interact with each other. Colour in uences the
perception of gloss in such a way that darker objects are
perceived as glossier, while glossier objects are perceived
as darker. The nal appearance of gloss can also be
in uenced by some other parameters, such as the texture.
All of these make the control of the print more
complicated.
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Output devices (printers) di er in their ability to output colour and gloss which can be
time and money consuming. To manage the nal appearance of the object, it is important
to understand and measure these attributes. Jet, there is no easy way to measure the nal
appearance of an object. There are various measuring devices on the market measuring
different attributes of a surface, and manufacturers often develop their own measurement
parameters to better describe how people perceive the appearance of surface.
Hence, Donatela’s research goal in the ApPEARS project is to implement gloss in the 5channel appearance space alongside colour and translucency (RGBA + G). That would
enable us to control, not only the printed colour, but also the gloss of 2D and, more
important, 3D printed objects.
Together with her supervisory team at Fogra Research
Institute, she tested several measurement devices and
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how the parameters correlate with the visual judgement of
gloss. A visual experiment was conducted for the research.
The visual experiment was conducted in a prototype
viewing booth. The special feature of the viewing booth is
that the angle of illumination can be changed so that the
object can be illuminated from any angle. The results of
the experiment show that changing the angle of
illumination has no signi cant e ect on the visual
judgement of gloss.

Analysis of the results also shows that the scattering indexes developed by Canon have
the best correlation with the visual judgement of gloss. The scattering indexes are unique
because they do not consider the intensity of re ected light, but rather the shape of the
BRDF (Bidirectional Re ectance Distribution Function. Simply said, the BRDF function
describes how light is re ected in di erent directions. Since BRDF measurements are time
consuming, a single parameter describing the appearance of a surface saves time and
money.
The work was presented on the Colour and Imaging Conference 2021 (CIC29 and her
paper called “Benchmarking modern gloss correlators with established ISO 2813 standard
and visual judgment of gloss” can be found by clicking the button below.
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