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Welcome to the ApPEARS Newsletter!
We are pleased to send you the first ApPEARS Newsletter!
In this edition you can get more acquainted with the ApPEARS project, learn more about
the first year of our project and look into some of the work and activities of our Early Stage
Researchers (ESRs). At the very end of the newsletter you can get to know our ESR Marine
Shao and her work on 3D prints for surgical training.

What is ApPEARS all about?
Humans are highly skilled in assessing the appearance of
objects. By comparing the relative qualities of materials,
such as whether they are exible or rigid, soft or hard,
smooth or rough, even if they are rotten or fresh, we can
quickly tell if these are pleasing or may do us harm.
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Understanding the appearance of materials is of great
importance for commercial products. How these materials
are used for di erent requirements and applications can
be a key di erentiator to the success or failure of a
product.

2.5D or relief printing is an emerging field of research related to 3D printing, also known as
additive manufacturing, which makes it possible to reconstruct the texture and
appearance of a wide range of surfaces. However, a fundamental neglected part of the
work ow is the ability to match the desired appearance of materials (colour, translucency,
gloss) in real life. For example, in order to provide e cient training for medical students
we rely on simulated surgical training. It is possible to use 3D printed organ samples for
simulation and procedural training of medical students in surgery or dressing patient
wounds. For successful training there is a need to create realistic 3D printed models that
simulate the look and feel of the human anatomy (in terms of colour, texture, glossiness,
softness, etc). In the absence of well-validated tools and models that can measure,
communicate and control the appearance of materials, the industry currently relies on a
time-consuming and costly trial-and-error practice to generate approximate matches. This
impacts on quality, consistency, and cost. An increasing number of actors from the
industry see the research opportunities associated with this. Also, compared to traditional
manufacturing, 3D printing and additive manufacturing is a cheaper way to produce and
gives more design freedom which is one of the important aspects in a global economy.
The overall goal of ApPEARS is to train a group of 15 ESRs into highly-skilled researchers,
who will form the next generation of scientists, engineers, designers and entrepreneurs in
the eld of visual appearance and printing with the desire to forge new networks and
collaboration. These ESRs will be trained by research experts, spanning the entire value
chain from R&D in capture, measurement, materials, software and printing, to industrial
production and end-users. All working together to ensure the accurate reproduction of
the desired visual appearances attributes of materials/objects using 2.5D and 3D printing
techniques.

Find out more about ApPEARS

Recent Events
14 Early Stage Researchers (ESRs) have started their work in ApPEARS. Through several
events project partners and ESRs have gotten to know each other and the inspiring
projects ahead. You can also get acquainted with them and their research if you click on
the link below.
During the first year we have conducted a Kick-Off meeting for the project where all the
project partners got to know each other better. In addition, we conducted three training
events, we went to Paris in France for the Colour an Imaging Conference (CIC) and we
hosted everyone at NTNU in Gjøvik, Norway. The last event was hosted virtually in
September this year. You can read more about the different events on our webpage (links
below).

Get to know our ESRs

ApPEARS Kick-off

ESR Kick-off Paris

Training Event Norway

New setup

2.5D prints

Dipanjana Saha is setting up the microgoniospectrophotometer for
measurement of material appearance
(BRDF) at micron to cm scale. She is
building the optical set-up which will
provide the illuminating beam of micron
order and this system will be integrated
with our CONDOR facility (goniospectrophotometer) to measure the BRDF.
They will measure different optical
parameters and compare them with visual
perception.

One of our Early Stage Researchers has
finished the designing stage of 2.5D prints.
2.5D prints have a surface elevation in
comparison with 2D prints and the
elevation adds complexity into the design
and printing aspects of 2.5D prints.
Various designs are prepared and ready
for quality assessment of 2.5D prints.

Follow us on Facebook to see
more

3D prints for surgical training
When you ask surgeons about the most critical aspects of
surgical simulation, they will mostly talk about the tactile
feedback and the realism. This is why it is important to
develop a 3D model that both look and feel like real human
anatomy. Our Early Stage Researcher (ESR) Marine Shao’s
project is all about trying to nd the material that looks and
feels like human tissue, as well as trying to nd the best
ways of producing this 3D model.
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Marine’s aim is basically to develop a fake patient, using
synthetic materials to provide surgeons with training
models for surgery on the bile duct. To do that, she is
doing research on di erent types of materials with similar
properties as human tissues, on fabrication techniques to
recreate the anatomy (3D printing and moulding), and on
image processing techniques to improve the appearance of
the model. This project includes both the application of 3D
printing in medicine, and some work on the appearance of
physical simulators through image processing. As an
employee of the University of the West of England, she is
working closely together with her researcher colleagues as

well as a surgeon from the Royal Cornwall Hospital NHS Trust in the United Kingdom. The
plan is to visit several of the ApPEARS consortium members to get di erent inputs, as
NTNU – the Norwegian University of Science and Technology, DTU – the Technical
University of Denmark and the 3D printing company Stratasys.
Marine is one out of currently 14 ApPEARS ESRs, all
working towards the same goal of nding the best ways to
reproduce objects and materials with accurate
visual appearance match with the original – but why was
this a good career match for her? – Being an ESR in
ApPEARS o ers the opportunity to meet people from
di erent backgrounds, most of which are very di erent
from mine. It o ers new perspectives, she says. After
completion of the project, she still wants to work in the
medical area; – I discovered new elds of research for
medical application thanks to the ApPEARS project, she
says.
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After one year working on the project, Marine has got her rst conference paper
published through the London Imaging Meeting 2020. In this paper she reviews the
fabrication process of physical patient simulators for surgical training and describes
current research areas. You can read her paper here .
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