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APPLIED RESEARCH

Development of deep technology bricks through public
funding

Valorization through direct industry mandates
following a full cost model (time and material)

TECH TRANSFER
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225 industrial customers served in 2020
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@® Watchmaking
@ Medical, sport & lifesciences

(" Space & scientific
Instrumentation

@ Industrial automation,
Metrology & robotics

@ Energy & environment

 Semiconductor
@ Transportation

@ Consumer goods



Technologies in focus at CSEM
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Industry 4.0 & Machine Learning

Quality and Predictive Digital
Process Control Maintenance Manufacturing

« Highest Efficiency and Perfect Quality »
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WHAT DOES A GEMOLOGICAL LABORATORY DO

Service Provider for the Industry:
Gemological Reports

Determination of identity,

authenticity, and origin of gemstones
based on material-science analysis
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What defines the value of a
gemstone?

Bracelet with nine sapphires
from Kashmir

sold at auction for
USS 6,900,000

(same stones from Madagascar:
below USS 1,000,000)




What defines the value of a gemstone?

Authenticity!

Weight:
Species:
Origin:
Sold for:
Condition:

5.14 ct
Natural ruby
Burma

USS 600'000
untreated

Weight:
Species:
Origin:

Sold for:

Condition:

5.62 ct
Natural ruby
Burma

USS 30'000
heated
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Photomicrograph of an apatite
crystal included in a ruby from
Mogok, Burma (Myanmar).



Spectroscopic properties
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Chemical Fingerprinting

Ml

® Afghanistan (Lakhman)
0 Afghanistan (Panshir)

O Brazil (ltaberai; Goias)

O Brazil (ltabira; Minas Gerak)

© Brazil (Itatiaia mine; Minas Gerak)

© Brazil (Monte Santo do Tocantins)

@ Brazil (MW mine, Rio Grande do Norte)
@ Brazil(Salininha; Bahia)
@ Brazil(Socoto / Carnaiba; Bahia)

® Brazil (Santa Terezinha; Goias)

A China(Xin Jiang)
¢ China(Yunnan)

oMadagaskar

100

O Mozambique

Laser Ablation —
Inductively Coupled Plasma —
Mass Spectrometry




GROUND TRUTH
nce stone collection

BOX 16_B

SAPPHIRE

VADAGAS!

BOX16_A

SAPPHIRE




Expert Experience intfo Al Software

Attention-based neural networks

Self-supervised architectures
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europa star | WATCH FILES

0 CONTENTS OPINIONS CLUB  BRANDS E-MAGAZINE SUBSCRIBE ABOUT D

BUILDING A GEMSTONE Far greater volumes of gemstones, evaluated
SUPE R'EXPE RT automatically? This is the promise offered by Swiss

jewellery house Giibelin, which has joined forces
R&D with CSEM to develop a revolutionary data
S e processing tool using artificial intelligence and
By Serge Maillard machine learning. This new technology also opens
MARCH 2021 up some exciting prospects for the watchmaking

industry.
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https://www.europastar.com/the-watch-files/jewellery-watches/1004092602-building-a-gemstone-super-expert.html

\\\\\\.

N
%\\\\\\\\

7

%
T yu

I\

S::::..:::3......».,.. )



https://youexec.com/plus

Contact

Philipp Schmid

Head Industry 4.0 & Machine Learning
philipp.schmid@csem.ch

M +41 78769 8678

CSEM SA
WWW.Csem.ch
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