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Close to industry, leveraging Swiss academic research
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CSEM at a glance
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A public-private partnership

e Flexible and professional

e Industry friendly IP approach

14 %

Swiss Governement

‘/’ Y,

shareholding

13 %
Neuchatel — City & Canton

73 %

Private Organizations
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Robotics and Automation

Machine Learning

¢ Neural networks for
data analysis

® Deep belief algorithms

e Data filtering and
fitting

Industrial Vision

e Industrial vision
hardware

e Advanced image
processing and
classification

* 3D light field camera
and 3D measurement

Robotics

® Robot system design
and integration

e Tool and process
design for automation

e Low- and high-level
software integration

Control

e Sensor fusion for
complex systems

e Efficient
implementation of
control algorithms

= CSem

Copyright 2018 CSEM | Robotics & Automation | Philipp Schmid | Page 4



Strukturelle Veranderungen

Anzahl Landwirtschaftsbetriebe (in Tausend)
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Landwirtschaft im Umbruch
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Robotik in der Landwirtschaft
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Wie funktioniert klassische Bildverarbeitung?

Algorithm S~—=-
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Begriffswirrwarr...

ARTIFICIAL
INTELLIGENCE

Early artificial intelligence

stirs excitement.

1950's 1960's 1970's

1980's

MACHINE
LEARNING

A

1990's
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Machine Learning — Lernkategorien

Supervised Learning

Reinforcement Learning

Unsupervised Learning




Wie funktioniert unser Hirn?
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Kiuinstliches Hirn
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Deep Learning seit 2008
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Ampfer, Blacke — Rumex
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Ampfer, Blacke — Rumex
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Ampfer, Blacke — Rumex
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Ampfer, Blacke — Rumex
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Ampfer, Blacke — Rumex
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Tomaten
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Sortiermaschine
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Tomaten
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Tomaten
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Apfelernte
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Deep Learning fiir Apfelerkennung

Onginal Predicted
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«Bio Tracker — Huhner»



«Bio Tracker — Fisch»



3D Lichtfeldtechnologie
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3D Lichtfeld Vision

Copyright 2018 CSEM | Robotics & Automation | Philipp Schmid | Page 31



Hyperspectral

150 Bander im Bereich
470 —900nm (VNIR)
3650 x 2048px
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In-Ovo Sexing von Hithner

b
.
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Erdbeobachtungssatelliten — Copernicus

6 Satelliten operationell
e Sentinel-2 Auflésung: 10m
e Total 12 Spektralbander

\" = o Abdeckung alle 5 Tage

This project has received funding from
the European Union's Horizon 2020
research and innovation programme
under grant agreement No 732064
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Farming tools

CTl-project (2016-2019) — loT tool for precision farming

e Manage crops -> showcases: apple & cocoa

e Wireless sensors

Cloud connection

Machine Learning algorithms

-> Based on Swiss agronomic excellence

NETWORK

D)) agriSensboxENVEVE c Agl’OSCOpe Csem ; ﬂf:; ..ma

WISSLIFESCIENCESCOMMUNITY
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http://www.syngenta.com/global/corporate/en
http://www.syngenta.com/global/corporate/en

From Farm to Table value chain

Farmers - . : o
Inputs Production Processing Packaging Distribution
Seeds Crops Ship Aggregators Plastic Distributors Retailers Metabolism
Pesticides Meat Air Processors Carton Importers Supermarkets Personalized
AgBiotech Dairy Truck Manufacturers  Glass Exporters Restaurant Microbiota
Fertilizers Fish Beverages Alu

Water

Machine Learni
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Contact:

Philipp Schmid

Head Robotics & Automation

T +41416727562
M +4178 769 86 78

CSEM SA
Untere Grindlistr. 1 | CH-6055 Alpnach Dorf
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