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World Go Cha
‘Beaten by MacHihe

A new revolution seems
to be in the work after
the industrial revolution.

Devices are becoming
intelligent.

And Deep
Learning is at
the epicenter

of this
revolution.
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Speaklng to a Botis No Longer
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DALL-E 2 can create original, realistic images and art from a
text description. It can combine concepts, attributes, and styles.

TEXT DESCRIPTION DALL-E 2

An astronaut

riding a horse

in a photorealistic style

https://openai.com/dall-e-2/




OpenAl

https://chat.openai.com/chat

gpt-4 ¢ <&  Compare

SYSTEM
Enter system instructions

USER

What could be the next innovations related to public transport and more specifically to bus transport ?

ASSISTANT

1. Autonomous Buses: The technology around self-driving vehicles is evolving rapidly. In the future, one
could expect to see autonomous buses as a common mode of public transportation. This would reduce
costs, increase safety, and potentially lead to more efficient routes.

2. Smart Bus Stops: The future may see smart bus stops equipped with Wi-Fi, charging ports, real-time
scheduling information, and more.

3. Eco-Friendly Buses: As sustainability becomes a greater concern, we can expect to see more energy-
efficient, low-emission buses. These might include electric buses, hydrogen fuel cell buses, and more.

4. On-Demand Buses: Similar to ride-sharing apps, there might be on-demand bus services that adjust
their routes based on the real-time needs of passengers, reducing wait times and offering more direct
routes.

5.In-Transit Entertainment: As connectivity becomes universal, buses may offer in-transit entertainment
like movies, music, games, etc., through individual screens or personal devices.

6. Connected Buses: Internet of Things technology can be used to connect buses and provide real-time
information to passengers and transportation managers. This will involve the use of sensor-based

systems to track vehicle locations, identify maintenance issues, manage traffic, etc.

T. Increased Accessibility
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https://chat.openai.com/chat
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World v Business v Markets v Breakingviews v  Legal v  Technology v Investigations Sports

" <: 1 minute read - April 26, 2023 9:38 AM GMT+2 - Last Updated 11 days ago

Pony.ai gets permit for driverless
robotaxi services in China's Guangzhou

Reuters

A logo of the autonomous driving technology startup Pony.ai is seen on a screen during an event in Beijing,
China May 13, 2021. REUTERS/Tingshu Wang







Comment en est-on arrive la ?



2. Le machine learning et le deep learning



Qu’est ce que le Machine Learning ?
Qu’est ce que le Deep Learning ?

Prenons un exemple: reconnaisseur de
chiffres




Prenons la place de la machine un instant

14



Prenons la place de la machine un instant

X h(x) y y
Entree Fonction de Sortie estimée Sortie désirée
transformation

0 0

La «veérité» 15



Que se passe-t-il dans le processus d’apprentissage ?

<>

h(x) :

— La machine va tenter de trouver une fonction h(x) qui va reduire la différence entre la
valeur estimée y et la valeur désirée y
— La qualité des données d’entrainement est primordiale
— Les ambiguités des données d’entrainement rendent le systeme imparfait
— Ce qui n’est pas dans le set d’entrainement n’est pas appris par la machine
— Le biais dans les données d’entrainement rendent la machine biaisée



Nous allons donner des exemples a la machine pour toutes les catégories
désiréees

La machine doit étre exposée a toutes les variabilités pour apprendre
correctement
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Nous allons donner ’beaucoup

d'exemples a la machine
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“Machine Learning is the] field of study that gives computers the ability to learn without being explicitly What we want is a machine that
programmed.” can learn from experience

Arthur Samuel, 1959

Learning involves shaping a model (hypothesis function) that can capture
the structure seen in the data.

To tune model to data, typically
involves optimisation of suitable loss
function (or cost, benefit, reward
function)

Learning
Algorithm
Performance

Depending on

Task performs as

context raw observed Training Data good as model
data or preprocessed ; Model Task h
data with manually Experience captures the

: statistical distribution
engineered features

hidden in the data.

Captures (some
of) the patterns
observed in the
data




Qu’est-ce que le deep learning ?

— Une nouvelle tendance du machine learning
— Ala convergence de 3 éléments:

Larger quantities of data New algorithms
text, audio, images, videos, ... CNN, RNN, Transformers ...

N\ /

Deep

Learning

¢ "x\.} o :
T ‘\‘e o . e
GPU Boost

Better computer performance
GPU, distributed computing ...




3. Quelques exemples d’applications
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Axes de recherche d’iCoSys

 AXxes technologiques

Deep learning

Calcul distribué

Axes applicatifs

Analyse de documents
Industrie 4.0

Smart living

Driven by
industrial
needs

Excellence
in applied
science

A
AW, A
J =y \
I~ .~

Focused on
concrete
realisations

I
N #
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Visibility Scientific depth and breadth Strong team
Networking Domain level expertises Infrastructure
Institute positioning Personal positioning Demonstrators
https://icosys.ch/
22
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https://icosys.ch/

Equipe ICoSys

Bapst Frédéric Bruegger Pascal Chabbi Houda Fischer Andreas

iCoSys

S
Institute of Artificial Intelligencef
and Complex Systems

Hennebert Jean Janka Ales Sébastien Rumley Beat Wolf

=

- 40 personnes, x3 en 10 ans
- 4 startups en 2 ans
- Impact sur la formation bachelor (Ingénierie des Données) et master (Data Science)

L ” Hes
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Projets liés a la digitalisation et I'industrie 4.0

STAAT FREIBURG Wirtschaftsférderung WIF
STATE OF FRIBOURG Development Agency FDA

Innosuisse - Swiss Innovation Agency

U

’ ETAT DE FRIBOURG Promotion économique PromFR

Schweizerische Eidgenossenschaft ST
wigett e
Confédération suisse FRIBOURG, THE PLACE TO GROW! n r
Confederazione Svizzera Nopyelle .
Confederaziun svizra politique régionale
SQUARE

LIEBHERR groupe(®  celsius WAGOo

MMO =3 orotpe@ S0
,
0% MORPHEAN 4are asyri

g ‘ ALSTOM
: FR

NEUR. SENS N
Jcisel>s Lv<!

SoriDeshgn GFT Searl

UNIVOY 7RANS /7
e Hes




Maintenance prédictive par IA

Anomaly detection system

Feature
extraction
block

Preprocessing Clean
data |

Raw
block

data

Advantages of Al:

Adapt to many contexts
Less hypothesis

Good performances
Incremental learning

Disadvantages of Al:
Costly - data storage, CPU/GPU

Expertise needed

e e e e s

i o

Usable

data

actual
Predictive pred reconstr Decision Alarm
models uct. error module
‘ /mm — LIEBHERR
Statistical methods Q// g —
/ ~ groupe
/ Nearest nelghbor-based ("/ B
methods \\» [
| celsius
// N s | g groupe(®
/ i
ponaysoeckon | [ creamtiebered | poon Forem Machioe ALSTOM
\\
‘\ \\ Domain-based methods ——— 0C-SVM a Syrllll
\ Subspace-based it
\ /"~ TRANS /17
/ N Kemel PCA P,
\ Rmmbaud < /, Autoencoders B
\\ / y RNN | I
Neural networks / CNN o Deep Y
N Learning
\'\- GAN
\
\ Transformers

25
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Utilisation. de
il mettre en'pr
3 opérations de
maintenance prédictive

UL gL Ville de Frivourg | W 1. | NS
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GreenNum — Analyse des flux de mouvements dans I’espace public

Movement analysis

Filtering Heatmap
generation

ﬁ Object extraction

HH Object detection ]—)[ Object tracking

Heatmap
image

https://icosys.ch/greennum

Hes
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https://icosys.ch/greennum

=
WIM — Analyse des poids lourds pour 'OFROU

OFROU ©
Project Context and Objective Office fdleal ces routes
B :
010, O'O‘!F.O' I!| ; @ (O)
| N g Bl
Overloading phenomenon of Overloads can cause damage to It's difficult to establish, without A vision-based validation of the
heavy vehicles based on data transport infrastructures visual data, the silhouette of the data collected by WIM stations is
collected by WIM sensors. (roadways). vehicle. needed.

T T v—— — e e S
) 4 . S, R

._ https://icosys.ch/swissmoves-wim 28 Hes


https://icosys.ch/swissmoves-wim

Projet “MoDus SAIN” (ASTRA — OFROU)

— Bus TPF pour mesurer la densité de particules fines en ville de Fribourg
— Collaboration: HEIA-FR, ville de Fribourg, Service cantonal de 'environnement, Decentlab, Franic SA, iav, TPF

capteur de particules fines
et gps

3 ’x 2% NS el = DN - Menizi:

g e N i
"' | R “_ V|IIars les=loncSAG

i s (,_:f. ‘ [4

..

S G|V|S|ez

6 34
7,
pSe
KA

-
-
-
-
»
00
e
O
x K4
T

.
**

ﬂ
3

Quantité de PM 2.5 &

\S E ' ’
0-7 pg/m? >- i ;

7-10 pg/m?3

.10pg/m et + l’/\/
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Niveau de particules fines a chaque arrét de bus — 11/11/2023



Product Service Partner About

A lean
to deliver the goods

Contact

Reliably cost-effective X

Cut package-delivery costs by an average of two-thirds and
boost the profit margins of your online delivery business. Your
customers, too, enjoy lower shipping expenses. LOXO also
solves the growing problem of a lack of delivery staff. It is
easy to load and always ready for deliveries, with a best-in-
class package capacity.

Autonomy made safe and compliant
Emission-free and sustainable

Convenient on-demand delivery




Private ChatBot
Large Language Models + RAG

Without RAG With RAG
Query g e J QA t <—A LLM
S em nsSw er—
<€——Answer LLM <——Answer ¥
User Actor | A
Search relevant data
Knowledge Query + Relevant data—
data*b)ase
(*) Sources: web site of startup, upload
Avantages du RAG of documents, news feed
Adapter le LLM a un contexte donné Eviter les hallucinations
Inclure des connaissances dynamiques Travailler avec des documents propriétaires

Utiliser des “petits” LLM Permettre le déploiement sur site



Chatbot

Before using this chatbot go to the Swiss Al Center's and vectorize your document with the Document

Démonstration sur les documents de 'TUTP

Vectorizer service.

Data disclaimer : The data you upload to this chatbot is temporarily stored an the Swiss Al Center's server

With RAG and deleted after the end of the session.
Query The content of the conversation you have with the chatbot is not stored.
QA system E——Answ er— LLM
«——Answ er
Usage disclaimer: This chatbot is for testing and demo purposes. It does not provide service delivery
Actor

guarantee.
Search relevant data

Extra info

Knowledge Query + Relevant data

dataPas e Reset

(*) Sources: web site of startup, upload
of documents, news feed

Qu'est-ce que le swisstrolley?

Le SwissTrolley plus est un trolleybus efficace, fiable et flexible, permettant ['exploitation
_ o entiérement électrique sur des lignes a contact partielle. Il offre 100% de récupération d'énergie
pendant le freinage et consomme jusqu'a 15% lessive d'énergie par rapport a un trolleybus

standard. Il contribue a smoother les pics de courant du réseau électrique.

Transports publics en Suisse représentent environ 5,5% de la consommation totale d'énergie,
malgré qu'ils assument 24% du transport de personnes et 37% du trafic de marchandises. Les
mesures courtes et moyennes sont prises pour améliorer leur part modale, mais des efforts
importants doivent étre faits pour assurer le approvisionnement en énergie durable a long terme

en Suisse, particulierement pour les transports publics, et surtout leur secteur routier.

Venez me trouver pour une démo live.




‘>\/ /.>\\<\ SW| SS M oves association of interdisciplinary experts that researches and develops

innovative solutions in the field of transport and mobility Mandates and Services
|, bestmile Mobility Laboratory
tEf" 3 -. VIACAM Simulations
ki garsie Dynamic Test infrastructure
BETISBBCFFFFS  &v @ o
) oAl - groupe @ oo "¢ N
Hes Gl == Jr . “ > |
D?G Together RBEAE = g ¢ o* S
ek 1 RUAG Transportasa  ,* K
@ cluster food
tp.f.. EE?T:: .. &Cll'luttrmt:ln Serv|ce
.ﬁ;j ROSAS ;;"m_ l!.'_'.
tf,. S "" Automation
.L HW & SW
LB ‘ROSAS F" *

LNIVERS TAY TREsbuls.

Préparation

CHS - CCMA _/ Automated &

Teleoperated vehicles

Teleoperation concept defined
Concept validation on the demonstrator

|

SwissMoves development plan
Demonstrator available

=l Validated needs *CHS: Centre Homologation Suisse

Feasibility concept CHS/CCMA *CCMA : Centre de compétence pour la Mobilité Automatisée

2018 2019 2020 2021 2022 2023 2024



Hes so swiss d center 1

Swiss Al Center for SMEs

Accelerating the adoption of Al
by SMEs

« Coverage: 7 cantons, 5 engineering and 2 business
management schools of HES-SO

« Animation team: 18 profs-ingénieurs-chercheurs

« Entry point to: local expertises
of 150+ Al engineers and
researchers

APPLIED RESEARCH - SME Gap:
Accelerate Al prototyping for boost Al & instill
business driven use cases. data mindset
SERVICES FOR SMEs
Support methodology based on
needs mapping, use-cases and

<= Research Gap: ksh
workshops

bring Al research
results to SMEs

SWISS Al CENTER DEVELOPMENT
Access to 150+ Al engineers, close to
your location, develop your network.

Les hautes écoles

La HES-SO réunit 28 hautes écoles qui proposent dans
les sept cantons de Suisse occidentale 43 formations
Bachelors et 25 Masters dans les domaines DeSign ey
Arts visuels, Economie et Services, Ingénierié et

Architecture, Santé, Musigue et Arts de laiScERelravail
social. g

swissuniversities
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Haute école d'ingénierie et d'architecture Fribourg

Travaillons ensemble

Jean Hennebert - iCoSys
+41 79900 08 62
jean.hennebert@hefr.ch

1ICodSys

Institute of Artificial |nte||igence
and Complex Systems



mailto:jean.hennebert@hefr.ch
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