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EXECUTIVE SUMMARY

The Mini-Symposium “Progress online adaptation of conceptor-controlled neural networks” was organised
by the POST-DIGITAL beneficiaries Université de Franche-Comté, Thales and Université libre de Bruxelles and
was held as a hybrid event on 17 September 2021 on the premises of FEMTO-ST in Besancon.

The Mini-Symposium was included as a special event in the Summer School “Novel Nonlinear Substrates for
Neural Networks”, which took place between 15 and 17 September 2021, and was held on the summer
school’s last day as a closed event only addressing the POST-DIGITAL ESRs. It included a tutorial on conceptors
held by Prof Herbert Jaeger from University of Groningen, an interactive discussion with the ESRs on the
topic of online adaption of conceptors and a social event. All 15 POST-DIGITAL ESRs took part in the mini-

symposium.

Figure 1 Participants of the Mini-Symposium in FEMTO-ST, Besancon
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1 MINI-SYMPOSIUM

The Mini-symposium “Progress online adaptation of conceptor-controlled neural networks” was organised
as part of the Summer School “Novel Nonlinear Substrates for Neural Networks”, 15-17 September 2021
and was held on 17 September on the premises of FEMTO-ST in Besancon, France. It was organised by the

POST-DIGITAL beneficiaries Université de Franche-Comté, Thales and Université libre de Bruxelles.

Because of the ongoing COVID-19 pandemic the Mini-Symposium was originally planned as an online event
but due to the great interest of the POST-DIGITAL ESRs to meet in person it was re-organised as a hybrid
event. This was possible thanks to the key organiser Dr Daniel Brunner from UBFC and Prof Herbert Jaeger
from University of Groningen who went personally to Besancon to hold the tutorial. Although some members
of the POST-DIGITAL team met during the Summer school in Trento in June 2021 (s. D6.3 Open-to-all
Workshop Il), the Summer school in Besancon was officially the first consortium meeting as 11 POST-DIGITAL
ESRs and supervisors and representatives from 4 project beneficiaries took part in it. We used this
opportunity to co-locate several activities under the framework of the Summer school “Novel Nonlinear
Substrates for Neural Networks” and organise the first consortium social event. Besides the Mini-symposium
on 17 September 2021, which was a closed POST-DIGITAL event, the Summer school included two days of
open-to-all talks on neural networks delivered by external speakers and presentations from POST-DIGITAL
ESRs on their individual projects. More about the open-to-all events in the framework of the Summer school
in Besancon will be presented in the deliverable report M6.5. International Summer School on the topic of
“Novel Nonlinear Substrates for Neural Networks”. In this report we focus on the Mini-Symposium

“Progress online adaptation of conceptor-controlled neural networks”.

1.1 TUTORIAL IN CONCEPTORS

The Mini-Symposium was held in three modules on 17 September 2021. It started with a tutorial on
conceptors held by Prof Herbert Jaeger from the University of Groningen, one of the POST-DIGITAL
beneficiaries. Prof Jaeger is key member of the project consortium and one of the founders of Reservoir
Computing.

Goal of the tutorial was to introduce cognitive modelling / machine learning to all POST-DIGTAL ESRs, to raise
awareness for the levels of complexity of non-digital information processing technologies that are needed to
come anywhere close to digital computing, to make ESRs curious and eager to reach beyond reservoir

computing and to explain the principle ideas behind conceptors.
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Day1
15 September 2021

9:00- Dr Alice Mizrahi

10:00 Thales, Paris,

computing”

10:00- Prof Alexander Khajetoorians

neuromorphics™

implantable

12:30- Lunch Break
14:00
14:00- ESR speaker 1
14:20
14:20- ESR speaker 2
14:40
14:40- ESR speaker 3
15:00
15:00- Poster session
17:00

The time in the agenda is Brussels time.

Electronic and individual atom systems.

“Spin torque oscillators for neural network

00 Radboud University Nijjmegen, The Netherlands.
What can we flearn’ from atoms? Going beyond

T:00- Coffee Break
30

130~ Matteo Cucchi,

12:30 Technische Universitaet Dresden, Germany

“Dendiritic organic electrochemical networks for

bivelectronics and reservoir computing

Day2
16 September 2021
Photonic systems

Prof Masaya Notomi
NTT Basic Research Laboratories / Tokyo Institute of
Technology,

A based on
Nanophotonics

Prof Natalia G. Berloff,
University of Cambridge, UK.
“Uncenventional computing with liquid light”

Coffee Break

ESR speaker 4-6

Lunch Break

Prof Bhavin Shastri,
Queens University, Canada

“Silicon photonics for neuromorphic computing and artificial

intelligence”

Discussion

Day3
17 September 2021

Internal event for POST-DIGITAL
participants

Prof. Herbert Jaeger

Professor of Computing in Cognitive
Materials,

head of the MINDS group

University of Groningen, The
Netherlands,

Hands-on training in conceptors

Coffee Break

Lunch Break

Prof Herbert Jaeger
Hands-on training in conceptors
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Figure 2 Programme of the Mini-Symposium on Day 3 of the Summer School Novel Nonlinear Substrates for Neural Networks

For further reading Prof Jaeger recommended and commented the following papers:

e H.Jaeger (2017): Using Conceptors to Manage Neural Long-Term Memories for Temporal Patterns.

Journal of Machine Learning Research 19, 1-43

e H.Jaeger (2014): Controlling Recurrent Neural Networks by Conceptors. Jacobs University technical

report Nr 31

e H.Jaeger (2021): Toward a Generalized Theory Comprising Digital, Neuromorphic, and

Unconventional Computing. Neuromorphic Computing and Engineering 1(1)

The tutorial ended with engaging the POST-DIGITAL ESRs in an interactive discussion on topic of online

adaption of conceptors.

+ But

Discussion

@

o/ o
Dot

nonlinear dynamics

* Describe dynamical patterns p in a high-dimensional dynamical system by
"state cloud ellipsoid”, "soft projector” C'

* C’s can be seen as concept representations, admitting logics

e

C R E =(@gay)

—

linear operators symbolic logic

* All-inclusive: storing, recalling, pointer-addressing, content-addressing,
focussing, morphing, logical combinations, abstracting, filtering, stabilizing,
attending... plus, inherent noise-robustness

+ But: full matrix versions work best but are inacceptably expensive; complex
architectures so far only ad hoc

Figure 3 The tutorial included interactive discussion with the POST-DIGITAL ESRs
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1.2 POST-DIGITAL PARTICIPANTS

Deliverable D6.4

The Mini-Symposium was an internal project event and addressed the POST-DIGITAL ESRs. All 15 POST-

DIGITAL ESRs took part in the event:

11 POST-DIGITAL ERSs joined the Mini-Symposium on the premises of FEMTO-ST:

Steven Abreu (Groningen)

Anas Skalli (UBFC)- assistant organiser
Mirko Goldman (CSIC)

Ivan Boikov (Thales)

Sarah Masaad (IMEC)

Alessandro Lupo (ULB)

4 POST-DIGITALL ESRs joined the event online:

Diego Arguello Ron (Aston)

Benedikt Vettelschoss (IMEC)

Guillaume Pourcel (Groningen)
Enrico Picco (ULB)

Lucas Talandier (CSIC)

Daniel Hesslow (LigntOn)

Tigers Jonuzi (VLC Photonics)

Long Hoang Nguyen (Aston)

Elger Vlieg (IBM)

The supervisors Dr Daniel Brunner from UBFC, Prof Serge Massar (ULB), Dr Alfredo de Rossi (Thales) and Prof
Herbert Jaeger (Groningen) took part in the Mini-symposium in person, also other members of their research

groups.

The Mini-Symposium ended with a consortium dinner organised by the beneficiary UBFC which was a nice
conclusion of the Summer school. POST-DIGITAL ESRs are working closely together through regular virtual
meetings approximately every two weeks and are keeping a regular contact using a Slack Channel. However,
meeting in person for the first time as a real cohort of POST-DIGITAL ESRs was a very positive experience. It
gave them the opportunity to socialize, facilitate new discussions and collaborations, consolidate the project
network and foster the exchange of ideas and experience. In conclusion, the event was very constructive and
we are pleased to see that the cohesion of the group is extraordinary.

1.3 WEBSITES AND SOCIAL MEDIA
The Mini-symposium was meant as a training for the POST-DIGITAL ESRs, the invitation to it was sent within

the project consortium. The programme was announced on the project website and information about the

event was posted in the social media e.g. the twitter accounts of POST-DIGITAL and of the event organisers.
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11 You Retweeted
Daniel Brunner @dbrunner_|ab - Sep 17 aee
. Final day of the @PostDigital ETN workshop at @FemtoSt, We round it up
with a full-day lecture by Prof. Herbert Jaeger, one of the founders of

Reservoir Computing. And if you forgot what in-person looks like (happy
smiles underneath the masks):

Q

Figure 4 A tweet from Dr Brunner showing Prof Jaeger with the POST-DIGITAL ESRs and Prof Massar on the Mini-symposium
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