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ABSTRACT 
Today, energy production and transport are evolving fast to meet challenging environmental targets 
and growing demand. The Achilles’ heel is energy storage, which is incapable of providing both low-
cost and high-performance solutions. The answer is not a simple evolution of existing batteries but 
disruptive technologies that must be discovered fast. The BIG-MAP vision is to develop a modular, 
closed-loop infrastructure and methodology to bridge physical insights and data-driven approaches 
to accelerate the discovery of sustainable battery chemistries and technologies. BIG-MAP’s strategy 
is to integrate machine learning cohesively, computer simulations, and AI-orchestrated experiments 
and synthesis to accelerate battery materials discovery and optimization. The project will be a lever 
to create the infrastructural backbone of a versatile and chemistry-neutral European Materials 
Acceleration Platform, capable of reaching a 10-fold increase in the discovery rate of novel battery 
materials and interfaces. 
 
This deliverable, included in the WP 1 ‘Project management, education, exploitation, and outreach’, 
aims at reporting on ‘D1.10 - Proceedings from Early Stage Research Seminar’. One of the main 
objectives of the WP1 is to create and promote a dissemination and training strategy for accelerated 
AI-based materials discovery to different groups of stakeholders throughout the whole battery chain 
value and to ensure high visibility and awareness for the project outcome by selecting the right type 
of communication channels and timing. In this regard, 2022 BIG-MAP has put in place a series of AI 
workshops to train young researchers in AI development. Specifically, this deliverable reports on 
the 1st BIG-MAP AI workshop organized by DTU on January 24-25th.  
  



 

Battery Interface Genome - Materials Acceleration Platform 
 

 

3 

TABLE OF CONTENTS  
 

1. INTRODUCTION AND PURPOSE ........................................................................................................ 4 

2. ORGANISATION ............................................................................................................................... 4 

3. REGISTRATION AND ATTENDANCE ................................................................................................... 4 

4. CONTENT AND PROGRAMME........................................................................................................... 5 

5. FEEDBACK ....................................................................................................................................... 5 

6. CONCLUSION ................................................................................................................................... 5 

ANNEX  – PRESENTATIONS USED IN THE AI WORKSHOP .......................................................................... 6 

1) MACHINE LEARNING POTENTIALS ............................................................................................................. 6 
2) AI APPLIED TO BATTERY MANUFACTURING MESOSCALE DATA ......................................................................... 8 
3) UNCERTAINTY AND SENSITIVITY WITH SURROGATE MODELS ............................................................................ 9 
4) DISCOVERING GOVERNING EQUATIONS FROM DATA WITH AI ........................................................................ 12 
5) MULTISCALE MODELLING OF BATTERY ELECTRODES USING DFT AND CLUSTER EXPANSION ................................... 13 
6) ORCHESTRATING DISTRIBUTED MATERIALS ACCELERATION PLATFORM ............................................................. 14 
 
 
 

 



 

Battery Interface Genome - Materials Acceleration Platform 
 

 

4 

 
 
BATTERY 2030+ projects (especially BIG-MAP) target AI toolkits to accelerate the development of 
new sustainable high-performance batteries. As these models are being developed, the aim is to 
continually train the BATTERY 2030+ members in effectively using those and integrating AI models 
in their research practice. To that goal, BIG-MAP has launched a series of AI workshops where young 
researchers involved in AI development train others through lectures and hands-on tutorials. The 
first BIG-MAP AI Workshop was organised on January 24-25th as a two-day online event, and it 
counted with the participation of more than 90 attendees. 

 
 
Arghya Bhowmik from DTU was the person responsible for the organisation of this workshop as 
WP11 lead, with the administrative support from Anne Heglingegård, who is also from DTU. This 
workshop was promoted among the BIG-MAP community, and it was shared with the BATTERY 
2030+ as well. The event had two main parts: the morning session included lectures imparted by 
the different experts. In the afternoon, participants were divided into smaller groups for a more 
practical exercise. The event was held mainly over Zoom but the afternoon session combined Zoom 
with Slack channels, which allowed participants to chat and even call to prepare the homework. 
 

 
 
Among researchers affiliated with BATTERY 2030+ projects (BIG-MAP, HIDDEN, SPARTACUS, 
SENSIBAT, BAT4EVER), 114 members attended the workshop (with observed peak simultaneous 87 
members being online) covering all seniority levels from graduate students to senior professors. 
Uniquely, the researchers performed the teaching and training – PhDs and postdocs while 
professors played the role of moderators and teaching assistants. 
 

 

Registration by project

ARTISTIC HIDDEN SPARTACUS BAT4EVER SENSIBAT BIG-MAP
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The 1st workshop (January 2022 edition) was conducted online on 24th and 25th January 2022. In 
the morning, there were three oral presentations in a single track attended by all. After lunch, three 
parallel hands-on sessions were executed by respective oral presenters and additional tutors. In the 
afternoon, people are divided into three groups to learn one tool in-depth and how to use it. Each 
oral presentation was a 30-40 min lecture followed by a discussion totalling 60 min. 
 
Following topics were covered: 

(a) Ioan-Bogdan Magdău (Cambridge University) Machine learning potentials. For more information, 
see Annex 1.  

(b) Marc Duquesnoy (Université de Picardie Jules Verne) AI applied to battery manufacturing 
mesoscale data. For more information see Annex 2.  

(c) Jonas Busk (Technical University of Denmark) Uncertainty and sensitivity with surrogate models. 
For more information see Annex 3. 

(d) Eibar Flores (Technical University of Denmark) Discovering governing equations from data with 
AI. For more information, see Annex 4. 

(e) Alexander Sougaard Tygesen (Technical University of Denmark) Multiscale modelling of battery 
electrodes using DFT and Cluster Expansion. For more information, see Annex 5. 

(f) Fuzhan Rahmanian (Karlsruhe Institute of Technology) Orchestrating distributed materials 
acceleration platforms. For more information, see Annex 6. 

 
 
Disregarding positive feedback on usefulness etc., the main constructive feedback was – (a) having 
a handout that lists all requirements for the workshops beforehand would help save software set 
up time (b) having serial workshops spread over days so that people can attend many. 

 
 
One of the main objectives of the BIG-MAP WP1 ‘Project management, education, exploitation, and 
outreach’ is to create and promote a dissemination and training strategy for accelerated AI-based 
materials discovery to different groups of stakeholders throughout the whole battery chain value 
and to ensure high visibility and awareness for the project outcome by selecting the right type of 
communication channels and timing. By organising this workshop, BIG-MAP contributed to a wider 
and more efficient use and integration of AI models in the research practice of the different projects 
coordinated by BATTERY 2030+  
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1) Machine learning potentials 
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2) AI applied to battery manufacturing mesoscale data 
 

1st AI BIG-MAP Workshop 
 

Marc Duquesnoy 
 
Improving Li-ion battery (LIBs) requires a major focus on manufacturing process optimization. In this 
multi-variable problem, the analysis of experimental and synthetic datasets is crucial to unravel the 
dependencies between manufacturing parameters and countless electrode properties directly 
related to electrochemical performances, as demonstrated by the ARTISTIC Project1. In this 
presentation, I demonstrated the application of Artificial Intelligence (AI) to first automatically 
extract meaningful informations from experimental data to enlarge the manufacturing process 
knowledge2, and second to develop AI tools bypassing physics-based models calculations to fast 
predict simulation results, leading to a drastic reduction of the computational cost3. The first study 
case was the application of un/supervised Machine Learning (ML) algorithms to automatically assess 
heterogenous coated electrodes based on mass loading and thickness measurements generated in 
the context of the ALISTORE-ERI Project. Also, I demonstrated in another study case the interest of 
functional data analysis to study the electrode slurry viscosity from mechanistic simulations, whose 
main goal is to mimic the manufacturing steps through 3D electrodes generation4. We took 
advantage of such a theoretical presentation in the afternoon to proceed to a training session with 
students on different experimental and synthetic datasets. The latter enabled students to have 
practical applications of the detailed ML algorithms on different types of fabrication parameters, 
from the slurry formulation to the calendering step. Lastly, we talked about the setting up of 
predictive ML models to provide to students an accurate approach to train supervised regression 
models, with diverse well-known methods. 
 
  

                                                      
1 Duquesnoy, M. Lombardo, T., Chouchane, M., Primo, E. N., Franco, A. A. (2020) Data-Driven Assessment of Electrode 
Calendering Process by Combining Experimental Results, In Silico Mesostructures Generation and Machine Learning. 
Journal of Power Sources. 480, 229103 
2  Duquesnoy, M., Boyano, I., Ganborena, L., Cereijo, P., Ayerbe, E., Franco, A. A. (2020). Machine Learning-Based 
Assessment of the Impact of the Manufacturing Process on Battery Electrode Heterogeneity. Energy & AI. 100090 
3 Duquesnoy, M., Lombardo, T., Caro, F., Haudiquez, F., Ngandjong, A. C., Xu, J., ... Franco, A. A. (2022). Functional 
Data-Driven Framework for Fast Forecasting of Electrode Slurry Rheology Simulated by Molecular Dynamics. ArXiv 
preprint arXiv:2201.04394. 
4 Lombardo, T. Caro, F., Ngandjong A. C., Hook J-B., Duquesnoy, M. Delepine, J-C., Ponchelet, A., Doison, S., Franco, A. 
A. (2022) Batteries & Supercaps. 1 
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3) Uncertainty and sensitivity with surrogate models 
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4) Discovering governing equations from data with AI 
 
Engineering better performing Li-ion battery electrolytes requires balancing compromises among 
multiple desirable properties, where the electrolyte conductivity is critical. In this multi-objective 
optimization problem, a fast and accurate model describing ionic transport on practical electrolyte 
formulations is highly desired. In this work, we apply symbolic regression to find a suitable surrogate 
model of the conductivity of a LiPF6-based electrolyte, using a large experimental dataset from high-
throughput conductivity measurements. We demonstrate the emergence of an expression 
outstanding for being simple, accurate, consistent, and generalizable. Notably, even if found from a 
purely statistical approach, the expression inherits functional aspects from established 
thermodynamic laws, indicating our model to be grounded on the physical mechanisms 
underpinning electrolyte transport. Our approach demonstrates the potential of using machine 
learning to find accurate and physically-sound surrogate models in complex systems without 
established physico-chemical theories. 
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5) Multiscale modelling of battery electrodes using DFT and Cluster Expansion 
 
Modeling battery electrode materials using ab initio methods is just the first step of the way towards 
simulating the performance. In many cases, ab initio is too restricted by the length scales it allows. 
Multiscale methods allow for bridging simulations at different length scales. In the case of the 
Cluster Expansion method, we can simulate disordered materials starting from ab initio calculations 
which are limited to a few hundred atoms, and venture into the thousands and even millions of 
atoms. This allows us to explore a completely different set of properties, which only manifest on the 
longer length scales.  
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6) Orchestrating distributed materials acceleration platform 
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