
Equivalent C
ircuit

Efficient Param
eterization

Living
 Param

eter
D

atabase

N
on-D

estructive 
Param

eterization

M
icroscopy and Ex-situ
 Param

eterization

 Experim
ental battery 

data from
 laboratory

Digital Twin of Batteries

M
achine Learning

Physics- Based 
C

ontinuum

Real- Tim
e Flow of Field Data

Internet of Thing
s, cloud 

connectivity w
ith A

PI

Sm
art Sensing Battery

M
anagem

ent

Electric m
obility and 

transport electrification
 on-road/m

arine/
off-road/stationary

Consortium

Connect:
@batmaxprojecteu

 BATMAX Project

Funded by the European Union. Views and opinions expresssed are
however those of the author(s) only and do not necessarily reflect
those of the European Union or the European Climate, Infrastructure
and Environment Executive Agency (CINEA). Neither the European
Union nor the granting authority can be held responsible for them. 

GRANT AGREEMENT: 101104013 

Battery management 
by multi-domain digital twins
Battery management 
by multi-domain digital twinsProject funded by:

This work was supported by the Swiss State
Secretariat for Education, Research and
Innovation (SERI)

batmaxproject.eu



Develop a system for effectively

parameterizing physics-based

models.

Develop hardware that utilizes

advanced sensors to enhance

connectivity and data sharing to

support the battery BMS.

Develop hybrid (data and physics-

based models) and AI-driven models

to optimize battery lifetime and

improve battery management BMS. 

Integrate the BMS with a multi-scale

battery digital twin framework to

enable a dynamic operation. 

ObjectivesProject
BATMAX project main objective is to optimize the

performance of the battery system by improving

its safety, reliability, service life and lifetime cost.

For the fulfillment of the main objective BATMAX

partners are building a framework (hardware and

software) for next generation of battery

management by adopting emerging technologies

for a holistic data management. Advanced Battery

Management System (BMS) algorithms coupled to

real-time multiscale digital twins will combine data

from simulation, laboratory and operational

sources to provide next-generation battery

management.

Innovative methods of combining

physics and data-driven models in

battery management will allow: 

Optimal performance, lifespan,

reliability, and safety of battery

systems in both transportation and

stationary applications.

Enabling effective knowledge-

driven predictive maintenance. 

Enabling effective knowledge-

driven end of life management of

battery systems.

Enabling the development of more

accurate degradation models.

Εxpected outcomes:

       Enhance the competitiveness of the European battery ecosystem on a global scale.

       Accelerate growth of innovative, competitive and sustainable battery manufacturing industry in Europe.

       Accelerate electrified mobility with improved affordability, performance, safety, and reliability. 

       Enhance the overall sustainability and Life Cycle Assessment of each segment of the battery value chain. 

       Increase exploitation and reliability of batteries in stationery and vehicle applications.

Εxpected impact:


