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MOTIVATION
Challenges in model parameterization
Full parameterization of physical | » Traditional parameterization is time-consuming and costly
models is laborious  Commstion, it concentration « Extensive experimental effort,
Separator parameters . Ereeolyte diffuson cosfiient . Destructive techniques, specialized equipment and expert knowledge

* Thickness

* Transference number = Difficulty in extracting reliable parameters from measurements

» Activity coefficient

* Porosity

» tortuosity
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« Large variance in literature for same chemistry, thoughtless use of model assumptions

Goal for further development
* Need for efficient, automated non-invasive parameterization workflows
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+ Electrode dimensions 7 P00 + Particle radius i ' > Less parameterization burden can democratize the use of physical battery models
» Surface area
~ EXPERIMENTS N INVERSE MODELLING A
Experimental sequence for parameter extraction Model-based analysis to extract parameters
here: high power commercial graphite electrode Inverse modelling tools with different functionalities are used: PyBOP (Oxford)
- fits data to all PyBaMM models, while EP-BOLFI (DLR) uses Bayesian
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Different state-of-the-art experimental techniques for extraction of Ds .. Time [h]
have been tested. Results relatively consistent but with huge differences _ o ¥ e
In terms of efficiency: e.g. 120 h (GITT) vs. 20 min (ICl) E Uncertainty quantification of
. EP-BOLFI and breakdown of the
> Inhe!’ent constraints of anz_alysis model_s (e.q. Weppne_r & Huggins) limits the g 1 :PBoq overpotential contributions shows
precise capture of underlying mechanisms and meaningfulness of results : m > improvement of experimental
_ _ . _ 5 conditions necessary to obtain more
» Inverse modeling allows systematic optimization of the experimental sequence — i | accurate parameters
and parameters to achieve high accuracy in parameter estimation L 02 04 08 X )
~——AUTOMATION - —— BATTINFO LINKED DATA <
Automated workflows enabled by Python scripts and Kadi4Mat P Linked Data refers to a method of
Segmentation Inverse modelling ';“’ Kadi4Mat structuring and interconnecting data on the
web using standard formats such as RDF
GITT measurement | Parameter evaluation J
' H ‘g PyBOP‘ fit vs. experiment

Linked Data provides:

» |Improved data interoperability

» Automation and workflow optimization
» Standardization and consistency

1.50 1

1.251

[
- g 0.000 4
- 800 E > & =)
=
[= =
0.002

EP-BOLFI

0.751

0.50 1

u/v
v
Voltage / V
o = o = =
-+ h (=] [=] 28] E:Y
1 1 1 1 1 1 1
I
i
f
[ 4
I
C t/ A
D
Cycl

0.00 1~ . , ‘ : : )
0 100 200 300 400 500 - - . -
t/h B

echem. data E - Parameter file S
: OCV & SOC extraction [ } . .
: Parameters for Cell information,
Harvested data v from pulses ¢ A modelling metadata _ _
from cycler parameters material properties
| Parametric OCV model fit fOr mOdeIIIng E 1 / \
GITT measurements — __ s ;Zdzg}:EEEi{gGOE)EGEEEﬁ}Zthzttt | oV model & Data description in BattINFO {d}
used to extract OCV = | }E ............. > COC |mE[) € — datasets
and kinetic/transport ¢ 1 IS \ /
0.2 ar
parameters WWWWWﬁWWwW |
0o | - test test protocol In
T WELEEEW  standardized language
k S0C [C] / k S a g g j
~— CONCLUSION ™~
 PyBOP and EP-BOLFI provide robust inverse modeling frameworks with
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» Utilizes for structured, machine-readable data.
» Improves consistency Iin parameter extraction and interpretation.

* Inverse modelling tools
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