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Materials Acceleration Platforms (MAPs)
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BIG-MAP: Battery Interface Genome Materials Acceleration Platform

Clark et al., Adv. Energy Mater. (2021) 2102702
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Example: 

Bio-Logic EIS spectrum

• How?

▪ Using unique identifiers

▪ Using common vocabulary

▪ Mapping terms to quantities & items

▪ Use Open Formats, Licenses, etc.

emmo:Time

emmo:ElectricPotential

emmo:ElectricCurrentemmo:ElectricImpedance

emmo:Frequency

EMMO

Elementary Multiperspective

Material Ontology

Unambigious description of the content !

QUDT 

Quantity, Unit, Dimenson and 

Types Ontology

unit:Vunit:HZ

unit:SEC

unit:MilliAunit:OHM

FAIR Linked Data

https://big-map.github.io/BattINFO/getstarted.html

https://big-map.github.io/BattINFO/getstarted.html
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RDF as atomistic view
on information
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An analogy from biology

{🔋}
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Data 
about 
one Cell

Protein

~ 1 Unit
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~ 10000 Units

Triple

Data about 
one process
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Amino 
Acid

OrganismBattery DataSpace
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We prefer at least 
semi-crystallinity 
or amorphousness
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An Object-Oriented view on the Graph
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Combining established technologies

https://oo-ld.github.io/playground/

https://oo-ld.github.io/playground/
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Commonly (subconsciously) used concept

▪ Object

▪ Basic unit of OO

▪ Can be anything

▪ Has a Type

▪ Has an ID

▪ Class / Category

▪ Type: Object

▪ User-defined data type

▪ Properties that are common to all objects of that class

▪ Hierarchy and Inheritance

▪ Instance / Item

▪ Type: <Some Category>

▪ Properties from its class

Entity / Thing

isA

…

All abstract concepts Real-world (physical) Items 

OSL

Battery cell #a38hf4 

#a38hf4

hasType
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Graphite || LFP 

Battery Cell

Fraunhofer ISC PHEV/2 

Pouch Cell Type No 514

Lithium-Ion 

Battery Cell

isA

isA

isA

Subclass

Create

Meta concepts

battinfo:Battery

Cell

subclassOf

MetaOwlClass

hasType

hasType

MetaPhysical

ItemClass

isA

hasType

MetaClassData Modelling
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Linked Data Schemas

▪ What you see ▪ What you create in the background▪ independent

schemas ...

▪ … Combined to application 

specific structures

▪ … and send to digital workflows
Common 
Repositories
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BIG-MAP Archive

REST-
API
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https://github.com/OpenSemanticLab

https://doi.org/10.5281/zenodo.8110654

OpenSemanticLab as MAP ELN

https://github.com/OpenSemanticLab
https://doi.org/10.5281/zenodo.8110654
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TimeSeriesDBFileStore DocumentStore
TripleStore / GraphDB

Ontologies: 
BattINFO, GPO, 

BVCO, 
DataBatt

Information 

Twin

Behavioral 

Twin

Model SpaceData-driven Physics-driven
hybrid

… …

Reuse Reuse Reuse

Rework Rework Rework Rework

Process Step 1 (PS1) Process Step 2 (PS2) Process Step n-1 (PSn-1) Process Step n (PSn)VQ1 VQ2 VQn-1 VQn

Process redesign

Output

Part

Scrap-Parts

Redesign Redesign Redesign Redesign

Process Monitoring and Optimization

Semantic layer
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Usecase: Comprehensive Semantic Information Structure in the Battery Value Chain

https://github.com/BIG-MAP/BattINFO
https://github.com/General-Process-Ontology/ontology
https://github.com/Battery-Value-Chain-Ontology/ontology
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Electrode foil

Battery cell

Separation

Drying

Stacking
EoL-Test

Formation
Filling

Domain specific Knowledge Graphs

AI Image 
Segmentation
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Separation

Drying

Stacking
EoL-Test

Formation
Filling

Data space along the value chain

Institution A Institution B Institution C

Institution D
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(source: IDSA, IDS RAM 4)

Towards Material Data Spaces

End-user End-user

LCA
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Contact: Dr. Simon Stier
Head of Digital Transformation

simon.stier@isc.fraunhofer.de
+49 931 4100 661
Fraunhofer ISC, Neunerplatz 2, Würzburg

Thank you for 
your attention!

More Information: isc.fraunhofer.de/digitale-transformation
github.com/OpenSemanticLab

mailto:simon.stier@isc.fraunhofer.de
https://www.isc.fraunhofer.de/digitale-transformation
https://github.com/OpenSemanticLab

