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• Scientific machine learning (SciML)

• Example of SciML: Alphafold2

• SciML for WFBR topics



Part 1: Scientific machine 
learning (SciML)



What is scientific machine learning and why?

• Physics/process-based model/ 
rules + neural networks (deep 
learning). 

•  Lack of data 

• Domain knowledge reduces data 
requirement for model training 

Physics/process

based 

model/rules

https://sciml.wur.nl/reviews/sciml/sciml.html



Nobel prize 2024: the year of AI and SciML 
The Nobel Prize in Physics 2024 The Nobel Prize in Chemistry 2024

Neural networks
Domain-knowledge based 

Computational model

SciML: Alphafold2 



SciML: 1. Physics-guided model  
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SciML: 2. Physics-encoded model  
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SciML: 3. Physics-informed model  



Part 2: Example of SciML 
Alphafold2



AlphaFold2: Model architecture  
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(Self-) Attention
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AlphaFold2: Evoformer  
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AlphaFold2: Structure module  



AlphaFold2: physics-informed loss function   

0.5𝐿𝐹𝐴𝑃𝐸 + 0.5𝐿𝑎𝑢𝑥 + 0.3𝐿𝑑𝑖𝑠𝑡 + 2𝐿𝑚𝑠𝑎 + 0.01𝐿𝑐𝑜𝑛𝑓                                                        training

0.5𝐿𝐹𝐴𝑃𝐸 + 0.5𝐿𝑎𝑢𝑥 + 0.3𝐿𝑑𝑖𝑠𝑡 + 2𝐿𝑚𝑠𝑎 + 0.01𝐿𝑐𝑜𝑛𝑓 + 0.01𝐿𝑒𝑥𝑝 𝑟𝑒𝑠𝑜𝑙𝑣𝑒𝑑 + 1.0𝐿𝑣𝑖𝑜𝑙  fine tuning 

𝐿 =

Chirality

RMSD-like loss 
does not ensure 

chirality 
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aligned 
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AlphaFold2: Frame aligned point error (FAPE)

Chirality



AlphaFold2: Frame aligned point error (FAPE)

Chirality

RMSD-like loss



Part 3: SciML for WFBR topics
 



(Potential) SciML applications in WFBR domains

• Food/biomass processing 
models (Neural Networks + 
e.g., Kinetic/Thermodynamic 
models)

• Molecule Design (Neural 
Networks + Molecular Dynamic 
Simulation )

• Rheology modelling for 3D 
printing (Neural Networks + 
Viscoelastic Models)

• Kinetic quality decay (Neural 
Networks + Kinetic models)

• Cold storage volatile mapping 
(Neural Networks + Computational 
Fluid Dynamics Models)

• Food supply chain parameters 
(FLW) prediction (Neural Networks 
+ knowledge-based rules)



Take away

SciML can help WUR researchers to employ AI to improve the efficiency 
and quality of their research in food-related domains (and beyond), 
even when data availability is relatively limited. 
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