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Gaussian processes (GPs) vs. Deep Neural Networks (DNNs)

CapabilityModel Check

DNN Variants can operate on molecular 
representations

GP Variants have difficulty operating on many 
molecular representations

GP Exact Bayesian inference. First choice 
surrogate for Bayesian optimisation

DNN
Approximate Bayesian inference. 
Challenging to use for Bayesian 
optimisation



"Gaussian processes are useful tools for automated tasks 
where fine tuning for each problem is not possible. We do 
not appear to sacrifice any performance for this simplicity.”

Sir David MacKay FRS

Gaussian Processes as Stable Surrogate Models for Active 
Learning and Bayesian Optimisation Loops



Gaussian Processes as a Tool for Self-Driving Laboratories



Extending Gaussian Processes to Molecular 
Representations

?



Extending Gaussian Processes to Molecular 
Representations

String, Graph, and Bit 
Vector Kernels



Comparison to Other Software Libraries





Tutorials




