
DGP-LVM: Derivative Gaussian process latent 

variable models

Soham Mukherjee, Manfred Claassen, Paul-Christian Bürkner

preprint



Motivation: single-cell biology
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Single-cell RNA sequencing data

In real world…

Ordered cells



Model framework

Gaussian 
processes
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Varying 
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Correlated outputs
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DGP-LVM

For a choice of covariance function 𝐾𝑑  and output 

dimension  𝑑

Considering derivative SE with length scale 𝜌𝑑 and 

GP marginal SD 𝛼𝑑

Specify the likelihood with error SD 𝜎𝑑Latent inputs with measurement SD 𝑠



Simulation study

Periodic data

Consider a periodic data simulation scenario



Effects of derivatives
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We compare the effects of adding derivative information along with scaling customizations on estimating latent 𝑥

Note: The prior RMSE is the error between the true 𝑥 and prior ෤𝑥 

Output dimensions



Summary

• GPs for scaled derivative multi-correlated-output data.

• Uncertainty estimates for latent samples using MCMC.

• Applications to single-cell biology and other fields dealing with derivative data.
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