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Abstract: 
 
Density modelling in high dimensions is a very difficult problem. Traditional 
approaches, such as mixtures of Gaussians, typically fail to capture the 
structure of data sets in high dimensional spaces. In this talk we will argue that 
for many data sets of interest, the data can be represented as a lower 
dimensional manifold immersed in the higher dimensional space. We will then 
present the Gaussian Process Latent Variable Model (GP- LVM), a non-linear 
probabilistic variant of principal component analysis (PCA) which implicitly 
assumes that the data lies on a lower dimensional space. Having introduced the 
GP-LVM we will review extensions to the algorithm, including dynamics, 
learning of large data sets and back constraints. We will demonstrate the 
application of the model and its extensions to a range of data sets, including 
human motion data, a vowel data set and a robot mapping problem. 
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Biography: 
 
Neil Lawrence is a Senior Research Fellow in the School of Computer Science 
at the University of Manchester, U.K.. Previous to this appointment he was a 
Senior Lecturer in the Department of Computer Science at the University of 
Sheffield, U.K. where he was head of the Machine Learning Research Group. 
His main research interest is machine learning through probabilistic models. He 
is interested in both the algorithmic side of these models and their application in 
areas such as bioinformatics, speech, vision and graphics.  
 
His PhD was awarded in 2000 from the Computer Lab at the University of 
Cambridge. He then spent a year at Microsoft Research, Cambridge before 
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