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On the Hunt for Biomarkers



A Role For Data Fusion?:
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A spectrum of data fusion approaches
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Fusion, in in increasing order of joint information provided, can range from

simple visual inspection of two modalities (red and yellow circles), to

overlaying them (e.g. PET/CT fusion), to jointly analyzing in series where

one modality informs another (e.g. fMRI seeded EEG reconstruction), to a

full joint analysis of multimodal relationships.

V. D. Calhoun and J. Sui, "Multimodal fusion of brain imaging data: A key to finding the missing link(s) in 

complex mental illness," Biological Psychiatry: Cognitive Neuroscience and Neuroimaging, in press.



Why joint/multimodal? 
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In a non-joint analysis, we maximize the 
likelihood functions for each modality 

separatelyé

Resulting in two unmixing parameters, that 
then have to somehow be fused together

In contrast: for a joint analysis we 
maximize the joint likelihood function, 
resulting in a single fused unmixing 

parameter

The benefit of a joint analysis is we can capitalize on the joint distribution

of the multimodal imaging data which can improve our ability to

discriminate health and disease.



Univariate vs multivariate approaches

Univariate approaches are not optimized to capture related patterns of multiple sets of points as 

indicted in the right side of the figure. This is a key advantage of a multivariate approach. As 

shown on the right figure, the identified patterns pool together multiple data points and thus can 

help identify patterns made up of a combination of relatively weak individual data points that 

together convey a significant finding. 

V. D. Calhoun and J. Sui, "Multimodal fusion of brain imaging data: A key to finding the missing link(s) in 

complex mental illness," Biological Psychiatry: Cognitive Neuroscience and Neuroimaging, in press.


