






Diffusion Tensor Imaging (DTI) �
- High-dimensional data at each 
point; signals lie in Riemannian 

manifolds; need metrics


MRI 

DTI 

HARDI 

C. Lenglet/INRIA


Is this brain normal?


























Tractography analysis pipeline 



Statistics on Tracts


Colby et al., 
OHBM 2011




Statistics on Tracts


Colby et al., 
OHBM 2011










Sowell/Peterson/Thompson/Welcome 
et al., 2003, Nature Neuroscience 

Nonlinear Loss (N=176 
normal subjects) 



Sowell/Peterson/Thompson/Welcome 
et al., 2003 



Drug Trial Example: �

Olanzapine (atypical)�
vs.  �

Haloperidol (typical)�

Thompson/Lieberman �

Lilly HGDH Study (2007)�

Do Antipsychotics Resist Gray Matter 
Loss in Schizophrenia?




Thompson/Lilly-HGDH/Lieberman 2007


Comparing Drugs: Olanzapine

Slows the Rate of Gray Matter Loss 




Time-Lapse Map of Brain Development (PNAS, 2004) 



NIMH HEALTHY CONTROLS 
N=12 (6 male / 6 female), AGE: 13.5±0.7 yrs. at baseline 

NIMH CHILDHOOD-ONSET SCHIZOPHRENIA 
(COS) 

N=12 (6 male / 6 female), AGE: 13.9±0.8 yrs. at baseline 

Mean Annualized Growth Rate Maps 

% Growth Rate shown in RED 
% Loss Rate shown in BLUE 

-2%                    -1%                    0%                    +1%                    +2% 



Methamphetamine Brain Damage  
(Thompson et al., J Neurosci, 2004) 

22 chronic meth abusers and 21 Controls scanned with MRI

What is the profile of cortical thinning?




Thompson et al., PNAS, 2005


















Computer Vision - Automatically Measure Brain MRI 

Terzopoulos, Yuille, Osher at UCLA – world leaders,  
we have existing collabs, shared PhD students 


