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Background	
  and	
  Context	
  

•  Our	
  goal	
  is	
  to	
  classify	
  paHents	
  into	
  those	
  who	
  
respond	
  well	
  to	
  treatment	
  or	
  not	
  based	
  on	
  brain	
  
shape	
  analysis	
  measures.	
  	
  

•  	
  Apply	
  automated	
  feature	
  extracHon	
  and	
  shape	
  
analysis	
  algorithms	
  to	
  brains	
  of	
  major	
  depressive	
  
disorder	
  (MDD)	
  paHents.	
  

•  Classify	
  remiOers	
  and	
  non-­‐remiOers.	
  	
  
•  RemiOers	
  are	
  depressed	
  subjects	
  who	
  have	
  post-­‐
SSRI	
  treatment	
  Hamilton	
  depression	
  scores	
  less	
  
than	
  or	
  equal	
  to	
  seven.	
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The	
  Dataset	
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Workflow	
  

•  Extract	
  features	
  
•  QuanHfy	
  feature	
  shapes	
  
•  IdenHfy	
  features	
  
•  Label	
  brains	
  
•  Database	
  features	
  with	
  labels	
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atlas" target"

extract features"

Step 1:   extract features"

Feature-based labeling	
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atlas" target"

match"

Step 2:   match atlas and target features"

Feature-based labeling	
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atlas" target"

Step 3:   compute image + landmark-based"
               registration transform from atlas to target"

transform"

Feature-based labeling	
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atlas" target"

Step 2:   or match..."
              "

match"

Feature-based labeling	
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atlas" target"

Step 3:   then propagate labels within inferred label boundaries?"

match"

fill"

Feature-based labeling	
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"
3-D:  "
labeled"
  sulcal"
  sulcal"

"
"

2-D:  "
  sulcal"
   gyral"

"
"

1-D:  "
sulcal"

& gyral"
"
"

0-D:  "
SIFT"

sulcal"
"

points!
pits!

curves!

ribbons"
surfaces!

regions (manual)"
basins "
skeletons!

Feature-based labeling	
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3-D"

2-D"

1-D"

0-D"

volume"
surface area"
lengths (thickness)"
?"

area"
curvature"
convexity"
?"

length"
curvature"
convexity"
depth"
thickness"

number of points"
3-D convex hull volume"
1-D sequence"
?"

Candidate shape measures	
  



Fundi	
  Measurements	
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Inflated	
  Fundi	
  

Measures:!
•  length!
•  curvature!
•  convexity!
•  depth!
•  thickness!



noSQL	
  Graph	
  Data	
  Model	
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Project	
  

Subject	
  

Feature	
  	
  Collec0on	
  

Individual	
  Feature	
  

Annota0on	
  



Screenshot	
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Future	
  work	
  

•  Extend	
  graph	
  data	
  model	
  to	
  accommodate	
  
inter-­‐subject	
  vaiability	
  

•  Query	
  library	
  
– Extract	
  measures	
  needed	
  for	
  classificaHon	
  
– Sub-­‐graph	
  mapping	
  

•  AnnotaHon	
  framework	
  
– SemanHc	
  labels	
  from	
  ontologies	
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