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Today’s	  agenda

• Summary	  of	  the	  contest

• Presenta7ons	  from	  each	  team

• Results	  and	  ranking

• Round	  table	  discussion



The	  contest



The	  contest:	  an	  overview

• MOTIVATION:
-‐ recently,	  many	  methods	  have	  been	  proposed	  to	  reconstruct	  dMRI	  data

-‐ no	  comprehensive	  comparison	  among	  various	  methods	  exist

-‐ compare	  different	  methods	  using	  the	  same	  framework

• STRUCTURE:
-‐ training	  data	  was	  released	  to	  teams	  for	  tes7ng	  their	  methods

on	  a	  known	  ground-‐truth

-‐ evalua7on	  of	  reconstruc7ons
performed	  on	  tes+ng	  data
with	  unknown	  ground-‐truth

TEAM ORGANIZERS

1. sampling scheme

2. simulated signal

3. estimated reconstructions



The	  contest:	  synthe0c	  data

• Signal	  simulated	  with	  classical	  Mul0	  Tensor	  model

• Rician	  noise	  was	  added	  with	  several	  SNR	  (5	  ≤	  SNR	  ≤	  40)

where	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  and	  	  	  	  	  	  	  	  	  	  	  	  	  .

• Two	  synthe7c	  phantoms
-‐ Independent	  Voxels

-‐ Structured	  Field



The	  contest:	  evalua0on	  criteria	  (1/2)

1) 	  Es0ma0on	  of	  the	  ODF



The	  contest:	  evalua0on	  criteria	  (1/2)

1) 	  Es0ma0on	  of	  the	  ODF

2) 	  Number	  of	  fiber	  compartments

 n- = number of under-estimated compartments 

 n+ = number of over-estimated compartments 



The	  contest:	  evalua0on	  criteria	  (2/2)

3) 	  Angular	  error

-‐ AE1:	  	  average	  over	  all	  true	  and	  es7mated	  compartments

-‐ AE2:	  	  same	  as	  AE1,	  but	  uses	  a	  weighted	  average	  (volume	  frac7ons	  fi)

-‐ AE3:	  	  same	  as	  AE1,	  but	  doesn’t	  consider	  missing/extra	  fibers

Mtrue = Mestimated Mtrue < Mestimated Mtrue > Mestimated



The	  contest:	  final	  ranking

• The	  final	  ranking	  is	  based	  on:
-‐ overall	  performance	  on	  Testing_IV	  phantom

-‐ overall	  performance	  on	  Testing_SF	  phantom

-‐ performance	  at	  specific	  crossing	  angles:	  30°,	  45°,	  60°

-‐ 3	  error	  metrics:	  MSE,	  Pd,	  AE1	  

-‐ 3	  levels	  of	  noise:	  SNR	  =	  10,	  20,	  30

• 45	  separate	  rankings,	  with	  points	  assigned	  according	  
to	  the	  rela7ve	  posi7on	  in	  each:
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1°➝25,	  	  	  	  2°➝18,	  	  	  	  3°➝15,	  	  	  	  4°➝12,	  	  	  	  5°➝10,	  	  	  	  6°➝8,	  	  	  	  7°➝6,	  	  	  	  8°➝4,	  	  	  	  9°➝2,	  	  	  	  10°➝1

• The	  team	  collec7ng	  more	  points	  is	  the	  winner



The	  methods



Results	  and	  ranking



Results:	  overall	  IV	  (1/6)
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Results:	  overall	  IV	  (2/6)
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Results:	  overall	  IV	  (3/6)
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Results:	  overall	  IV	  (4/6)
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Results:	  overall	  IV	  (5/6)
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Results:	  overall	  IV	  (6/6)
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Results:	  crossing-‐angle	  (1/2)
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Results:	  crossing-‐angle	  (2/2)
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Results:	  overall	  SF	  (1/6)
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Results:	  overall	  SF	  (2/6)

O
DF

	  e
s7
m
a7

on

SN
R	  
=	  
10



Results:	  overall	  SF	  (3/6)
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Results:	  overall	  SF	  (4/6)
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Results:	  overall	  SF	  (5/6)
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Results:	  overall	  SF	  (6/6)
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Results:	  IV	  ➠	  SF	  enhancement	  (1/6)
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Results:	  IV	  ➠	  SF	  enhancement	  (2/6)
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Results:	  IV	  ➠	  SF	  enhancement	  (3/6)
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Results:	  IV	  ➠	  SF	  enhancement	  (5/6)
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Final	  ranking

“...we believe that in this competition
everyone are winners...”



Final	  ranking
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Round	  table	  discussion



Discussion

• Results:	  is	  there	  a	  real	  “winner”?

• Evalua0on	  framework:	  pi_alls,	  improvements,	  
comments

• What	  have	  we	  learned?	  Where	  to	  go	  from	  here?

• Proposi0ons:
-‐ common	  journal	  paper?

-‐ online	  shared	  evalua7on	  tool?	  	  h7p://vision.middlebury.edu

http://vision.middlebury.edu/stereo/eval/
http://vision.middlebury.edu/stereo/eval/

