
Day	  1	  Recap	  





Discussion	  Topics:	  



Three	  Topics	  Selected:	  

•  Annota8on	  and	  Standardiza8on:	  [Ilya,	  Peter];	  

•  Accuracy	  and	  Image	  Processing:	  	  [Jim];	  

•  Mul8-‐resolu8on	  Atlases:	  [Duncan];	  



Summary:	  Annota8ons	  +	  Standardiza8on	  

•  Annota8ons	  
–  How	  do	  we	  come	  up	  with	  agreed	  upon	  nomenclatures	  to	  annotate	  images	  
–  How	  we	  model	  annota8ons,	  given	  that	  many	  people	  describe	  them	  differently	  

•  Annota8ons	  specifically	  for	  atlases	  
•  Parts	  of	  annota8ons:	  geometric,	  seman8c,	  provenance,	  relatedness	  to	  more	  than	  

one	  object	  or	  another	  annota8on,	  subtlety,	  user	  info	  
•  Some	  good	  tools	  exist	  for	  fly	  brain;	  need	  to	  connect	  with	  atlas	  services	  

–  What	  would	  make	  sense	  to	  standardize:	  nomenclatures	  themselves	  or	  	  models	  
of	  annota8ons	  

–  Or	  would	  it	  be	  easier	  to	  standardize	  coordinate	  spaces	  (not	  always)	  



Summary:	  Annota8ons	  +	  Standardiza8on	  

•  General	  ques8on	  is:	  what	  makes	  sense	  to	  standardize	  and	  how	  to	  come	  up	  with	  a	  
community	  agreement	  
–  Not	  force	  everything	  into	  a	  single	  model	  –	  it	  is	  not	  possible	  and	  will	  only	  

create	  tensions	  
–  Need	  a	  registry	  of	  poten8al	  reference	  models	  and	  good	  ways	  to	  select	  which	  

of	  them	  to	  use	  
–  Try	  to	  agree	  on	  what	  is	  possible	  to	  agree	  on	  (how	  we	  define	  this?)	  
–  Try	  to	  come	  up	  with	  a	  standardiza8on	  process	  which	  is	  open,	  transparent,	  

based	  on	  consensus,	  and	  has	  8me	  limits	  
•  Not	  5	  years	  to	  agree	  on	  a	  term!	  
•  Need	  a	  good	  value	  proposi,on	  for	  standardiza8on	  



Summary:	  	  Automated	  Image	  Analysis	  &	  Accuracy	  
•  Accuracy	  is	  in	  the	  eye	  of	  the	  beholder?	  

–  Lack	  of	  universal	  defini8on	  
•  Catalog	  of	  many	  evalua8on	  measures	  -‐	  Dashboard	  

–  Recipes/best	  prac8ces/recommended	  protocols	  
•  Accuracy	  when	  successful	  AND	  ‘blunder’	  rate/informa8on	  

–  Task	  specific/Task-‐based	  evalua8on	  
•  Of	  general	  interest/relevance	  
•  Candidate	  studies?	  

–  Automated	  MRI	  mouse	  brain	  segmenta8on	  
»  Acquisi8on	  protocol	  required	  to	  allow	  ‘op8mal’	  segmenta8on	  
(>95%	  ‘accuracy’)	  

–  Automated	  histology	  brain	  segmenta8on	  
»  Regardless	  of	  stains	  and	  sec8oning	  orienta8on	  but	  feasible	  to	  
be	  annotated	  by	  human	  expert	  

–  Dense	  reconstruc8on	  from	  sparsely	  sampled	  histological	  data	  
–  Distor8ons	  in	  histological	  sampling	  
–  Gene	  expression	  data-‐specific	  challenges	  



Summary:	  	  Automated	  Image	  Analysis	  &	  Accuracy	  

–  How	  much	  can	  we	  ‘standardize’	  with	  automated	  image	  analysis?	  
•  Best	  prac8ces	  re:	  data	  acquisi8on	  that	  enable	  ‘op8mal’	  use	  of	  automated	  
methods	  
–  Recommended	  ‘contrast’	  image	  to	  support	  normaliza8on/mapping	  

•  Tools	  to	  assist	  customized	  assessment	  of	  ‘accuracy’?	  
–  Processing	  ‘sta8s8cs’	  



Summary:	  	  Automated	  Image	  Analysis	  

•  Is	  full	  automa8on	  necessary	  or	  good?	  
•  Analysis/tasks	  wish	  list	  

–  Mapping/transforming	  to	  standard	  spaces?	  
–  Volumetric	  reconstruc8on	  (from	  2D	  sec8ons)?	  
–  Standard	  methods	  infeasible	  given	  ‘unstandard’	  ways	  in	  which	  data	  is	  

collected	  in	  the	  community	  
–  Embryo-‐specific	  needs	  
–  Mouse	  brain-‐specific	  needs	  



Summary:	  	  Mul8-‐resolu8on	  Atlases:	  	  

•  many	  different	  contexts	  where	  data	  from	  atlases	  uses	  different	  levels	  of	  scale;	  
•  each	  level	  of	  scale	  has	  a	  different	  kind	  of	  data,	  a	  different	  paradigm;	  
	  
•  8me	  scales	  can	  be	  very	  different	  at	  different	  levels;	  
•  at	  some	  point	  spa8al	  mapping	  will	  break	  down:	  e.g.	  generally,	  8ssue	  to	  8ssue	  ok,	  but	  

cell	  to	  cell	  not	  possible;	  

•  at	  the	  point	  mapping	  breaks	  down,	  rely	  more	  on	  sta8s8cs	  and	  probabili8es,	  e.g.	  x%	  of	  
this	  cell	  type,	  y%	  of	  another	  cell	  type,	  or	  average	  of	  cell	  data,	  might	  be	  the	  defini8on	  of	  
what	  makes	  up	  a	  8ssue.	  	  (Ontologists	  might	  describe	  this	  as	  a	  mixture);	  

•  an	  integra8ng	  framework	  has	  to	  accommodate	  all	  levels;	  there	  has	  to	  be	  some	  
con8nuity;	  

•  besides	  anatomy,	  other	  ways	  to	  8e	  a	  thread	  between	  levels	  is	  with	  models;	  
•  ideally,	  any	  level	  could	  be	  described	  with	  a	  model	  or	  models;	  
•  model	  at	  any	  given	  scale	  will	  be	  informed	  by	  data	  at	  that	  scale,	  and	  should	  inform	  

other	  scales.	  	  Output	  at	  one	  level	  becomes	  input	  at	  next	  level	  up	  or	  down	  e.g.	  genes	  
expressed	  in	  a	  cell	  and	  their	  rela8on	  to	  pajern	  effects	  of	  the	  8ssue;	  



•  would	  be	  useful	  to	  have	  a	  specifica8on	  of	  what	  levels	  are	  and	  what’s	  needed	  (some	  
candidates	  are	  molecules,	  synapses,	  gene	  expression,	  cells,	  connec8ons,	  8ssues,	  etc.);	  

•  would	  be	  useful	  to	  have	  standards	  for	  data	  exchange	  between	  levels;	  

•  example	  of	  these	  problems:	  radiotherapie	  and	  fly	  brain,	  e.g.	  individual	  neuron	  ac8vity	  
towards	  signalling	  at	  higher	  level	  of	  brain;	  

•  example:	  ques8on	  on	  sec8on	  of	  brain,	  what	  do	  I	  have	  to	  know	  about	  the	  level	  below?	  
•  example:	  	  different	  levels	  of	  anatomy	  and	  models	  and	  how	  they	  might	  inform	  other	  

levels	  (learning	  and	  memory,	  changes	  in	  molecule	  to	  synapse	  to	  neuron	  to	  8ssue	  to	  
behavior);	  

Summary:	  	  Mul8-‐resolu8on	  Atlases:	  	  



Day	  2	  	  	  (focus	  on	  computa8onal	  challenges)	  

Atlas	  Informa,cs	  is	  inter-‐disciplinary:	  
–  Biomedical	  and	  Computa8onal;	  
–  Many	  Areas	  of	  Computer	  Science;	  


