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Nuclear	
   shape	
   changes	
   are	
   correlated	
   with	
   a	
   broad	
   range	
   of	
   pathologies.	
  
Automated	
  recogni>on	
  of	
  aberrant	
  nuclei	
  may	
  accelerate	
  diagnos>cs	
  as	
  well	
  as	
  
fundamental	
  research.	
  	
  
	
  

To	
  enable	
  accurate	
  detecAon	
  of	
  both	
  severely	
  and	
  moderately	
  deformed	
  nuclei,	
  
we	
  have	
  developed	
  a	
  segmenta>on	
  method	
  based	
  on:	
  

	
  2-­‐PASS	
  THRESHOLDING:	
  biphasic	
  thresholding	
  	
  
	
  EDGE	
  ENHANCEMENT:	
  dynamic	
  programming	
  (DP)	
  algorithm	
  
	
  CONDITIONAL	
  WATERSHED:	
  split	
  clustered	
  nuclei	
  

	
  

Valida>on	
   was	
   performed	
   on	
   a	
   training	
   set	
   for	
   which	
   ground	
   truth	
   (GT)	
  
segmentaAon	
  results	
  were	
  generated	
  by	
  three	
   independent	
  observers.	
  Using	
  a	
  
morpho-­‐textural	
   feature	
   set	
   a	
   classifier	
   was	
   trained	
   that	
   can	
   disAnguish	
  
between	
  normal	
  and	
  aberrant	
  nuclei.	
  

Classifica>on

AND

GLOBAL VORONOI

DILATED

LOCAL

INTENSITY	
  PROFILES	
  

NORMAL

ABERRANT

AUTO	
  

GT	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  INTEGRATED	
  PARAMETERS

	
  	
  	
  	
  	
  CONDITIONAL	
  WATERHSED	
  SPLIT	
  CLUSTERS	
  	
  	
  	
  	
  EDGE	
  ENHANCEMENT	
  OPTIMAL	
  PATH	
  FINDING	
  DP	
  	
  	
  	
  	
  2-­‐PASS	
  THRESHOLDING	
  BIPHASIC	
  THRESHOLDING
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  NEGATIVE	
  CONTROL	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  POSITIVE	
  CONTROL

-­‐	
  OVERLAP	
  FRACTION 	
   	
   	
  -­‐	
  SIMILARITY	
  INDEX	
  
-­‐	
  (AVERAGED)	
  HAUSDORFF	
  DISTANCE	
  

Rank	
   Global	
  GT	
   Local	
  GT	
   Score	
   Rank	
   Global	
  GT	
   Local	
  GT	
   Score	
  

1	
   GT	
  1	
   GT	
  0	
   1.057	
   6	
   Li	
   Li	
   1.017	
  

2	
   GT0	
   GT	
  1	
   1.032	
   7	
   Triangle	
   Huang	
   1.008	
  

3	
   Mean	
  	
   Li	
   1.022	
   8	
   GT	
  0	
   GT	
  2	
   1.004	
  

4	
   Triangle	
   Mean	
   1.021	
   9	
   Yen	
   Li	
   0.998	
  

5	
   Triangle	
   Li	
   1.018	
   10	
   Huang	
   Li	
   0.997	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  HIGH-­‐CONTENT	
  IMAGE	
  ANALYSIS	
  
Many	
   descripAve	
   parameters	
   can	
   be	
   extracted	
   from	
   the	
   accurate	
  
delineaAon	
  of	
  the	
  nuclei.	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  INTELLIGENT	
  IMAGING	
  PROCEDURE	
  

ImplemenAng	
   this	
   algorithm	
   in	
  a	
   so`ware	
  plaaorm	
  can	
  enable	
   real-­‐
Ame	
  recogniAon	
  in	
  microscopic	
  workflows.	
  	
  

Aberrant	
  (%)	
   Normal	
  (%)	
  

Aberrant	
   50.93	
   0.00	
  

Normal	
   4.63	
   44.44	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  CONFUSION	
  MATRIX	
  AFTER	
  TRAINING	
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