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Project	  Summary	  
!   ObjecMves:	  

!   Develop	  a	  framework	  for	  the	  semanMc	  structuring	  and	  
organizaMon	  of	  mulMmedia	  medical	  informaMon	  
(images,	  reports).	  

!   Implement	  a	  prototype	  system	  of	  the	  framework	  with	  
user-‐friendly	  network	  tools	  for	  navigaMon	  and	  query.	  

!   Trial	  integraMon	  of	  MMedWeb	  with	  exisMng	  medical	  
databases	  (PACS,	  RIS,	  etc.)	  
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Project	  Summary	  
!   Novelty:	  

!   Incorporates	  structured	  medical	  knowledge	  in	  the	  form	  of	  
medical	  conceptual	  graph.	  

!   Provides	  context-‐sensiMve	  query	  and	  navigaMon.	  

!   Supports	  advanced	  query	  using	  conceptual	  graph.	  

!   Supports	  creaMon	  of	  dynamic	  links	  according	  to	  a	  user’s	  
query	  requirements	  and	  results.	  

!   Applicable	  to	  mulMple	  disease	  domains	  by	  applying	  
effecMve	  image	  analysis	  algorithms.	  
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Project	  Summary	  
!   Scope:	  

!   CollaboraMon	  of	  mulMple	  insMtutes.	  

!   Work	  closely	  with	  hospitals.	  

!   Focus	  on	  medical	  images	  and	  text	  reports	  available	  in	  large	  
quanMMes.	  

!   Apply	  to	  mulMple	  disease	  domains.	  
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Project	  Summary	  
!   Deliverables:	  

!   Framework	  for	  the	  conceptual	  organizaMon,	  navigaMon,	  
and	  query	  of	  medical	  info:	  MMedWeb.	  

!   A	  prototype	  system	  with	  user-‐friendly	  navigaMon	  and	  
query	  tools.	  

!   A	  suite	  of	  medical	  image	  analysis	  algorithms	  and	  so\ware.	  

!   PublicaMons	  in	  top	  conferences	  and	  journals.	  

!   Possibility	  of	  patent	  applicaMons	  and	  commercializaMon.	  

!   Training	  of	  manpower:	  RF,	  RA,	  grad	  students	  
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Technical	  Achievements	  
!   Achievement	  1:	  Breast	  Cancer	  Grading	  

(Reported	  last	  year,	  refined	  in	  this	  year)	  

!   AutomaMc	  grading	  of	  breast	  cancer	  micro-‐images.	  

!   MulM-‐resoluMonal	  analysis	  of	  images.	  

!   Help	  pathologists	  to	  get	  more	  consistent	  grading	  results.	  

!   Refined	  algorithm:	  
selecMve	  segmentaMon	  of	  cells	  reduce	  computaMon	  Mme.	  

!   5	  conference	  papers	  published.	  

!   1	  journal	  paper	  submibed,	  1	  in	  preparaMon.	  
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Technical	  Achievements	  
!   No	  need	  to	  segment	  all	  cells	  to	  get	  opMmal	  accuracy.	  
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Technical	  Achievements	  
!   Achievement	  2:	  CogniMve	  Virtual	  Microscope	  

(Reported	  last	  year,	  enhanced	  in	  this	  year)	  

!   Virtual	  microscope	  for	  acquisiMon,	  analysis,	  and	  retrieval	  of	  
breast	  cancer	  micro-‐images.	  

!   Access	  real	  microscope	  over	  web.	  

!   Help	  pathologists	  to	  acquire	  digital	  micro-‐images,	  perform	  
grading,	  assess	  grading	  results.	  

!   Incorporates	  cogniMve	  reasoning	  (knowledge	  &	  ontology).	  

!   Showcased	  at	  opening	  ceremony	  of	  I2R.	  

!   3	  conference	  papers	  submibed,	  
1	  journal	  paper	  submibed.	  
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Technical	  Achievements	  
!   Screen	  Capture	  of	  Virtual	  CogniMve	  Microscope	  
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Technical	  Achievements	  
!   Screen	  Capture	  of	  Ontology	  of	  Virtual	  Microscope	  
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Technical	  Achievements	  
!   Achievement	  3a:	  Volume	  Image	  Analyzer	  

!   Neural-‐network-‐based	  image	  analysis.	  

!   So\	  segmentaMon	  to	  highlight	  object	  of	  interest.	  

!   SummarizaMon	  of	  3D	  volume	  image	  into	  single	  2D	  image.	  

!   AutomaMcally	  determines	  most	  informaMve	  view.	  

!   Save	  space	  and	  network	  transmission	  Mme.	  

!   2	  conference	  papers	  published.	  

	  



PSF18 

12	


Technical	  Achievements	  
!   So\	  segmentaMon	  of	  3D	  volume	  image	  
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Technical	  Achievements	  
!   Comparison	  of	  summarizaMon	  with	  exisMng	  method.	  

	  

Our	  method	  
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Technical	  Achievements	  
!   Achievement	  3b:	  Volume	  Image	  Analyzer	  

!   3D	  segmentaMon	  of	  volume	  images.	  

!   Use	  flipping-‐free	  mesh	  deformaMon.	  

!   Efficient	  and	  noise-‐resilient	  compared	  to	  exisMng	  methods.	  

!   3	  conference	  papers	  published.	  
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Technical	  Achievements	  
!   Comparison	  of	  segmentaMon	  results	  

	  

	  Our	  method 	  ExisMng	  methods	  
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Technical	  Achievements	  
!   Achievement	  4:	  MMedWeb	  Framework	  

(Reported	  last	  year,	  enhanced	  in	  this	  year)	  

!   Framework	  for	  the	  conceptual	  organizaMon	  and	  access.	  

!   User-‐friendly,	  easy-‐to-‐understand	  GUI.	  

!   Visual	  query:	  visual	  logical	  operaMons:	  and,	  or,	  subtract	  

!   High-‐order	  query:	  query	  by	  paths.	  

!   IntegraMon	  with	  PACS	  and	  SQL	  databases.	  

!   User	  can	  post	  query	  and	  get	  retrieval	  results	  over	  Internet.	  

!   1	  conference	  paper	  submibed.	  
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Technical	  Achievements	  
!   Conceptual	  Graph	  GUI	  
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Technical	  Achievements	  
!   Expanded	  conceptual	  subgraph	  
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Technical	  Achievements	  
!   Visual	  Query	  Examples	  
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Technical	  Achievements	  
!   Query	  Results	  
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Technical	  Achievements	  
!   Achievement	  5:	  Analysis	  of	  Scoliosis	  

(Reported	  last	  year,	  enhanced	  in	  this	  year)	  

!   Reconstruct	  3D	  model	  of	  scolioMc	  spine	  from	  2D	  images.	  

!   Apply	  physically	  correct	  model	  of	  spinal	  centreline.	  

!   Measure	  2D	  Cobb	  angle	  (standard	  clinical	  measurement).	  

!   Measure	  3D	  bending	  and	  twisMng	  of	  spine.	  

!   1	  conference	  paper	  published.	  
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Technical	  Achievements	  
!   Scoliosis	  Analysis	  Tool	  
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Technical	  Achievements	  
!   Vertebra	  Angle	  Profile:	  Peak	  angle	  =	  Cobb	  angle	  
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Technical	  Achievements	  
!   Achievement	  6:	  DetecMon	  of	  Stroke	  in	  CT	  Images.	  

!   Early	  detecMon	  of	  stroke	  in	  brain	  CT	  images.	  

!   Rule-‐based	  comparison	  of	  le\-‐right	  asymmetry.	  

!   1	  journal	  paper	  submibed.	  
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Technical	  Achievements	  
!   Achievement	  7:	  CranioMex	  

!   MulMmedia	  System	  for	  Management	  and	  ExploraMon	  of	  
Craniomaxillofacial	  (head,	  jaw,	  face)	  Data.	  

!   Integrated	  with	  PACS	  and	  SQL	  databases.	  

!   Integrated	  with	  MMedWeb	  server.	  

!   User	  can	  upload	  data	  and	  retrieve	  results	  over	  Internet.	  

!   Novel	  user-‐friendly	  GUI	  for	  upload	  and	  retrieval.	  
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Technical	  Achievements	  

	  

history 
panel 

data panel 

action 
panel 
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Technical	  Achievements	  

	  

history 
panel 

data panel 

action 
panel 
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Results	  
!   Deliverables	  achieved:	  

1.  Trained	  2	  RFs,	  4	  RAs,	  2	  student	  assistants	  
2.  Conference	  papers:	  published	  13,	  submibed	  2	  (11	  rank-‐2)	  
3.  	  Journal	  papers:	  submibed	  2,	  preparing	  1	  (all	  rank-‐1)	  
	  

!   Capabili$es	  developed:	  
1.  Trained	  2	  RFs,	  4	  RAs,	  2	  student	  assistants,	  3	  Master	  students,	  	  

2	  PhD	  students	  
2.  Suite	  of	  algorithms	  and	  so\ware	  for	  medical	  image	  analysis.	  
	  

!   Areas	  dropped	  (if	  any):	  
1.  ConceptualizaMon	  of	  breast	  cancer	  text	  reports.	  

Text	  reports	  are	  not	  made	  available.	  
	  

!   Direc$ons	  changed	  (if	  any):	  
1.  No	  change.	  Applied	  to	  addiMonal	  disease	  domains.	  
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Budget	  U$liza$on	  

Original 
Targets	


Revised Targets	

(if any)	


Actual 	


Post-Docs	
 1 2 2 

Research Fellows	
 0 0 0 

Research Assistants	
 1 4 4 

Student Assistants	
 0 2 2 

Approved 
Budget

Expense 
(Actual)

Expense 
(Committed)

Expense 
(Actual + 

Committed) Balance
Utilization 

Rate
Remarks 

(deviations, problems etc)

EOM $452,840 $319,029 $319,029 $133,811 70%
Initial late employment of RFs and 
RAs

EQPT $30,000 $27,610 $27,610 $2,390 92%

OOE $30,000 $24,115 $24,115 $5,885 80%

TRAVEL $18,000 $17,705 $17,705 $295 98%
Insufficient fund to reimburse 
conference attended. Varying from 
EOM, EQPT and OOE.

TOTAL $530,840 $388,459 $0 $388,459 $142,381 73%
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New	  Project	  Change	  Requests	  (if	  applicable)	  

!   Extension	  
!   Request	  extension	  of	  project	  compleMon	  date	  by	  one	  year.	  

!   CranioMex	  and	  Virtual	  Microscope	  have	  potenMal	  for	  
commercializaMon:	  

!   NUH	  pushes	  for	  CranioMex	  

!   Changi	  Hospital	  is	  interested	  in	  Virtual	  Microscope	  

!   Virement	  (submibed	  request)	  

!   Move	  $7000	  from	  EOM,	  $2000	  from	  Equipment,	  $3000	  
from	  OOE	  to	  Travel.	  

!   Current	  travel	  funding	  is	  insufficient	  to	  reimburse	  
conferences	  already	  abended	  and	  to	  be	  abended.	  
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Project	  Progress	  

No	
 Research Milestones	

Years	


1	
 2	
 3	


1 Design of MMedWeb framework and conceptual structure þ 

2 Design and development of medical image analysis and 
conceptualization module þ þ þ 

3 Development and integration of MMedWeb prototype þ þ 

4 Testing and refinement of MMedWeb prototype þ y 

5 Integration with PACS, SQL þ 

6 Application of MMedWeb to other medical domains y 

o: Planned 
þ: Completed   y: Completed but enhancing 
Please show a schedule of planned task vs. completed task	
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Future	  Plans	  
!   Further	  development	  of	  CranioMex	  

!   Develop	  PDA-‐implementaMon	  of	  front-‐end	  GUI.	  

!   Develop	  fracture	  analysis	  tools.	  

!   Further	  development	  of	  Virtual	  Microscope	  
!   Apply	  to	  tuberculosis	  bacteria	  detecMon	  and	  analysis	  

!   Further	  refinement	  of	  MMedWeb	  framework	  
!   Allow	  user	  to	  insert	  new	  Concepts	  and	  RelaMons	  

!   PublicaMon	  in	  top	  conferences	  and	  journals	  
!   Planned:	  addiMonal	  3	  conferences,	  2	  journals	  

!   InvenMon	  disclosure,	  patent	  filing	  
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Addi$onal	  Suppor$ng	  Slides	  	  
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Human	  Capital	  	  
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Conference	  Publica$ons	  
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Journal	  Publica$ons	  


