
Accelera'ng	  Materials	  Genome	  
Ontology	  Development	  

Alden	  Dima	  
Benjamin	  Long	  
Sharief	  Youssef	  

Informa'on	  Technology	  Laboratory	  
Na'onal	  Ins'tute	  of	  	  

Standards	  and	  Technology	  



Ontologies	  
XML	  Schemas	  

Low-‐Level	  
Domain	  
Language	  

Transform	  

XSLT	  
Reasoners	  

Extract	  
	  

CALPHAD	  
	  Data	  

Other	  Formats	  

MatML	   RDBMS	  

Tool	  
Formats	  

Thermo
ML	  Lab	  Equipment	  

Computa'on	  
Text	  files	  

Spreadsheets	  
Diagrams	  
Ar'cles	  

Databases	  

Prototype	  Materials	  Ontology	  
Note	  this	  is	  a	  work	  in	  progress	  

Sec'on	  of	  XML	  Schema	  
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Databases	  
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Represents	  1	  year	  of	  work	  
and	  100	  papers	  read	  



Informa'cs	  for	  Ontology	  Accelera'on	  

Literature	  

Ontology	  

Significant	  Automa'on	  Possible	  

Requires	  Human	  Interac'on	  

Itera've	  Development	  Process	  



FacilitaGng	  Materials	  Ontology	  Development	  
	  via	  NLP	  and	  Machine	  Learning	  

tivity method. Lattice diffusion coefficients and grain boundary diffusion coe 
nts and grain boundary diffusion coefficients were measured. Plots of the data 
r all the alloys , the diffusion coefficients at tempe- ratures 115O 'C and hi 
, were only accepted. From these coefficients , the parameters of temperature 
 those alloys the self-diffusion coefficients of which were also determined at 
ting intercrystallite diffu sion coefficients , the following rel ation coeffi 
 place. Values of bulk diTfusion coefficients at temperatures below 1j5O ' C w 

Generate	  
concordances	  
for	  key	  
stems3	  

NIST	  Diffusion	  Data	  Center	  

2011,	  2012	  

2009,	  2010,	  	  
2011,	  2012	  

StarGng	  with	  a	  corpus	  of	  5893	  PDFs	  

IdenGfy	  key	  stems	  
	  by	  frequency3	  Extract	  text1,2	  

1	   2	   3	   4	  

Use	  Latent	  SemanGc	  Indexing	  to	  	  
group	  similar	  concordance	  entries4	  

hUp://liqiangguo.wordpress.com/2011/06/09/latent-‐seman'c-‐analysis/	  

www.matscitech.org	  www.tms.org	  patapsco.nist.gov/diffusion	  

radimrehurek.com/gensim	  
www.nltk.org	  

temperatur 66132 
materi     53364 
process    47990 
diffus     45893 
result     43681 
surfac     33328 



Cosine	  Distances	  Between	  Stems	  



Topic	  Models	  

temperatur	  



LSI-‐based	  Query	  	  

“melt-‐temperatur	  heat	  result”	  



Seman'c	  Medline	  (SM)	  

1.  What	  is	  it?	  
1.  SM	  is	  a	  seman'c	  layer	  on	  top	  of	  PubMed	  
2.  SM	  supports	  seman'c	  applica'ons	  of	  seman'c	  search,	  

seman'c	  visualiza'on,	  and	  automa'c	  summariza'on	  

2.   Collaborators:	  NIH/NLM	  

3.   How	  does	  it	  work?	  
1.  Supported	  by	  DB	  of	  corpus-‐based	  seman'c	  informa'on	  	  
2.  Uses	  search	  to	  access	  seman'c-‐info	  which	  supports	  

seman'c	  applica'on	  opera'ons	  

4.   GOAL:	  Retarget	  SM	  from	  biomedical	  domain	  to	  MS	  domain.	  
	  

SM	  

PubMed	  



Ab	  Ini'o	  Ontology	  –	  Seman'c	  Medline	  
IteraGve	  Process	  for	  Ontology	  EvoluGon	  
1.  Start	  with	  Exis'ng	  Ontology	  
2.  Use	  Materials	  Corpus	  
3.  Measure	  Ontology	  Coverage	  
4.  Modify	  Ontology	  
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Ontology	  Accelera'on	  -‐	  Recap	  

Literature	  

Ontology	  

Significant	  Automa'on	  Possible	  

Requires	  Human	  Interac'on	  

Itera've	  Development	  Process	  


