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Translate Complex Data to Probability Distributions
 

RAW 

MODEL 

PROBABILITY 
0.473711 0.313666 0.055953 0.287623 
0.219278 0.295568 0.132782 0.608081 
0.445621 0.260848 0.075423 0.39409 0.473711 0.313666 0.055953 0.287623 
0.371778 0.359215 0.105276 0.333563 
0.144396 0.306953 0.078038 0.310847 0.219278 0.295568 0.132782 0.608081 

0 0.404805 0.132858 0.31589 
0.372054 0.518926 0.155824 0.175086 0.445621 0.260848 0.075423 0.39409 
0.583836 0.339716 0.054256 0.367221 
0.121556 0.469715 0 0.378118 0.57432 0.386041 0 0.50014 
0.452489 0.263121 0.116695 0.113551 
0.532721 0.446017 0 0.431787 

0.511906 0.382946 0 0.255744 

0.174569 0.22993 0.289089 0.133695 0.420728 0.339017 0.249848 0.283142 
0.690154 0.326689 0 0.561341 
0.808593 0 0.214349 0.328494 0.543464 0.221838 0.143506 0.370555 
0.49537 0.440306 0 0.316043 
0.371778 0.359215 0.105276 0.333563 0.583836 0.339716 0.054256 0.367221 
0.144396 0.306953 0.078038 0.310847 

0 0.404805 0.132858 0.31589 0.121556 0.469715 0 0.378118 
0.372054 0.518926 0.155824 0.175086 
0.308997 0.256766 0.301043 0.391642 

0.452489 0.263121 0.116695 0.113551 
0.417204 0.1926 0.235214 0.052558 0.532721 0.446017 0 0.431787 
0.335152 0.651655 0 0.292515 
0.025254 0.278681 0.322089 0.076498 0.174569 0.22993 0.289089 0.133695 
0.063334 0 0.655549 0.238512 
0.025254 0.278681 0.322089 0.076498 0.690154 0.326689 0 0.561341 
0.063334 0 0.655549 0.238512 

0 0.412993 0.154621 0.345268 0.808593 0 0.214349 0.328494 
0 0.426001 0 0.820641 

0.343158 0.350123 0.137151 0.517547 0.49537 0.440306 0 0.316043 
0 0.03727 0.317354 0.634257 0.371778 0.359215 0.105276 0.333563 

0.816793 0 0.143066 0.158729 
0.172675 0.56057 0 0.220872 0.144396 0.306953 0.078038 0.310847 
0.393764 0.227764 0.053577 0.240186 

0 0.236285 0.265897 0.163664 0 0.404805 0.132858 0.31589 
0 0.996485 0 0.208521 
0 0.292756 0.484605 0.027444 0.372054 0.518926 0.155824 0.175086 

0.036789 0.509094 0.034511 0.146603 
0.343158 0.350123 0.137151 0.517547 0.308997 0.256766 0.301043 0.391642 

0 0.03727 0.317354 0.634257 
0.816793 0 0.143066 0.158729 

0.417204 0.1926 0.235214 0.052558 

0.172675 0.56057 0 0.220872 0.335152 0.651655 0 0.292515 
0.010202 0.008979 0.493704 0.143935 
0.334693 0.107561 0.067357 0.719292 0 0.184887 0.810153 0.253327 

0 0.156083 0.144041 0.517113 
0 0 0.0746 1 0 0.121284 0.424928 0.237394 

0.457082 0.106952 0 0.80399 
0.025254 0.278681 0.322089 0.076498 

0.063334 0 0.655549 0.238512 

0 0.412993 0.154621 0.345268 

0 0.426001 0 0.820641 

0.343158 0.350123 0.137151 0.517547 
0.473711 0.313666 0.055953 
0.219278 0.295568 0.132782 0 0.03727 0.317354 0.634257 
0.445621 0.260848 0.075423 0.39409 

0.816793 0 0.143066 0.158729 
0.511906 0.382946 0 0.255744 
0.420728 0.339017 0.249848 0.283142 

2.5 0.57432 0.386041 0 0.50014 

0.172675 0.56057 0 0.220872 

0.543464 0.221838 0.143506 0.370555 0.393764 0.227764 0.053577 0.240186 
0.583836 0.339716 0.054256 0.367221 
0.121556 0.469715 0 

0.287623 
0.608081 

0.378118 0 0.236285 0.265897 0.163664 
0.452489 0.263121 0.116695 0.113551 
0.532721 0.446017 0 0.431787 0 0.996485 0 0.208521 
0.174569 0.22993 0.289089 0.133695 

0 0.292756 0.484605 0.027444 
0.808593 0 0.214349 0.328494 
0.49537 0.440306 0 0.316043 

1.5 0.690154 0.326689 0 0.561341 

0.036789 0.509094 0.034511 0.146603 

0.371778 0.359215 0.105276 0.333563 0 0.622261 0 0.222306 
0.144396 0.306953 0.078038 0.310847 

0 0.404805 0.132858 0.31589 0 0.108927 0.598501 0.341541 
0.372054 0.518926 0.155824 0.175086 
0.308997 0.256766 0.301043 0.391642 0 0 0.603822 0.25945 
0.417204 0.1926 0.235214 0.052558 0.5 0 0.087774 0.994198 0 

0 0.184887 0.810153 0.253327 
0 0.121284 0.424928 0.237394 

0.335152 0.651655 0 0.292515 

0.010202 0.008979 0.493704 0.143935 

0.025254 0.278681 0.322089 0.076498 0.334693 0.107561 0.067357 0.719292 
0.063334 0 0.655549 0.238512 

0 0.412993 0.154621 0.345268 0 0.156083 0.144041 0.517113 
0 0.426001 0 0.820641 

0.343158 0.350123 0.137151 0.517547 0 0 0.0746 1 
0 0.03727 0.317354 0.634257 

0.816793 0 0.143066 0.158729 
-0.5 0.457082 0.106952 0 0.80399 

0.172675 0.56057 0 0.220872 
0.393764 0.227764 0.053577 0.240186 

0 0.236285 0.265897 0.163664 
0 0.996485 0 0.208521 
0 0.292756 0.484605 0.027444 

0.036789 0.509094 0.034511 0.146603 
0 0.622261 0 0.222306 
0 0.108927 0.598501 0.341541 
0 0 0.603822 0.25945 
0 0.087774 0.994198 0 

-1.5 

0.010202 0.008979 0.493704 0.143935 
0.334693 0.107561 0.067357 0.719292 

0 0.156083 0.144041 0.517113 
0 0 0.0746 1 

0.457082 0.106952 0 0.80399 
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CONTROL 

10 μg/L 

100 μg/L 

500 μg/L: 
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Challenges 
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Prioritization 
Relevance 



8 

Curation 
Archiving 
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Quality 
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Access 
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Integration 
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Communication 
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Solutions? 
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Existing infrastructure 



STANDARDSSTANDARDS
 

• Review and revise governing DOE Orders 
– Contractor Standards —Correct Incentives for 

contractors – no information left behind; 
– Software Standards—Preference for existing 

and open source code; 
– Data Standards—Need a guideline, or multi-

agency approach, for establishing basic 
parameters. 
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Expanded 
Cyber-infrastructure 
(Semantic Web) 
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SEARCH ENGINE 

Multi-spectral 

Sensor data 

Facilities 

Archives 

Semantic web (3.0) 

EPA 

DOD 

NIH 

USGS 

NOAA 

NASA 



Information is costly to obtain 

Information in physical form is costly to store 

Information in physical form is stored using fixed ontology 

Information in physical form is costly to retrieve and manipulate 

Information in physical form is costly to disseminate 

We must re-think information beyond material constraints
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Digital information has no fixed physical form 

Digital storage is easy 

Digital preservation is difficult 

Preservation of digital information is best done 

through redundancy, linking and degeneracy.
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RedundancyRedundancy 
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Unlikely X Many = ProbableUnlikely X Many = Probable 
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LinkingLinking 
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MetadataMetadata 
(Sugary-delicious robot food) 
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Fracture Flow 

Geology 

Hydrology 
Engineering Water 

Resources 

Fluid 
Flow 
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DegeneracyDegeneracy 
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GLYCINE 

GGA GGG GGC GGU 
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TCE 79-01-6 Solvent 

C 
Cl 

Cl Cl 

H 

Trichloroethene 
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TransparencyTransparency SecuritySecurity 



to improve and provide transparency for 
environmental decision making, 

facilitate long-term responsible care, 

and foster private-sector technology innovation 
and growth. 
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