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Key Questions*

e 1. How to achieve the harmonization of sensor
standards, primarily among the IEEE 1451,
ANSI N42.42, SensorML, TransducerML, CBRN
Data Model?

— These standards need to be mapped to each other, in
this case, harmonized, and the CAP, EDXL-DE etc.,
are standards that work with the data from these.

o 2. What information and technical help you need

from each of the standards groups listed in 1.

e 3. Can you do this?
* Kang Lee, February 23, 2007.



Brief Answers

1. | have IEEE 1451, ANSI N42.42, and the CBRN Data
Model in the SSHWG Knowledgebase and need URLS
for SensorML and TransducerML to add them to the
SSHWG Knowledgebase. | have CAP and EDXL-DE In
the SSHWG Knowledgebase, What is the etc. that |
need to add?

2. | need a commitment from the technical
representatives for each of these standards in 1 to work
In the Semantic Wiki to help with the harmonization and
even more fundamentally, define collectively what
harmonization means, e.g. that we have the universal
core of elements across all the standards, that we have
a new standard with the mapped elements, etc.?

3. Yes, see recent SICoP Special Conference at
http://colab.cim3.net/cqgi-
bin/wiki.pl?SICoPSpecialConference 2007 02 06
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1. Current SSHWG Knowledgebase

e Have: IEEE 1451, ANSI N42.42, and the CBRN
Data Model, and CAP and EDXL-DE.

— Note: Just added IEEE 1451 (December 2006) 225
pages!

e Need: SensorML and TransducerML
— Note: Others besides CAP and EDXL-DE?

* A Knowledgebase supports four functionalities
(see next slide) and is what the SICoP Semantic
Wikis produce in support of the CIO Council’s
Strategic Plan (FY 2007-2009) Data Reference
Model 2.0-3.0 (see sections 2 and 3).



1. Current SSHWG Knowledgebase

Metadata:

— Full text of standards, meeting notes, etc.
Harmonization

— Different ways in which the same words are used.

Enhanced Search:

— Across all standards and showing context (e.g. words
around the term or concepts)

Mashups:

— A website or application that combines content from
more than one source into an integrated experience
(repurposing).



1. Current SSHWG Knowledgebase
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1. Current SSHWG Knowledgebase
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1. Current SSHWG Knowledgebase

e Sensor Standard Harmonization, Kang Lee, August 29,
2006:

— Solution of Sensor Standard Harmonization-Slides 10-11;

 The sensor standard harmonization is to extract the common
terminologies, properties used by many of the sensor
standards, and create a common sensor data model which
could be a new standard to be developed or an existing sensor
standard to be revised.

« A common set of sensor terminology and sensor classification.
« Common Properties or Characteristics of Sensors.

« Extract common properties of sensors from the existed sensor
standards.

» Add additional information or specified information to sensor
common data model.

« Map and translate common sensor model to each of existed sensor
standard.



Sensor Standards Harmonization

Process Model:
metaDataGroup
*InterferenceFrame
*Inputs

eOUutputs
eparameters
*method

«Sensor data [P SensorML
*Sensor metadata

ANSI N42.42

Data format standard for
radiation detectors

Sensor Metadata

*<N42InstrumentData>
«<Remark> AlertMessage:
<M *MessagelD
<Measurement> IEEE 1451 Data Model e t®
<Instrumentinformation> (SGI’]SOF TEDS) .SendDate
<MeasuredltemInformation> *MessageStatus
<Spectrum> Sensor Schema *MessageType
<DetectorData> IEEE 1451 TEDS: - Time of Observation -gource
<CountDoseData> » MetaTEDS . . *Scope
<AnalysisResults> * Transducer Channel TEDS Contaminant ID *Restriction
« Physical TEDS e Location 'Ea{\dllng
» Manufacturer-defined TEDS « \Weather Observation *Note
- Vil TEDS incdentp10
e Virtua
K. Lee/NIST




Sensor Standard Harmonization Using Ontology?

*MetaData

Transducer

eCalibration
MetaData

*Sensor Metadata
«Calibration data
*Transfer function data

*Sensor |location information
Manufacturer-defined information

*Calibration
e|dentification
Metadats

*Calibration
nstrument Informatiop

eCalibration
*MetaData

K. Lee, NIST
11




1. Current SSHWG Knowledgebase

 Harmonization Approaches:
— Subject Index
— Data Model (e.g. CBRN)

— Basic Concepts from Upper Ontologies (e.g.,
time)

— Commonality / Variabllity (i.e., what’s In
common and what’s not)

— Model (or Ontology) In Mind (i.e., Kang Lee)
— Concept Map (e.g. Cmaps)
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1. Current SSHWG Knowledgebase
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1. Current SSHWG Knowledgebase
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1. Current SSHWG Knowledgebase
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1. Current SSHWG Knowledgebase

 Use Cmaps:
— http://cmap.ihmc.us/

o Output in Multiple File Formats:
— PDF Version for Use in Document
— SVG Version for Use on the Web
— XML Version for Structure
— OWL Version for Semantic Relationships

— Simple Text Version

« Data Model for DRM 2.0:

— See http://colab.cim3.net/cgi-
bin/wiki.pl?EPADataArchitectureforDRM2#nid3BEP

16



1. Current SSHWG Knowledgebase

e So the result can be:

— An sensor ontology built from the concepts In
slide 11 which references the standards;

— An interlinked interface like slide 13; and/or

— A formal ontology information system using a
tool like Cmaps (slide 14).

e Question: Is this what we are expecting
and can use? (wait until sections 4 and 5)

17



2. Semantic Wikis
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2. Semantic Wikis
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3. SICoP

e CIOC Strategic Plan FY 2007-2009. Pages 10-
11 Re Goal 2: Information securely, rapidly, and
reliably delivered to our stakeholders:

— Provide updates to the FEA Data Reference Model
(DRM) and establish DRM implementation strategies
best practices, and success stories. The purpose of
these activities is to contribute to the usabillity of the
DRM by maintaining an effective process for
modifying the DRM and sharing strategies for
success.

20



Federal CIO Cnuru:i]q
Federal CIO |

- —_— -
Executive Committee
Architecture and ) ’
Infrastmucture
Committee -~ —
~ 4 R ETEIGE 1 E_'.rt‘.a. Governamce Services
i 1 Technology Architecture Subcomumittes || Subcommittees
Subcommittes | | Subcommittes
Best Practices
Committee ) e e
Knowledge Performance EIII,:ZEE?:E Semantic
Management Management Improvement Interoperability
IT Workforce f
Committee
SICoP
o o

On a quarterly basis. each of the three Federal CIO Council Commiattees will
provide an update reporting the progress of the activities (as appropriate)
within this plan.

e, —

Source: Pages 21-22, Federal Chief Information Officer Council Strategic Plan:
FY 2007-2009, 28 pp. http://www.cio.gov/documents/CIOCouncilStrategicPlan2007-2009.pdf
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3. Highlights of SICoP Special
Conference, February 6, 2007

 Building DRM 3.0 and Web 3.0 for Managing
Context Across Multiple Documents and
Organizations:

— Therefore it is possible to unify the Data Description
and Data Contents by creating an intelligent
Directory Interchange Format type structure which will

be used to build a knowledge base. This would be
the model in the DRM 3.0.

— This is Web 3.0 Technology because it reasons about
content and adds it.

e Source: Lucian Russell, DRM 2.0 Author — see slides 6-7.
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DRM 2.0 Reference Model

Guery Points and Exchange

=g

Data and Data Assets Taxonomies

Figure 2-1 DRM Srandardizanon Areas
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Data Reference Model 3.0,
Web 3.0 & SOAs

Bata Sharing
Guery Points and Exchange |

dynamic static

Data Resource Awareness Agent

Data & Information & Knowledge Repository

Figure 3-1 DRM standardization Areas

24



3. Highlights of SICoP Special

Conference, February 6, 2007

Tools for Semantic Data Modeling (WordNet).
Tools for Building WordNets of Documents
(Semantic Wikis).

— Work with knowledge in three forms: documents,
models, and software behaviors.

Tools to Extract Semantic Relationships from
Unstructured Text and Build Ontologies
(Language Computer Corporation).

Tools to Reason Over Knowledgebases
(CYCORP).

Conference Captured as a “best practice” by the
CIOC Best Practices Committee.

25



4. Key Questions

 What should be the next standard (s) to add to
the knowledgebase?
— SensorML and TransducerML
— Others like CAP and EDXL-DE?

 Who would like to volunteer to participate in a
virtual harmonization meeting?

— WebEx of Semantic Wiki like for NCOIC, February 6t
Conference, etc.

e Define collectively what harmonization means,
e.g. that we have the universal core of elements
across all the standards, that we have a new
standard with the mapped elements, etc.?

26



5. Some Next Steps

e Select the next standard (s) to include In
the knowledgebase.

e Schedule a virtual harmonization meeting.

* Report at the March 29-30, 2007, NCOIC
Meeting Session on Net-Centric
Operations 2.0 (sensors, mobile platforms,

devices)
— http://colab.cim3.net/cgi-bin/wiki.pI?SOACoPDemo3
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5. Some Next Steps

e Continue work on the multiple harmonization
approaches.

 Build the Concept Map.

* Implement Five Steps for SSHWG CoP:
— CoP Mission Statement
— CoP Membership List
— CoP Strategy

— Training Conference Call (with items 1-3 entered into
the Semantic Wiki space)

— Commitments to collaboratively publish and edit
trusted reference knowledge sources in the Semantic
Wiki space.

28



5. Some Next Steps
Need help with popWﬂx

/ Std-A Std-B Std\-\
|
Sensor-1 l
"1
Sensor-2 \ /
2

Sensc}x’i\

See next slide for explanation
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5. Some Next Steps

e Semantic Wiki Pilot Framework:

— 1 — Demonstrate compliance of Sensor-1 with
Standard-A

— 2 — Demonstrate design of new Sensor-2 that
complies with a harmonized standard (e.qg.
Standard-A, Standard-B, and Standard-C).

— 3 — Demonstrate that Sensors-1, 2 & 3 are
Interoperable with one another in a real world
application.
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