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About me

• I’m new here (joined 2019 as senior hire)

• I brought most of my lab (7 PhD students)
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Where (some) PhD students went

• Industry
– Amazon
– IBM
– Apple
– GE Global Research

• Academia
– TU Dresden, Germany (several)
– IIT Delhi, India
– Universitas Indonesia, Jakarta
– Wright State University, USA

• Elsewhere
– UN Headquarters, New York
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Past and current external sponsors
• Federal and State

– NSF (main source of funding to date) – CISE, GEO and OIA directorates
– NIST / Department of Commerce
– USGS
– Ohio Board of Regents

• Defense
– DARPA
– DoD / Air Force
– AFRL/RY
– AFOSR
– Defense Associated Graduate Student Innovation program

• Foundations
– The Andrew W. Mellon Foundation
– Henry M. Jackson Foundation
– Sloan Foundation

• Industry
– IOS Press (Publisher, several)
– Lockheed-Martin

• International
– DFG (Germany)
– DAAD (Germany)
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The Data Pipeline

Acquisition (GPS, UAVs, senors) is fun and flashy
as is Reuse (all these cool data analytics / machine learning results)

But a lot of time is sunk in the data management piece.

Managing data for 
• Sharing
• Discovery
• Integration
• Reuse 
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Acquisition Management Reuse

Management is most expensive when
• Integrating from independent 

sources
• Repurposing
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Google Knowledge Graph
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Knowledge Graphs
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Schema.org

• Collaboratively launched in 2011 by Google, 
Microsoft, Yahoo, Yandex. 
2011: 297 classes, 187 relations
2015: 638 classes, 965 relations

• Simple schema, request to web site providers to
annotate their content with schema.org markup.
Promise: They will make better searches based
on this.

• 2015: 31.3% of Web pages have schema.org 
markup, on average 26 assertions per page.

Ramanathan V. Guha, Dan Brickley, Steve Macbeth:
Schema.org: Evolution of Structured Data on the 
Web. ACM Queue 13(9): 10 (2015)
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OKN project
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Knowledge Graph Standards
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Linked Data: Volume
Geoindexed Linked Data – courtesy of Krzysztof Janowicz, 2012

http://stko.geog.ucsb.edu/location_linked_data
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enslaved.org
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Recently started project

• National Institute of Standards and Technology (NIST) 

• Data Integration for Food Supply Chains

• Focus on grains

• Development of a data model (schema/ontology) and software 
tool support for integrating data relevant to the traceability of 
food supply chains.

• Working in close collaboration with NIST.
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NIST project
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Figure acknowledgement: NIST / Evan Wallace

• Grain Traceability
• Data model is central for lowering cost in all parts of 

the pipeline.

• Tracing along splits and merge.
• Elevators as black boxes.
• Containers may carry contaminants
• …
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This is not a good Knowledge Graph!
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What makes a good data model?

• Structure resonates with both
– human expert conceptualizations
– data and use case requirements

• Generally low maintenance cost
– Sustainable: robust for future use and re-use
– Extendable without high management costs

• Ease of use with software and tools
• Machine processable (standards)

• Meets technical, legal, societal requirements
• Stakeholder buy-in
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Some of our research

Lead Question:

How to lower knowledge graph management cost while meeting 
requirements.

Principles:

Our design and development process 
• bridges interdisciplinary barriers,
• produces artefacts which resonate with human expert 

understanding,
• is fully compatible with leading standards,
• is made to save on development and management costs.
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Artificial Intelligence

• is up on the hype curve again.
• growing awareness that there is more to it than machine (deep) 

learning

• Most of my work uses methods from symbolic (logic-based) 
Artificial Intelligence / Knowledge Representation and Reasoning.

• I’m also working on the interface between two major Artificial 
Intelligence subdisciplines: How to combine / integrate symbolic 
AI and (deep) machine learning.

22



K-State Computer Science Advisory Board Meeting, October 2019

Thanks!
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