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Context-aware Human Information

Provisioning, Disseminating and Tailoring

ARL

S&T Campaign: Information Sciences
System Intelligence and Intelligent Systems

Research Objective

¢ Investigate methodologies to exploit human cognitive and
physiological contextual information.

¢ Intelligently monitor and utilize the tactical network to
provision, disseminate and tailor information among squad
members and the FOB/TOC utilizing presentation devices.
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Current Status

* Investigated various COTS wearable presentation devices
and physiological sensors

¢ Initial single-subject pilot study completed and we have
collected data consisting of 20 subjects of 8 hand signals in a
second study

¢ Using sum of squares feature summarization and gesture
prediction based on a Naive Bayes classifier, initial pilot
study showed 70% accuracy and was improved to 100% by
incorporating an additional “pose” feature — Currently
conducting analysis on 20-subject study

¢ The gesture identification and adaptive presentation
approach has been developed in a prototype Android app
integrated with our intelligent battlefield information
management infrastructure and experimental framework
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Challenges

¢ Achieving high accuracy on a generalized dataset will involve
investigating other feature identification methods and
different classifiers

¢ Tactical environments, mobile platforms and uncertain
connectivity introduces additional complexities

¢ Modelling and integrating user, mission and environmental
contexts adds further variability
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ARL Facilities and Capabilities Available
to Support Collaborative Research

* Experimental laboratory facilities providing access to acoustic,
seismic, magnetic, and electromagnetic sensors, as well as single
band and hyperspectral image sensors

* Adaptive information retrieval and dissemination expertise

e Highly instrumented real-world and simulated wired, over-the-
air, and satellite network testing and analysis capabilities
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Complementary Expertise/ Facilities/
Capabilities Sought in Collaboration

* Expertise in development of computationally feasible models
for user, mission, and environmental contexts and
commander’s intent

* Expertise in resting and streaming data adaptation, machine
learning, and analytics

* Relevant Publications:

e Jesse Kovach, Laurel Sadler, Niranjan Suri, Robert Winkler, "Addressing
information management and dissemination challenges for the next generation
analyst", Proceedings of SPIE Vol. 9499, 94990C May 2015

* N.Suri, G. Benincasa, R. Lenzi, M. Tortonesi, C. Stefanelli, L. Sadler, “Exploring
Value of Information-based Approaches to Support Effective Communications
in Tactical Networks”, Communications Magazine, IEEE, ISSN 0163-6804, Vol.
53, No. 10 (Special Feature on Military Communications), October 2015
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