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Work Completed During this Quarterly Period
Progress in developing and evaluating the self-learning algorithms that are to be tested in this project continued in parallel with a project supported by the US Army. During this reporting period, the suite of four PIGPEN sensors and video camera installed at an Army test site completed data acquisition after 70 days of continuous operation.  As described in the previous report, a quantity called the State-Sequence Index (SSI) quantifies statistical information captured in sensor signal features.  Improbable SSI values are deemed abnormal, quantified as an “Abnormality Coefficient” (AC).  The self-training algorithm is intended to continually update the probability of observing specific SSI values in a particular timeframe, and thus continually improve the AC calculation.  
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Results and Conclusions:
Figure 1 illustrates the effect of adding more training information to the SSI calculation.  It shows that little change occurs after about 20 days of training.  (The algorithm does not yet autonomously train in real time; data presented is post-processed.)  
Figure 2 shows examples of processed data acquired on September 30, 2011.  Fig 2a presents a calculated signal representing the occurrence of events be they normal or abnormal, and Fig 2b presents the AC vs time.  AC coefficients > 2 are significant.  Most of the observed events are classified as normal, but a significant abnormality begins at approximately 21:30 and persists for nearly 30 minutes. The cause of this abnormality has not yet been determined. Figure 3 shows the AC vs time acquired on August 23, 2011.  The event peaking at 13:54 was the Virginia Piedmont earthquake.  Work continues on correlating events indicated by high AC with video images and data logs. 
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Figure 1. These curves indicate anticipated reduction of alarm rate over time as algorithm learns to distinguish abnormal from normal events. 
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Figure 2. Algorithm output signals of September 30, 2011 indicating: (top, red circles) all events, normal or abnormal; (bottom) abnormality.  The events beginning at about 2130 are significantly abnormal.
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Figure 3. Algorithm output signals of August 23, 2011.  The abnormality at 1354 is the Virginia Earthquake.

Plans for Future Activity: 
PSI and new commercial partner Heath Consultants have updated the project schedule.  Task 6 now envisions four field tests, the first two at commercial customer sites in June 2012, and the latter two at sites provided by project partner NYSEARCH in September – November 2012.  Task 4, Field Test Planning, is scheduled to commence in February 2012.  Task 5, Commercial Hardware and Firmware Design Support is underway.  Project Tasks 2 and are now scheduled for completion in the upcoming quarter when the real-time self-learning algorithm is installed in preparation for the Field Tests of Task 6.  

