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fnsEMG: A Solution?

Existing sEMG sensor designs Notional sensor design
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Intermuscular Beta Coherence
• Coherence

• Intermuscular beta-band coherence



Neck Intermuscular Beta Coherence
• NIBcoh healthy

strained
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attention is diverted sternohyoid – SH	
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A “divided-attention” task

100, 93, 86, 78, 71, 64, 
57, 50, 42, 35, 28, …



Data Analysis
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Example of raw and RMS sEMG signals during 20 sec of 
reading from a  participant with high beta coherence (0.63).

“87   79 72 65 58514740 2720…”33



Replication Study
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Replication Study: Results



Do Signals Covary with Errors?
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Do Signals Covary with Errors?



Do Signals Covary with Response Time?
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Do Signals Covary with Response Time?



Caveats and Limitations
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What Next?
•
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Discussion and Q&A



Phase I Dataset
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Neuromuscular anatomical/physiological foundation
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Project Goal
robust reliable highly sensitive

assessing the level of workload strain
detecting/predicting overload

•

•

•



Planned Innovations
• face/neck sEMG for workload 

assessment
• improved specificity

• minimally obtrusive

• complement of unobtrusive sensors and measures



Neuromuscular anatomical/physiological foundation
•

o

This photograph is confidential. Do not disseminate.



Neuromuscular anatomical/physiological foundation
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Muscular System of the Head by Roger Harris

Frontalis Orbicularis
oculi

Corrugator
supercilii

Procerus



Neuromuscular anatomical/physiological foundation
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sEMG Sensor Technology
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sEMG Sensor Application

•

o

o

o

o



sEMG Recording
• communicate 

wirelessly
•

Triaxial Accelerometry

• 16 EMG 48 
accelerometer
• 8 hours

• 16-bit 1926 Hz

• USB Connection

• signal 
strength & battery status



Experimental Testbed / Tasks
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