Beyond the Noise Reduction Rating:
Advancing Hearing Protection Selecting Using HPOT and Electroacoustic Performance Metrics
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Not All Hearing Protectors Are Created Equal The Hearing Protection Optimization Tool: From Selection to Optimization
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Manufacturer-reported attenuation does not reliably predict real-world in-ear noise exposure. Sl e T
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Simultaneously considering: Automatically applying advanced analyses Considers and compares major device Generates specific recommendations
B e T s v s e s v w0 * Required attenuation * Octave band analysis characteristics in a rank list by considering
Subject T e o * Performance metrics » Personal attenuation rating » Device type « Communication « Noise environment
Top: Measurement locations and corresponding sound pressure levels recorded during UH-60 field testing. * Double hearing protection + Insertion style + Cost + Protection requirements

* Impulse noise evaluation

Bottom: Measured insertion loss varied across routes, demonstrating that HPD attenuation significantly varies * Wearing position * Material type * User preferences

HPDs with similar attenuation can exhibit dramatically different operational performance.

S Traditional Selection vs HPOT Optimization Electroacoustic Standards Status
« HPOT provides greater utility vs traditional HPD selection » Four performance standards approved for ASA/ANSI
Sound Localization Signal Quality Impulse Noise development
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ol ol & 40 o Self-noise standard (ASA/ANSI S12.80) completed six draft
7 g 5 30 _ _ _ revisions and addressed 250+ technical comments.
" o4t " 04 5 Attenuation only Multlple metrics o Publication of S12.80 is targeted by the end of the year, with

0o 0ol % development of the remaining standards to follow.

ol . . e » Scientific validation against human performance
0 Devices 0 Devices 0 Devices Generic Mission specific o Sound Localization — eSL vs hSL (Audet et al., 2026)
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ANSI/ASA S512.80 - In review
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