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Background:

The National Institute of Occupational Safety and Health (NIOSH) is in the process of conducting
hearing conservation studies involving impact and impulsive noise sources. Currently, data have
been collected in the form of digitized sound pressure measurements for various jobs at a stamping
facility. It is desired to produce new metrics to predict hearing loss since current integrated metrics
(e.g. Leq, TWA, etc.) do not correlate well to hearing loss in impulsive/impact type noise
environments. Evaluating the data will require that signal processing tools be developed in
MATLAB, including the rudimentary elements of a sound level meter. The primary product of this
study will be the set of MATLAB analysis tools for broadband pressure signal measurements and a
report on the development of the tools. Topics that will be learned include:
1. Analog signal processing (e.g. RMS values, detector circuits, Leq, noise dose, and other
integrated metrics)
2. Digital signal processing (using finite and infinite impulse response filters)
3. Knowledge of ANSI standards S1.4, S1.11, S1.43, S1.25 which govern sound level meters,
noise dosimeters, and their filter networks
4. Advanced MATLAB programming, including GUIs
5. Post processing of raw acoustics data
6. Use of an SLM and of signal analysis equipment
Most of the background references will be supplied by the professor.

Statement of Work:
1.1 Develop MATLAB Sound Level Meter

Create MATLAB code that will simulate the device shown in Figure 1. The following capabilities
should be included:

1. Develop provision to add calibration factor (scale the data)

2. Develop weighting networks for flat, A, and C weightings by developing a digital filters
which meet the ANSI specifications S1.4-1986
Develop Weighted and unweighted peak Measurement
Allow the tolerance to be changed between Type 0, 1, and 2 instrument specifications (ANSI
S1.4-1986)
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