
Virtual Instruments for Audio Testing 4804 (J - 8)

Steve F. Temme

LISTEN, Inc.
Boston, MA 02215, USA

Presented at ^uD,o
the 105th Convention
1998 September 26-29
San Francisco, California

Thispreprinthasbeen reproducedfromtheauthor'sadvance
manuscript,withoutediting,correctionsorconsiderationby the
ReviewBoard. TheAES takesno responsibilityforthe contents.

Additionalpreprintsmaybe obtainedby sendingrequestand
remittanceto theAudioEngineeringSociety,60 East42nd St., Suite2520,
New York,New York10165-2520, USA.

All rightsreserved.Reproductionof thispreprint,or anyportionthereof,is
not permittedwithoutdirectpermissionfromtheJournalof the Audio
EngineeringSociety.

AN AUDIO ENGINEERING SOCIETY PREPRINT



Virtual Instruments for Audio Testing
(Invited)

Steve F. Temme

LISTEN, Inc.
Boston, MA

With today's personal computer technology and software development tools, the
capabilities of dedicated instrumentation can be recreated in a virtual
environment. The test system aecuraey is limited only by the quality of the data
acquisition board or sound card. All of the signal generation, filtering, analysis
and data handling can be performed in software such that the PC becomes the test
platform. The user-interface can even be made to emulate familiar analog
instrumentation using standard Windows controls.

I INTRODUCTION

Recent improvements in graphical programming languages, data acquisition boards and sound
cards now make it possible to use a PC as the measurement platform for audio testing. Selection
of the appropriate hardware to be used as the "front-end" to the test software is also important
and will be discussed. An actual test system developed using a graphical programming language,
with a PC and a sound card is shown.

DSP-based signal generation, filtering, and analysis software has many advantages over
traditional analog instrumentation. As an example of this, a test algorithm will be demonstrated
that can simultaneously measure all harmonics, yet only a single sine sweep is necessary.

It will be shown that properly implemented "virtual instruments" can be a cost-effective,
flexible, portable, and powerful solution for collecting accurate audio test data.

2 VIRTUAL INSTRUMENTS

Many companies still use old swept sine measurement systems consisting of separate standalone
hardware linked together by BNC cables (often referred to as a "rack-and-stack' system). In a
traditional hardware-based test system (see Figure 1), a sine generator performs a continuous
sweep through the frequency range of interest. As the sine generator sweeps, a band pass filter
"tracks" the frequency of the sine generator to suppress noise and harmonics that occur at other
frequencies. The voltmeter or "measuring amplifier" then detects the RMS level, and outputs a
proportional DC voltage to a synchronized chart/level recorder or an oscilloscope. The level on
the chart recorder corresponds to the sound pressure level measured at each frequency.

The corresponding frequency resolution is limited by the sweep rate, filter bandwidth and the
level recorder writing and paper speed. If the sweep rate is too fast, frequency and amplitude




