Chairman’s report from the meeting of the 115th AES Technical Committee on Signal Processing.

The meeting was held on October 12 2003 at the Javits center at NYC

Rob Maher gave a report on the start of the CDrom project. Rob needs more volunteers. We have some audio material with permission in writing now.

Chair went down the list (see below) of elements in the CD list.”Digital Audio Educational CD”, all contributors are indicated now

SECTION 1:  SAMPLING, RECONSTRUCTION, AND SIMPLE AUDIO DSP

(1.1) Sampling/Aliasing 

Downsampled examples without anti-aliasing filter for 22.05kHz, 8kHz, and

2kHz sample rates (music and swept sinewave). (Markus Erne)

(1.2) Quantization and Dithering 

Start at 1 bit and gradually increase the number of bits to full range forCD, with and without dithering. (Stan Lipshitz/Werner Oomen)

(1.3) Hard and soft limiting (clipping) and wrap-around. Analog AND digital

clipping (Robert Bristow-Johnson).

(1.4) Effects of frequency filtering, both IIR and FIR Abrupt cutoff filters.  Filters with ripple.  Time-domain issues such as ringing and pre-echo. Audibility of frequency shaping. (Rob Maher)

(1.5) Mono vs. stereo, phase differences.

(1.6) The dB scale 

Audibility of gain changes in terms of dB.  Shaped noise examples with equal numerical level but dbA, dbC, and flat measurement weighting. (Rob Maher)

SECTION 2:  BASIC PSYCHOACOUSTICS OF DIGITAL AUDIO (James Johnston)

(2.1) Tone masking noise, and noise masking tone demonstrations

(2.2) FM vs AM modulation inside a critical band.

(2.3) Gain changes, both overall and within a critical bandwidth. Use both

adjacent and not adjacent to make the point about partial loudness memory.

(2.4) DO WE NEED/WANT MORE IN THIS SECTION??

SECTION 3:  DSP APPLIED IN PRACTICAL DIGITAL AUDIO SYSTEMS

(3.1) Noise shaping see 1.2

Use noise shaped dither AND noise shaping, with and without dither.

(3.2) Envelopes and parameter update rate

Examples of amplitude envelopes and filter parameter updates at various rates to demonstrate "zipper" effects. (Robert Bristow-Johnson)

(3.3) Synthesized waveforms and wave table lookup Issues

of table size, lookup index round off, and intra-table interpolation. (Rob Maher)

(3.4) Plugins for Websites (Christoph Musialik )


(3.5) Effects of implementation errors and error concealment.

Single dropped or corrupted samples, repeated samples, stuck bits, limit cycles, internal overflow of a digital filter, linearly interpolated samples. (Robert Bristow-Johnson/ Rob Maher)

Goal for all PCM files and written descriptions by February. Goal to have the CDrom out by SF meeting, have workshop on the CDrom at SF.

Werner Oomen and Stan Lipshitz will do the dither part, quantization, and noise shaping. RBJ will help out with MATLAB scripts he’s given to Greg Berchin for cleaning up.

Markus will do aliasing and antialiasing demo.

Clipping and wraparound (analog and digital) from RBJ.  Analog will be simulated by oversampling and cubic model.

RBJ will do interchannel delay on mono signals, and channel phase differences. Move interchannel delay by up to 1 ms.

Rob Maher will do filtering and shaping via FIR/IIR.

Rob will do dB to show linear vs. log. Perhaps some “loudness” as well.

JJ will do tone vs. noise and noise vs. tone masking, AM vs. FM. Artificial signals.

Zipper effect, parameter changes-Stan and RBJ. Mostly RBJ. 

Wavetable, table size, index rounding, interpolation by Rob/Phillippe Depalle

Artifacts due to system nonlinearities?  Unsure what this relates to? Removed due to lack of volunteer

Dropped samples, repeated samples, linear interpolation, overflow, stuck bits, non-monotonic, missing codes, RBJ?  Perhaps Rob M for missing codes, center clipping, etc.

Vicki Melchior will look into cascades of sampling rate converters.

Each sample needs a text explanation/description to be included as HTML file on CDrom.

Digital Silence, white noise, pink noise RBM.

Code examples should be separate from CDrom due to technical and permissions issues. Christoph may provide plugins or PC standalone program for simulating some artifacts.
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AOB

There was nothing to be discussed further so the chairman adjourned the meeting and thanked everybody for his or her interest and participation- see you all at the next Convention

Respectfully submitted

Ronald Aarts (Ronald.M.Aarts@philips.com)

Chairman

And

J.J. Johnston (jamesdj@windows.microsoft.com)

Vice chair
