Reslab2 Readme File

Installation

Simply unzip into the folder of your choice and run the reslab2.exe file.  Let me know if there is a problem (twelti@harman.com).

Description

Reslab 2 is a program that allows you to play with resonances.  In short, you input the parameters for 2 resonances, select a program source and some plotting options, and hit "Run".  The program then plots the resonances, the program source, and the effect of the resonance on the program source.  These are plotted in several ways, including impulse responses, Energy Time Curves, and frequency spectra, so you can really see what's going on.  The modification of the original program source by the resonances is based on the methodology presented in two papers by Floyd Toole and Sean Olive:

"The Modification of Timbre by Resonances: Perception and Measurement", J. Audio Eng, v 36, n 3, 1988.

"The Detection Thresholds of Resonances at Low Frequencies",  J. Audio Eng, v 45, n 3, 1997.

That is to say, the resonances are based on the biquadratic equation, and the modified (resonated) program source is mixed with the unmodified program source material in a ratio determined by the user.  This ratio is called the threshold.  Assuming the program source spectrum is flat, the threshold might look like this:
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After Reslab2 plots the various views of the effect of the resonances on the program signal, this effect is presented aurally, so you can actually HEAR the effect.  This is the real purpose of this program, to allow you to compare what you see to what is actually audible.  Several program loops are included in the program, as well as pink noise bursts of user definable length, or a user specified .wav file.

The resonances are auditioned separately, with 2 presentation each of unmodified and filtered versions, as follows:

Res 1 

Unmodified program…filtered program…unmodified program…filtered program…

Res 2 

Unmodified program…filtered program…unmodified program…filtered program…

Of course, a lot of the audibility of the resonances will depend on how they are auditioned, i.e. headphones vs loudspeaker in a room, mono vs stereo, etc.  Read "The Modification of Timbre by Resonances: Perception and Measurement", cited above, for  more information on these issues.  Reslab2 allows auralizations to be output to a user specified folder as .wav files for later use.

Reslab2 will also plot spectrograms of the program, resonances and final output.  Here you can see the data in the time/frequency domain, which is also instructive.  Neither the steady state frequency response nor the impulse response fully describes how a resonance will interact with a particular input signal.  The spectrogram comes closer to this (though it is still not an exact representation of what we actually hear).

This program involves significant calculations, complex plots, and long convolutions.  A couple of practical notes relating to computing speed and memory requirements:

1. Try running on "Low verbosity " plot setting first if you have a slower computer or one with less than 128 M of RAM.

2. For auralizations set to the lowest sampling rate you can, at least initially.  Reslab2 will detect the sampling rate of the input files and resample to the rate you select.  If you are using a low sampling rate you may get some artifacts.  Selecting a higher sampling rate will help, but will take longer to calculate.

3. If you are interested in plots, especially the spectrograms and spectrogram mesh plots, which are available on the "High verbosity" plot setting, set the sampling rate to just over 2* the highest resonance you are modeling.  There is no need to have a higher sampling rate if you are not auralizing.

