A practical comparison of the ”new” swept-sine technique and MLS in measuring room impulse responses and acoustical parameters

The MLS technique proposed by Schroeder has and is still being used a lot for measuring room acoustical parameters. The ”new” swept-sine technique proposed by A. Farina and S. Muller (both authors cover the aspects that are emphasized here) has several advantages over MLS. Here, this swept sine technique will be discussed and examples will be given where it is useful. The technique has several possibilities for the user to select parameters, and parameters that work well for room acoustical parameter measurements will be recommended. 

Three problems that we experience with MLS seem to be no problem using the swept sine technique:

1. A higher loudspeaker output levels can be applied. A high output level is desired to obtain good SNR and to reduce the size/weight of the loudspeaker one has to carry around. But a high loudspeaker output level will cause some harmonic distortion. For MLS, this harmonic distortion appears as spurious peaks within the impulse response and is very difficult to separate. But for the swept sine technique using a logarithmic sweep, the harmonic distortion is easily separated from the impulse response. The restriction is that the sweep length has to be approximately twice as long as the desired impulse response to be able to separate the harmonic distortion. In this case, averaging of several sweeps works well.

2. Robustness to minor time-variance. Time variance can be a problem, especially in large rooms due to wind or temperature changes. In order to increase the SNR of a MLS measurement, one tries to increase the measurement length, but time-variance can make this impossible. If a single sweep is used in the swept sine technique, the measurement does not seem to be affected by this minor time variance.

3. Remote measurements can be performed without loss in quality. Using two sources (e.g. a CD-player and a PC) that are not clocked can be useful to avoid long cables from the PC to the loudspeaker and microphone. Even some sound cards are not clocked using the same clock on input and output. For MLS, the fact that the two sources are not clocked to the same clock degrades the measurement. If a single sweep is used in the swept sine technique, the measurement does not seem to be degraded.

Other advantages with the swept sine technique:

· No pre-sending is required as with MLS, thus less time-consuming.

· Perhaps a more pleasant signal to listen to than the noisy MLS.

Disadvantages with the swept sine technique:

· Can burn up the loudspeaker if using a too high output.

· If a long sweep is used, the deconvolution may be time-consuming. With a fast deconvolution algorithm and a fast PC, this should not be a problem.

· If the sweep frequency range does not cover the whole frequency range, noise blow-up may occur. The noise can be removed by band pass filtering out the frequencies that are not covered by the sweep frequency range.

· The sine sweep signal may in some cases be more annoying than the MLS noise signal.

Recommendation: In the general case of measuring room impulse responses and acoustical parameters, a long (5-40 seconds), single sweep should be applied. If time-domain averaging is desired, this can be done without loss of quality, if the time-variance is very low and if the same clock is used for the input and output.

