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USB Pre

The USBPre is a USB device with built-in microphone preamplifier and phantom power (48 Volts). Very nice, but because of synchronization problems it cannot be used for MLS-type measurements and is not optimal for very high quality sine sweep measurements either because it gives pre-ringing. If the right settings are used as explained below, the USB Pre will give good results for most applications. But if your application is measuring high quality impulse responses for deconvolving with music, we would not recommend it.

The reason for the problems is probably because the AD and DA do not use the same clock on the USB Pre. If you use the device for peforming MLS measurements, you will see that the high frequency will roll off, and the roll-off will increase as you increase the total length of the measurement (the small difference in sampling frequency becomes more important when the measurement length increases).

What you need to do is to use the Swept Sine method instead of MLS. This is the procedure for selecting sine sweep as measurement method in WinMLS.

In the Measurement Selection Toolbar (found on the view Menu), select Sine Sweep instead of MLS.

If you want to use music as excitation, set the mode to “No excitation” (this will of course give a much poorer signal-to-noise ratio, but allows “live” measurements)

Please note that the output level can be set higher for Sine Sweep than MLS (one of the advantages). If the level is to high, it can be reduced in Measurement->Swept Sine Settings....

If you have selected Sine Sweep, you are ready to measure. But if you would like to measure the time of flight (distance between loudspeaker and microphone), you need to go to Measurement->Sound card settings... and in “Include Initial Time Delay in Measurement”, select “Yes, with loop-back, no end-check”. See “The first measurements walk-through” in the help file for more information about this.

Because of the synchronization problems with the USB Pre, we do not recommend that you use the Measurement System Correction feature of WinMLS, we instead recommend that you do what is described below (then there is no need for measurement system correction if we assume the two channels have an equal frequency response).

IMPORTANT! We also strongly recommend that you in Measurement->Advanced Settings..., make sure the settings below is used. This is very important if you are going to measure using more than one cycle (averaging). This is only possible in the new beta version of WinMLS (contact us to obtain it), AND MUST BE SET EACH TIME THE SOFTWARE IS OPENED since it is not yet included in the setup file.
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When you do this you also have to connect a cable between input and output on the right channel (loop-back) and set the levels in channel 2. This makes the measurement more robust and we have obtained good results using these settings as you can see from the two figures below.
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Below a similar measurement of the Lynx2 sound card is superposed in black. We see that for 20 kHz, the USB Pre has a difference between left and right channel of 0.15 dB. Tor the Lynx2 card, this error is about 0.015 dB.
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This swept sine method has many advantages compared to MLS. Below we se an example of an impulse response measured using the USB Pre and VXpocket. We recommend using the VXpocket for high quality measurements partly because of the effects documented below.
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In the figure above, we see that the USB Pre is more noisy than the VXpocket.
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In the figure above, we have zoomed in on the x-axis. Here we can see the typical pre-ringing (that can be much worse depending on the measurement parameters) from 0-6 milliseconds.

Troubleshooting

When testing it, we several times got no response from the USB Pre. In order to make it work again, we pulled out the USB cable from the device and pulled it in again. That worked fine, except that once we had to go to Measurement->Sound Card Settings... and reselect the input and output device to USBPre. 

If you download the latest beta verison of WinMLS this should be solved.

Gaps during the measurements. We had problems when performing measurements using several averages. This can be solved by following the procedure given above, selecting the input channel 2 for deconvolution. If this is done.

See the troubleshooting section of the USB Pre help for more information.

More details

The latest version 1.5 has the ability to lock out front panel buttons via the control panel software. All other features of USBPre 1.5 remain the same as the original USBPre hardware. A problem if you are doing calibrated measurements, is that the input volume controls knobs do not move in steps and these cannot be locked. The input volume cannot be set using software mixer either, it seems like it can be set from the WinMLS mixer input volume, but this is not true.

When using music (noise) as excitation, there seems to be cross-talk influencing the measurement. An example of an impulse response measured using music is given below. 
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By selecting the time window lower limit after the cross talk part as shown above, this problem should be solved. WinMLS has a feature for automatically detecting the start of the impulse response (Time window settings). 

Theoretically, two impulses spaced 10 ms apart (the  distance from the cross talk to the start of the impulse response in the figure above) will give a comb filtering effect with dips every 100 Hz. We did not see much of it in thefrequency response plot, as seen below, where the red curve is using the window as shown in the figure above, while in the blue curve, the window starts from 0 ms.
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We tried setting the levels to try to remove this crosstalk part, but we did not manage to remove it. But if measuring using sine sweep, we did not experience any crosstalk.

Crosstalk
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