
 
 

 
Sound ESCORT – your guide to audio testing 

 
Audio test troubleshooting comes down to 5 things: 
Environment 
Setup 
Calibration 
Organization 
Range 
Technique 
 
 
Following these simple tips should enable you to troubleshoot any audio testing setup, regardless 
of application. 
 

 
 
Environment 
 
The less noise in the measurement area the better 
Focus on improving the test environment. 
The biggest cause of unrepeatable measurements is background noise. You should do 
everything you can to minimize this. See ‘setup’ section for hints on test setup that can improve 
repeatability in noisy environments. 
 
Make measurements in the right test environment 
For example, for log TSR measurements a big room is better than a treated room because it 
allows you to clearly see the reflections in the impulse response and window them out for the best 
frequency resolution. When not using a simulated free field technique like log TSR, use the best 
anechoic chamber possible. Sometimes a bigger chamber does not necessarily offer a better 
environment than a smaller chamber. A small well designed and specified chamber can be better 
than a larger, less well designed one.  
 
 

Setup 
 
Is it plugged in? 
It sound obvious, but if there is no output signal or not what you expect (e.g. just looks like noise) 
check that everything is plugged in and turned on – not just the computer, but all soundcards, 
amplifiers, hardware, etc. 
 
Check your cables 
Check all the cables are properly connected – you would not believe how many times people 
spend hours trying to correct their sequence or test only to discover that they have a cable in the 
wrong place or a broken cable. If you are having problems, always check the cabling before 
spending hours troubleshooting. 
 
 
 
 

ESCORT 



 
 
 
ONLY MAKE ONE CHANGE AT A TIME! 
Don’t move cables, tweak the sequence and change the microphone position all at once – you 
won’t know what the cause of the problem was! Change one thing at a time, and keep a checklist 
of what you have done - this will be useful if you have to call customer support. 
 
Noise Reduction Techniques 
There are several setup techniques that can minimize the impact of background noise: 

1. position the microphone closer to the source if possible (taking in to account any 
requirements for the microphone to be at least a certain distance from the source 
such as in far field measurements). 

2. increasing the test level may help  
3. lengthening the duration or repeated averages of the test signal can reduce the 

effects of background noise (doubling the averages or signal duration should 
increase the signal to noise ratio by 3 dB). 

 
Confirm the setup is working correctly before making measurements 
First, you should always run a system self-test. This will confirm that the measurement system 
and cables are working correctly. Secondly, you should always calibrate your system. Calibration 
should not only be done when you first run the test, but at regular intervals, particularly if there is 
a change in atmospheric conditions and even at the end of the tests to make sure nothing has 
changed. Good measurement microphones and electronics are typically very stable but 
loudspeakers e.g. mouth simulators are generally very non-linear and their performance will 
change with temperature. That is why it is always a good idea to warm up a loudspeaker before 
testing it by playing pink noise for example at a reasonable level. Factories should re-calibrate 
every day or at the beginning of every shift. 
 
Know your audio testing ‘rule of thumbs’ 
Here are a couple of examples: 

 When measuring the impedance of a loudspeaker you should use a sense resistor within 
a factor of 100 of the loudspeakers estimated resistance in order to get a good enough 
signal to noise ratio. For example, to measure a speaker with a specified DCR of 10, 
your resistor should be in the range 0.1-1k – 100 would be a good number. 

 To make far field measurements the microphone needs to be more than 2x the speaker’s 
largest dimension away from it. In the case of a driver mounted in an infinite baffle, it is 
necessary to be more than 2x the driver diameter away. 

 
Always have the right equipment with you 
You should always have everything with you that you need for troubleshooting a setup when you 
visit a factory, including an analog voltmeter, a wide range of adaptors and spare cables and a 
microphone calibrator.  
 
Know your cables  
Understand the different types of cables and when you should use each – particularly where they 
look similar, e.g. single-ended and balanced cables. 
 
Measure twice 
Always measure something at least twice on the first measurement to make sure that you get the 
same result. This can help identify problems with the setup or background noise. It’s far better to 
discover this on the first measurement than at the end of a day of data collection! 
 
 



 
 
Use a proper measurement microphone 
Other types of microphone are not good for audio testing because they may be directional, 
cannot be calibrated easily e.g. with a calibrator, and do not necessarily have a flat frequency 
response. 
 
Know your soundcard or data acquisition card  
Make sure you have sound monitoring switched off on your soundcard to prevent feedback. Make 
sure that its latency is consistent and repeatable and make sure you are using the full dynamic 
range it is capable of. Just because it is 24 bits does not mean you get over 100dB dynamic 
range if you are using such a low input signal that it only uses 3 or 4 bits. 
 

 
Calibration 
 
Always calibrate your microphone  
Your microphone should be calibrated regularly (every time you set up).  Good measurement 
microphones are pretty stable until they get dropped or beaten up. 
 
Check output calibration 
It’s not just the microphone – your output (e.g. mouth simulator) should also be calibrated 
regularly 
 
Keep a reference unit handy 
A reference unit, e.g. a speaker that you have measured a many times, is a good sanity-check if 
measurements appear unexpected. A known reference unit offers the advantage over calibration 
that it will also take into account the fixturing and test environment. 
 
Check your units 
Make sure you are measuring in your intended units. For example the difference between dB Pa 
and db SPL is 94dB. If you are not careful you could blow something up. 
 
 

Organization 
 
Document everything 
Good documentation can save hours of troubleshooting time. Document setups, processes and 
even troubleshooting to save time when unexpected results occur. 
 
Label your cables 
When you have a setup that will be used regularly, label the cables. This means that it can easily 
be set up by anyone and should anything become unplugged it’s easy to see where it needs to go. 
 
Organize your data 
Keep your data organized using the new memory list structure in SoundCheck. Use methodical 
files names and locations for SoundCheck data, reports, results databases etc. 

 
 
 
 
 



 
 
Range 
 
How much resolution is enough? 
In order to measure fast, you want to use the minimum necessary resolution, but how do you 
ensure that you are using enough? If you keep increasing the resolution until the curve doesn’t 
change, you can easily identify the lowest acceptable resolution to test at. 
 
Make sure you use the full dynamic range of your soundcard / test system 
To get the best results you should use the full dynamic range of your soundcard. You can see this 
by looking at the full scale deflection indicator in SoundCheck (in the values tab on the memory 
list). If your frequency response curve looks flat your soundcard is overloaded and is clipping, and 
if your frequency response looks noisy it is likely that you have insufficient gain. 
 
Don’t measure lower or higher in frequency than you have to 
Measuring higher or lower in frequency than you have to will increase the test time, particularly at 
low frequencies. Careful selection of frequency limits will keep test times short. 
 

 
Technique 
 
Use the right test signals for the right application 
For example, distortion is easiest to measure using a sine wave. A multitone can also be used but 
is more complex. Use pink noise when using a nth octave RTA and white noise when using the 
FFT spectrum analyzer. 
 
Understand the difference between relative and absolute measurements 
Sensitivity and gain measurements are always relative e.g. mic sensitivity = 10mV/Pa or amplifier 
gain = 20 dB 
 
When in doubt, look at your recorded time waveform (oscilloscope) 
Does it look noisy, have drop outs, or get cut-off too soon? These problems are very difficult to 
see in the frequency domain. 
 
Always start with a low test level 
If you start with a high test level you may inadvertently blow up your equipment. Aside from 
making you feel stupid, this can be an expensive mistake! 
 
Minimize test time 
Minimizing test time is always desirable. Low frequency measurements are the greatest drain on 
test-time. To ensure that tests are as fast as possible, use less resolution at low frequency, do not 
measure lower in frequency than you need to. A faster computer will, of course, also speed up 
processing time. 
 
 


