Calibration

PA5 attenuator set to value shown on screen -
· To avoid deafening animal

· To avoid overloading microphone & causing distortion

· Try 25 or 30…

For each repeat -

· Section of noise file selected at random

· 1ms onset/offset ramps applied

· Scaled to suitable level (3.5v rms, precise level doesn’t matter)
· RMS value computed and summed
· Section played out (once) and ‘average’ captured

· FFTs taken of average and summed
· FFTs use non-windowed, non-overlapping sub-windows
E.g. if average is 2400 points, and FFT size is 512, then 4 FFTs would be computed and added together.
Centre of average used, in order to avoid ramped portion as far as possible.
After all repeats presented –

· Average RMS value of all output waveform sections calculated

· Effective ‘output  level’ for each FFT band computed
( = Average_RMS /sqrt(FFT size))
We now have a measure of the output ‘level’, and an average FFT of the input
FFT is ‘peak-peak’ (i.e. 10v sine gives value of 10 in appropriate bin) so we divide FFT values by 1.414 to convert to RMS (c.f. output)
Calibration

Conversion from input volts to db SPL -

· Microphone produces K volts/Pa

· ( input voltage of Vi represents (Vi/K) Pa

· 1 Pa = 94dB SPL

· n Pa =  94 + 20log(n) dB SPL

· (Vi/K) Pa = 94 + 20log(Vi/K) db SPL

· ( input voltage of Vi represents 94 + 20log(Vi/K) db SPL

· But input has been attenuated by probe tube (T dB, varies with frequency) and amplified by various amplifiers (total = G dB)

· ( Vi represents 94 + 20log(Vi/K) + T – G db SPL

Calculate output level for a signal of 5v rms -

· Output signal of Xv rms

· Apply attenuation A to protect poor beasty

· Measure i/p voltage I

· Sound level is 94 + 20log(Vi/K) + T – G
· Unattenuated Level for 5v signal would be louder by A + 20log(5/X) 

· Calibration value (the sound level for 5v rms output) is -
94 + 20log(Vi/K) + T – G + A + 20log(5/X)
