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RT60 Graph

RT60 Reverberation Time values at each octave or one-third octave centre frequency are displayed on
this graph, with separate traces for the Early Decay time (EDT), Centre Time (TS) and the 60dB decay
times T20, T30 and REW's Topt. See below for descriptions of each of those parameters and the
related clarity, definition and centre time parameters.

RT60 Explanation

RT60 is a measure of how long sound takes to decay by 60 dB in a space that has a diffuse
soundfield, meaning a room large enough that reflections from the source reach the mic from all
directions at the same level. Domestic rooms are usually too small to have anything approaching a
diffuse field at low frequencies as their behaviour in that region is dominated by modal resonances. As
aresult RT60 is typically not meaningful in such rooms below a few hundred Hz. Use the waterfall ,
spectrogram and decay plots to examine the decay of low frequencies in domestically-sized rooms.

RT60 Calculation

The RT60 values are estimated by calculating the slope of the Schroeder curve, which is a plot of the
energy (squared values) of the impulse response that is backwards integrated (summed starting from
the end and moving backwards). The vertical axis of the plot is in dB. The different RT60 measures
(e.g. T20, T30, REW's Topt) are derived by calculating the slope of a best fit line to the Schroeder curve
over different ranges (detailed below). In a diffuse field the curve with the dB vertical scale is quite
linear until it reaches the noise floor.

The start point for the classical T20 and T30 measures of RT60 is where the Schroeder curve has
dropped 5 dB below its peak. That works well in the large spaces for which RT60 is most applicable,
particularly if the source used for the measurement is omnidirectional. In domestically sized rooms using
normal, directional loudspeakers as sources the initial drop of the Schroeder curve is quite sharp (the
Early Decay Time is quite short) meaning the -5 dB point lies within the early decay region rather than
the diffuse field region. That in turn means the T20 and T30 figures underestimate the RT60 time. Where
the EDT is much shorter than the T30 RT60 figure REW's Topt RT60 calculation uses a start point based
on the intersection of the EDT and T30 regression lines, to determine a point that lies within the diffuse
field region. It then tests each possible end point in 1 dB steps and picks the one that gives a regression
line with the best linear fit. That produces a more reliable RT60 figure.

The results are presented within octave or 1/3 octave bands, providing a view of how the rate at
which sound decays changes with frequency. The lowest centre frequency for the RT60 plot is 50 Hz
at 1/3 octave and 63 Hz at 1 octave, per ISO3382. For domestic listening rooms and recording studios
with volumes of less than 50 cubic metres (1,800 cubic feet) the recommended RT60 value is 0.3 s. For
larger rooms, up to 200 cubic metres (7,000 cubic feet) the recommendation is 0.4 to 0.6 s. In both
cases the value should be fairly uniform across the frequency range, though it will typically tend to
increase at lower frequencies.

Important: If you are making RT60 measurements in a large space (bigger than a domestic room)
change the IRtruncation setting in the Analysis preferences to make sure enough of the IR is retained
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for the decay to reach the noise floor. It may also be necessary to use a longer sweep (with a 256k
sweep there are about 6 seconds of IR data after the peak before any truncation is applied).
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RT60 and related parameters

The parameters which are calculated are:
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Early Decay Time, based on the slope of the Schroeder curve between 0 dB and -10 dB. This
is not an RT60 figure, but rather an indication of how quickly the initial sound at the
measurement position decays - it is much more location dependent than RT60. A fast early
decay (low EDT figure) indicates better clarity than at positions where the EDT is higher.

The RT60 decay time based on the slope of the Schroeder curve between -5 dB and -25 dB.

The RT60 decay time based on the slope of the Schroeder curve between -5 dB and -35 dB.
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Topt
An "optimal" RT60 decay time based on the slope of the Schroeder curve over a variable range
chosen to yield the best linear fit. If the early decay time is much shorter than T30 the Topt
measure uses a start point based on the intersection of the EDT and T30 regression lines,
otherwise it uses -5 dB. REW tests every end point in 1dB steps to the end of the Schroeder
curve and chooses the one which gives the best linear fit.

Clarity C50
The early to late energy ratio in dB, using sound energy in the first 50 ms as the 'early' part.
C50 is most often used as an indicator of speech clarity.

Clarity C80
The early to late energy ratio in dB, using sound energy in the first 80 ms as the 'early' part.
C80 is most often used as an indicator of music clarity.

Definition D50

The early to total energy ratio as a percentage, using sound energy in the first 50 ms as the
‘early' part

Centre Time TS

The time of the 'centre of gravity' of the squared impulse response

RT60 Controls

The control panel for the RT60 graph has these controls:
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D Time-reversed fitering
|:| Zero phase fitering
Show data panel

Show correlation factor

Use bars on plot

!Dne Octave Band=s -

The Time reversed filtering control applies the octave band filters backwards in time, this greatly
reduces the filter's own contribution to the measured decay. When using 1/3 octave filters at low
frequencies the filter decay time can be significant, over 200 ms for a 100Hz 1/3 filter, for example.
Applying the filter in reverse reduces this decay to less than 50 ms, but it does affect the response
somewhat, such that Early Decay Time (EDT) figures using Time-Reversed filters may not be valid.

Zero phase filtering applies 4th order bandpass filters in two passes through the data, one
forwards and one reversed, to give a response with overall zero phase shift. This reduces the
contribution of the filter's decay time similar to (though not as much as) time reversed filtering but
without significantly affecting early decay time.

The Show data panel control shows a panel on the graph containing the results for the decay values.
Unreliable figures are italicised and shown orange.

63 125 251 BO0 1,000 2000 4,000 8000
EOT (s} 3023 Z184 1691 1237 11189 1405 1075 LTG5
T20 (s} 2808 1541 1459% 1.1568 1200 1148 1114 08982
T30 (s} 2167 1708 123 1177 1470 1143
Topt (s} 2753 2178 1725 1158 1185 1171 1110 0982
Ch0(dB) 04% -855 -968 -060 -0B8 015 024 212
Ca0 (dB) 1.14 -4.899 5580 205 1.83 3.45 347 6.17
D50 (%) 528 122 3.0 46.5 45.0 0.9 456 62.0
Ti (s} 0152 0180 02160 0031 0081 04071 0073 003

If the Show correlation factor box is checked the graph legend names shows the quality of the line
fit for the various decay measures. The "r" value shown after each decay measure is the regression
coefficient, which measures how well the data corresponds to a straight line. A value of -1 would
indicate a perfect fit, values lower in magnitude than -0.99 indicate the corresponding decay figure may
not be reliable. Potentially unreliable values are italicised.

The RT60 plot can show horizontal bars centred on each filter frequency and spanning the filter's
bandwidth, or lines joining the filter centre frequencies, according to the Use bars on plot control
setting.

The parameter values (RT60 and clarity) for the current measurement can be written to a text file using
the File -> Export -> RT60 data as text menu entry.
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