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Bisk 1 1710 HESE R &

1/10 5 SFE A% %

b 1

PR L) | VL0 A
S R (Hz) | TOSiR(Hz) | i LR (Ha)

10 8.9 10.0 11.2
12.5 11.2 12.6 14.1

16 14.1 15.8 17.8
20 17.8 20.0 22.4
25 22.4 25.1 28.2
31.5 28.2 31.6 35.5
40 35.5 39.8 447
50 447 50.1 56.2
63 56.2 63.1 70.8
80 70.8 79.4 89.1
100 &9.1 100.0 112.2
125 112.2 1259 141.3
160 141.3 158.5 177.8
200 177.8 199.5 2239
250 223.9 251.2 281.8
315 281.8 316.2 354.8
400 354.8 398.1 446.7
500 446.7 501.2 562.3
630 562.3 631.0 707.9
800 707.9 794.3 891.3
1000 891.3 1000.0 1122.0
1250 1122.0 1258.9 1412.5
1600 1412.5 1584.9 1778.3
2000 1778.3 1995.3 2238.7
2500 2238.7 2511.9 2818.4
3150 2818.4 3162.3 3548.1
4000 3548.1 3981.1 4466.8
5000 4466.8 5011.9 5623.4
6300 5623.4 6309.6 7079.5
8000 7079.5 7943 .3 8912.5
10000 8912.5 10000.0 11220.2
12500 11220.2 12589.3 141254
16000 141254 15848.9 17782.8
20000 17782.8 19952.6 22387.2
25000 22387.2 25118.9 28183.8
31500 28183.8 31622.8 35481.3
40000 35481.3 39810.7 44668.4
50000 44668.4 50118.7 56234.1
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63000 56234.1 63095.7 70794.6
80000 70794.6 79432.8 89125.1
100000 89125.1 100000.0 112201.8

17




B 2 1/10 545 7 75 R i AR A 1
1 Python JRf{HY

AFIHEME T Python HAEIE F S MBIV, FIFSEBL 1/10 +HERE K 4@ 5
M 389 05 7 IR K B

"m

Compute mean-square sound pressure in decidecade bands within a temporal observation window
(TOW). The mean-square pressure is computed in the time domain, within the TOW, after
band-pass filtering the sound pressure (p) using a boxcar DFT filter. This function yields best
results if p contains at least 2 seconds of extra data before and after the TOW, for frequencies 10
Hz and above. Because this function uses the FFT, the calculation will be faster if the length of p

is a power of 2 (but this is not required).

This program is provided to encourage its use. It is not provided with any guarantee. It is the

user’s responsibility to check that the program is fit for its intended purpose.

python version tested: 3.11
numpy library version tested: 2.6.4

"m

import numpy as np

def'ddec_mean_psqr(p, fs, t0, dur, qmin, gmax):

Parameters:
p (numpy.ndarray): Sound pressure waveform (Pa). A 1D array.
fs (float): Sampling rate (Hz).
t0 (float): Start time of TOW (s).
dur (float): Duration of TOW (s).
gmin (int): Minimum decidecade band index.
gmax (int): Maximum decidecade band index.

Returns:
p2bar (numpy.ndarray): Mean-square sound pressure (Pa*2). A 1D array.
fc (numpy.ndarray): Decidecade band frequency (Hz). A 1D array.

nmn

N = len(p)

k = np.arange(N) # DFT index
fk=(k-(k>N/2)*N)*fs/N # DFT frequency (Hz)
nmin = int(np.floor(t0 * £s)) # start of TOW

nmax = nmin + int(np.floor(dur * s)) # end of TOW

if nmin < 0 or nmin >= N or nmax <= 0 or nmax > N:

raise ValueError("TOW outside bounds of vector p.")

1 2, ISO/FDIS 17208-3 [ C.
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nband = qmax - qmin + 1

fc = 10**(np.arange(qmin, qmax + 1)/ 10) * 1000 # ddec frequency (Hz)
p2bar = np.zeros(nband)

ak = np.fft.fft(p) # spectral coefficients

# Calculate mean-square pressure for each decidecade band
for iband in range(nband):

f min = 10**(-0.05) * fc[iband] # low pass limit (Hz)

f max = 10**(0.05) * fc[iband] # high pass limit (Hz)

Wq = (np.abs(fk) >=f min) & (np.abs(fk) < f max) # band pass boxcar filter
p_ddec = np.real(np.fit.ifft(Wq * ak)) # ddec sound pressure (Pa)

# Mean-square pressure (Pa”2) within TOW
p2bar[iband] = np.mean(p_ddec[nmin:nmax]**2)

return  p2bar, fc

2 Matlab VRS

AFTFEME TR Matlab iFEiE 5 % S K BIIRACHS, A TSEBl 1/10 +HAHMRE K T 58T
Mg 389 05 7 R K v B

%% Compute mean-square sound pressure in decidecade bands within a temporal
%% observation window (TOW). The mean-square pressure is computed in the time
%% domain, within the TOW, after band-pass filtering the sound pressure (p)
%% using a boxcar DFT filter. This function yields best results if p contains

%% at least 2 seconds of extra data before and after the TOW, for frequencies
%% 10 Hz and above. Because this function uses the FFT, the calculation will be
%% faster if the length of p is a power of 2 (but this is not required).

%%

%% This program is provided to encourage its use. It is not provided with any
%% guarantee. It is the user’s responsibility to check that the program is fit

%% for its intended purpose.

%%

%% Input:

%% p: Sound pressure waveform (Pa). A vector.

%% fs: Sampling rate (Hz).

%% t0: Start time of TOW (s).

%% dur: Duration of TOW (s).

%% qmin: Minimum decidecade band index. An integer.

%% qmax: Maximum decidecade band index. An integer.

%%

%% Output:

%% p2bar: Mean-square sound pressure (Pa*2). A vector.

%% fc: Decidecade band frequency (Hz). A vector.
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%%
function [p2bar, fc] = ddec_mean_psqr(p, fs, t0, dur, gmin, gmax)
N = length(p);

k = 0:(N-1); % DFT index
fk=(k-(k>N/2)*N)*fs/N; % DFT frequency (Hz)
nmin = floor(t0 * fs) + 1; % start of TOW

nmax = nmin + floor(dur * fs) - 1; % end of TOW

if nmin <1 || nmin >= N || nmax <=1 || nmax > N
error('"TOW outside bounds of vector p.");
end

nband = qmax - qmin + 1;

fc = 10.~((gmin:qmax) / 10) * 1000; % ddec frequency (Hz)
p2bar = zeros(nband, 1);

ak = fft(p); % spectral coefficients

for iband = 1:nband
% Calculate frequency bounds for current band
f min = 107(-0.05) * fc(iband); % low pass limit (Hz)
f max = 107(0.05) * fc(iband); % high pass limit (Hz)
Wq = (abs(fk) >= f min) & (abs(tk) < f max); % band pass boxcar filter
p_ddec = real(ifft(Wq(:) .* ak(:))); % ddec sound pressure (Pa)

p2bar(iband) = mean(p_ddec(nmin:nmax).”2); % mean-square pressure (Pa"2)
end
end
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