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Priloha A
Vybér skriptl souvisejicich s méfenim

Tato kapitola ukazuje nékteré zakladni skripty, které byly pouzity v ramci méreni
pro ucely této prace. Z diuvodu rozsahu nebylo mozné a ani vhodné umistit veskery
kod, ktery vzniknul a ktery byl pouzit, nicméné je dobré si vSimnout v ramci hla-
vicky kazdého skriptu importu mnozstvi modila vytvorenych pro tcely této prace.
Dalsi skripty byly soucasti dalsiho processingu dat nebo jejich grafického ztvarné-
ni. Zajimavosti pak mtze byt, ze celkovy pocet tadkti kodu vzniklého pro tcely této
prace vyrazné presahnul 4000, coz odpovida vice nez 130 strandm textu o 30 radcich.

Zde uvedené skripty byly vybrany z divodu ilustrace celkového pristupu k soft-
warovému feseni a k ilustraci jeho komplexnosti.

A1 Meéreni mérného odporu proti proudéni vzduchu

A1 Definovani hlavnich funkci pro praci s méfici bunkou

nnn

Fr measurement

5 Tento modul obsahuje stezejni funkce umoznujici mereni
; merneho odporu proti proudeni vzduchu dle CSN EN ISO 9053-1

nnn

9 import pandas as pd
import numpy as np
import time as t
import os

3 import RPi.GPIO as GPIO

5 # Vlastni moduly
; import fan_pwm as f
7 import sdp6xx as sdp

def read_datetime():

LI |

Vraci cas pristroje.
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A.1. MERENI MERNEHO ODPORU PROTI PROUDENI VZDUCHU

24 return t.strftime("%y-%m-%d %H:%M:%S")

26 def read_pressure(sdp):

28 Vraci hodnotu cteni z tlakoveho cidla.
[ |

30 return sdp.read()

32 def new_measurement (pwm_start, pwm_stop, pwm_steps, step_time, name):

[ |

34 Provadi mereni na zaklade vstupnich parametru.

35 Vraci dataframe obsahujici casove znacky a hodnoty mereni

36 a zaroven jej exportuje do csv souboru.

37 tet

38 # Definovani promennych

39 measurement_name = name

10 dc_list = np.linspace(pwm_start, pwm_stop, pwm_steps)

41 log_df = pd.DataFrame(columns=["datetime", "pressure", "measurement
"1

42

43 measured_data_dict = {}

14 dt = []

45 p = []

16 pin = 12 #Pouzity PWM pin na GPIO sbernici

A7 freq = 500 #Frekvence PWM

49 # Iniciace senzoru

50 fan = f.Fan(pin = pin, pwm_freq = freq)
51 fan.pwm_start(dc = pwm_start)

52 pres = sdp.SDP6xx ()

53 read_pressure (pres)

55 # Hlavni cyklus mereni

56 for dc in dc_list:

57 fan.pwm_change (dc)

58 print (f"Duty cycle changed to {dc}")

60 t.sleep(step_time)

62 dt.append(read_datetime ())
63 p.append(read_pressure (pres))
64 print (f"Pressure reading: {p[-1]1}")

65 measured_data_dict.update ({
66 "datetime":dt,

67 "pressure'":p,
68 "measurement" :measurement_name
69 b

70 df _temp = pd.DataFrame.from_dict(measured_data_dict)
72 #Vytvoreni DataFramu s merenymi daty

73 log_df = log_df.append(df_temp, ignore_index=True)

74 print (log_df, "\n")

76 #Ukonceni PWM
77 fan.pwm_stop ()
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A.1. MERENI MERNEHO ODPORU PROTI PROUDENI VZDUCHU

#Export CSV s namerenymi daty

filename = t.strftime("%y-%m-%d %H_%M_")+measurement_name+"_"
i=20
while os.path.exists(filename+str(i)+".csv"

i+=1

filename += str(i) +
log_df.to_csv(filename)

.CSV

return log_df
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A.1. MERENI MERNEHO ODPORU PROTI PROUDENI VZDUCHU

A1.2 Skript pouzivany pro vlastni méfeni

Measurement

Pomoci tohoto skriptu bylo provedeno mereni
; merneho odporu proti proudeni vzduchu dle CSN EN IS0 9053-1

o import matplotlib
matplotlib.use('TkAgg')
import matplotlib.pyplot as plt

# Vlastni modul
import fr_measurement as fr

; # Zmereni tlaku a casu
for i in range(1,4):
meas = fr.new_measurement (0, 100, 10, 20, f"vzorek_ 1_{il}")

20 # Graficke znazorneni mereni

meas.plot(x="datetime", y="pressure", kind="scatter")
plt.show ()
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A.2. MERENI DOBY DOZVUKU

A2

Méfreni doby dozvuku

A.21 Vynatek z modulu acoustics.room

The room acoustics module contains several functions to calculate

the reverberation time in spaces.

import numpy as np
import pandas as pd

from
from

from
from

; from

scipy.io import wavfile
scipy import stats

acoustics.utils import _is_1d, average
acoustics.signal import bandpass

acoustics.bands import (_check_band_type, octave_low,
third_low, third_high)

SOUNDSPEED = 343.0

vynechany kod

def t60_impulse(file_name, bands, rt='t30', method = 'schroeder',

returns = None): # pylint: disable=too-many-locals

nnn

Reverberation time from a WAV impulse response.

response.

:param bands: Octave or third bands as NumPy array.
:param rt: Reverberation time estimator. It accepts

, 't10'" and "“'edt'" .

:returns: Reverberation time :math: T_{60}"

fs, raw_signal = wavfile.read(file_name)
band_type = _check_band_type (bands)
if band_type == 'octave':

low = octave_low(bands[0], bands[-1])
high = octave_high(bands[0], bands[-1])
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A.2.

MERENI DOBY DOZVUKU

elif band_type == 'third':
low = third_low(bands[0], bands[-1])
high = third_high(bands[0], bands[-1])

rt = rt.lower ()
if rt == 't30':
init = -5.0
end = -35.0
factor = 2.0
elif rt == 't20':
init = -5.0
end = -25.0
factor = 3.0
elif rt == 't10':
init = -5.0
end = -15.0
factor = 6.0
elif rt == 'edt':
init = 0.0
end = -10.0

factor = 6.0

t60 = np.zeros(bands.size)

# vytvoreni pandas.DataFrame pro kazdou z velicin vystupu

if returns == 'progression' or returns == 'all':
df _slope = pd.DataFrame(columns=bands)
df _intercept = pd.DataFrame (columns=bands)

df _t60 = pd.DataFrame(columns=bands)

df _progression = pd.DataFrame(columns=bands)
df _abs_signal = pd.DataFrame (columns=bands)

for band in range(bands.size):

# Filtrovani signalu

filtered_signal = bandpass(raw_signal,
fs, order=18)

low[band], high[band],

abs_signal = np.abs(filtered_signal) / np.max(np.abs(

filtered_signal))

if method == 'schroeder':
# Schroederova integrace

sch = np.cumsum(abs_signal [::-1]**2) [::-1]
sch_db = 10.0 * np.loglO(sch / np.max(sch))

elif method == 'average':

# Exponencialni prumerovani (dle normy CSN EN ISO 354)

ewm = pd.Series(abs_signal)

ewm = ewm[::-1].ewmn(span=int(fs/1)) .mean() [::-1]

sch = ewm.to_numpy ()

sch_db = 20.0 * np.loglO(sch / np.max(sch))

# Linearni regrese
# Nalezeni pocatku

sch_init = sch_db[np.abs(sch_db - init).argmin()]

# Nalezeni konce

sch_end = sch_db[np.abs(sch_db - end).argmin()]
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A.2. MERENI DOBY DOZVUKU

102 # Nalezeni samplu zacatku a konce
103 init_sample = np.where(sch_db == sch_init) [0] [0]
104 end_sample = np.where(sch_db == sch_end) [0] [0]

105

106 # Vypocet parametru dozvukove krivky

107 x = np.arange(init_sample, end_sample + 1) / fs
108 y = sch_db[init_sample:end_sample + 1]
109 slope, intercept = stats.linregress(x, y) [0:2]

110

111 # Doba dozvuku (T30, T20, T10 or EDT)

112 db_regress_init = (init - intercept) / slope

113 db_regress_end = (end - intercept) / slope

114 t60 [band] = factor * (db_regress_end - db_regress_init)

116 if returns == 'progression' or returns == 'all':

117 # Pridani dat do prislusneho DataFramu

118 df _slope[bands[band]] = pd.Series(slope)

119 df _intercept [bands[band]] = pd.Series(intercept)
120 df _t60[bands [band]] = pd.Series(t60[band])

121 df _progression[bands[band]] = pd.Series(y) [::1000]
122 df _abs_signal [bands [band]] = pd.Series(abs_signall[
init_sample:end_sample+1])

124 if returns == 'progression':

125 return df_progression, df_abs_signal

126 elif returns == 'all':

127 return df_progression, df_slope, df_intercept, df_t60,
df _abs_signal

128 else:

129 return t60

135 vynechany kod
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A.2. MERENI DOBY DOZVUKU

A.2.2 Skript vlastniho méfeni doby dozvuku

nnn

2 T60_measurement

5 Pomoci tohoto skriptu bylo provadeno mereni doby dozvuku
6 dle normy CSN EN ISO 354 metodou prerusovaneho sumu.

- nnn

¢ from IPython.display import clear_output

o from time import sleep, strftime

10 import matplotlib.pyplot as plt

11 import pandas as pd

13 #Vlastni moduly

14 from rt60_measurement.measurement import (
15 multiple_measurement,

16 export_t60_to_csv,

17 export_mean_rt60_progs,
18 calculate_all _rt60,

19 beep

20 )

21 from rt60_measurement.plotter import (
22 config_plot_DP,

23 plot_t60

24 )

25

26 # Definovani zakladnich vlastnosti mereni
27 mics = 6

28 sources = 2

20 escape_time = 10

31 # Definovani okrajovych podminek mereni
32 temperature = 20.19

33 RH = 48.9

34 bound_dict = {

35 '"temp': [temperature],
36 'RH': [RH]

37 }

3s boundary_df = pd.DataFrame (bound_dict)

w0 # Definovani casu a nazvu mereni

11 time_stamp = strftime (")y-%m-%d_%H-%M")
12 variant = "empty_reference_3_frameless"
13 folder = "data"

15 # Vytvareni korenoveho adresare

6 foldername = (

17 time_stamp + '_' + variant

s )

19 foldertree = os.path.join(folder, foldername)

50 if not os.path.exists(foldertree):
51 os.makedirs (foldertree)
52

53 # Nastaveni vzhledu grafu pro zobrazeni dilcich vysledku
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A.2. MERENI DOBY DOZVUKU

51 config_plot_DP(size='small')

56 # Export okrajovych podminek
57 boundary_df.to_csv(os.path. join(foldertree,foldername+"_bound_cond.csv"

))

so # # # Hlavni merici cyklus # # #

60 s = 0

61 while s < sources:

62 m =0

63 while m < mics:

64 # Dotaz na provedeni nameru pro danou konfiguraci

65 inp = input(f"Pripraven provest mereni pro konfiguraci s{s}m{m
Y7 Ly/N1"™)

66 if not inp == 'y':

67 if input('Mam ?[y/N]') == 'y':

68 raise KeyboardInterrupt("You've chosen this way, bro.")

69

70 clear_output (wait=True)

71

72 print (f"Mas {escape_time} sekund na opusteni mistnosti.")

73 sleep(escape_time) # Odpocet pro opusteni mistnosti

74

75 # Vytvoreni cesty pro zaznam nameru

76 filename = (

77 time_stamp + '_' +

78 variant + '_' +

79 's' + str(s) +

80 'm' + str(m)

81 )

82 path = os.path.join(foldertree, filename)

83

84 # # Samotne mereni

85 multiple_measurement ("PinkNoise_50_10000_48k_PCM16_LR.wav",
path, 3, 10)

86 beep() # Zvukova signalizace konce mereni

87

88 # Export mereni do CSV souboru pro ucel zobrazeni

89 export_t60_to_csv(foldertree, filtered=True, s=s, m=m)

90 # Vytvoreni grafu dob dozvuku prave provedenych nameru

91 plt.clf ()

92 plot_t60(os.path. join(foldertree, "csv_files/t60"), filtered=

True, s=s, m=m)
93 plt.ylim([0,10])
94 clear_output (wait=True)
95 plt.show ()
96
97 # Dotaz na provedeni mereni v dalsi konfiguraci

98 if input ('Opakovat mereni?[y/N]') == 'y':
99 if input('Opravdu?[y/N]') == 'y'

100 continue

101 m += 1

102 s +=1
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Priloha B

Vybér z fotodokumentace

B.1 Méieni merného odporu proti proudéni vzduchu

B.1.1 MEéfici burika

Obr. B.1: Tisk stredni ¢asti bunky. [autor]
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B.1. MERENI MERNEHO ODPORU PROTI PROUDENI VZDUCHU

Obr. B.3: Pohled do bunky po sesroubovéni dvou ¢asti. [autor]

130



B.1. MERENI MERNEHO ODPORU PROTI PROUDENI VZDUCHU

Obr. B.4: Pohled do krabicky propojujici tlakovy senzor, ventilator a Raspberry Pi.
[autor]

Obr. B.5: Hotova méfici bunka pred zapojenim elektroniky. [autor]
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B.1. MERENI MERNEHO ODPORU PROTI PROUDENI VZDUCHU

B1.2 Fotoz méfeni

Zakladni nahled

Obr. B.7: Uzivatelské rozhrani obsluzného softwaru k anemometru Testo 405i. [autor]
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B.2. MERENI CINITELE ZVUKOVE POHLTIVOSTI

Obr. B.8: Foto z pribéhu méfeni. [autor]

B.2 Méfeni Einitele zvukové pohltivosti

B.21 Prfiprava dozvukové mistnosti

Obr. B.9: Uvodni méfeni dozvuku pomoci balénit. [autor]
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B.2. MERENI CINITELE ZVUKOVE POHLTIVOSTI

Obr. B.10: Uvodni opatfeni — zakryti radiatort. [autor]

Obr. B.11: Vyroba rdamu pro méfeni. [autor]
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B.2. MERENI CINITELE ZVUKOVE POHLTIVOSTI

Obr. B.12: Vyroba rdmu pro méfeni. [autor]

Obr. B.13: Umistén{ prvnich odraznych desek. [autor]
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B.2. MERENI CINITELE ZVUKOVE POHLTIVOSTI

Obr. B.14: Umisténi druhé ¢asti odraznych desek. [autor]

Obr. B.15: Méfeni reference za pritomnosti rdmu. [autor]
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B.2. MERENI CINITELE ZVUKOVE POHLTIVOSTI

.l1

T

Obr. B.16: Méfeni reference bez ramu. [autor]

B.22 Vyroba desek

Obr. B.17: Vrtani dérovanych desek. [autor]
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B.2. MERENI CINITELE ZVUKOVE POHLTIVOSTI

Obr. B.18: Vrtani dérovanych desek, druhd varianta tvaru otvort. [autor]

Obr. B.19: Dérovani desky pted profrézovanim. [autor]
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B.2. MERENI CINITELE ZVUKOVE POHLTIVOSTI

Obr. B.20: Deska 1 3 pied profrézovanim otvoru. [autor]

Obr. B.21: Profrézovani souvisejicich otvori. [autor]
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B.2. MERENI CINITELE ZVUKOVE POHLTIVOSTI

B.2.3 Z pribéhu méfeni

Obr. B.22: Desky izolantu ptipravené pro vlozeni do rdmu. [autor]

Obr. B.23: Izolant umistény do rdmu. [autor]
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B.2. MERENI CINITELE ZVUKOVE POHLTIVOSTI

Obr. B.24: Umisténi ¢idla pro méfeni teploty vzduchu a relativni vlhkosti. [autor]

Obr. B.25: Méfici sestava - notebook, zvukova karta a vikonovy zesilovaé. [autor]
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B.2. MERENI CINITELE ZVUKOVE POHLTIVOSTI
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Obr. B.26: Méfici sestava - vSesmérovy zdroj. [autor]
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Obr. B.27: Mérici sestava - vSesmérovy mérici mikrofon. [autor]
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B.2. MERENI CINITELE ZVUKOVE POHLTIVOSTI

Obr. B.28: Pohled na obrazovku poc¢itace v dobé méfeni. [autor]
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