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AHHOTAUNA

Llenb. BbissBUTb CBA3b MeXAY BU3YanbHbIM U 3BYKOBbIM BOCMPUATUEM.

Mpoueaypa u meToAbl. [py NOMOLLM 06bEKTHO-0PMEHTUPOBAHHOMO NporpaMmupoBaxins (00IT)
A3blka Python uwetca cnocob npeo6pa3oBaHns BU3yaribHOr0 (MUKCENbHOIO) 0TO6paXeHNUs B
3BYKOBOE OTOOPaXKeHme. [pUMeHSIeTcs Pl COBPEMEHHbIX W (PYHKLWOHANbHbIX GUONUOTEK.
icnonb3yeTcs coBpeMeHHbIe Cnoco6bl «ynakoBKM» BCEX MPOrPaMMHbIX KOMMOHEHTOB B OLMH
thaiin gna yno6HOW pa3BEPTKM MPOrpammbl HA 3MEKTPOHHO-BbIYMCINTESIBHOM YCTPOICTBE
(3BM) ¢ nobor coBpemeHHO onepaumoHHoil cuctemoit (0C).

Pesynbtatel. CO34aH NpOrpaMMmHbIi NPOAYKT Ha OCHOBe coBpemeHHoro OO a3bika
nporpamMupoBaHns U (OYHKLMOHANbHbIX  6UOMOTEK, MMO3BONAOWMA  NPEACTaBUTDb
NMUKCENbHYI0 CTPYKTYPY BU3YanbHOM0 N306PaXXeHMs B 3BYKOBOE 0TOBPaXKEHNE.
TeopeTnyeckas u/mnu NpaKkTMYecKas 3HAYUMOCTb 3aK/HOYAETCA B PACKPLITUN COBPEMEHHOIO
Cnocoba «ynakoBKM» BCEX MPOrpaMMHbIX KOMMOHEHTOB B OAUH hain ans yao6HOM pa3BépTKu
nporpamMmbl Ha 3J1EKTPOHHO-BbIYUCNNTENIbHOM YcTpoiicTBe (3BM) ¢ nio6oin coBpemeHHOM
onepauuoHHoit cuctemoir (0C). 3710 no3sonsieT npeo6pa3oBaTb LBETOBOE BU3YyaNibHOE
1306paXKkeHne CO MHOXXECTBOM OTTEHKOB B 3BYKOBOE OTOOPAXEHME.

KnroqeBbre cnoBa:; npeobpa3oBaHue, nporpaMmupoBaHue, Python, 6ubnuoteku, My3blka,
OKTaBbl, oopTennaHo, LIBeToBas MOAeNb, NUKCeNn

CONVERTING A PIXEL STRUCTURE INTO SOUND IMAGINATIONS. Part 2

S. Klyuchnikov, E. Kalashnikov

Federal State University of Education
ulitsa Very Voloshinoi 24, Mytishchi 141014, Moscow Region, Russian Federation

Abstract

Aim. To identify the connection between visual and sound perception.

Methodology. Using Object-Oriented Programming (OOP) of the Python language, we are
looking for a way to convert a visual (pixel) display into an audio display. A number of modern
and functional libraries are used. Modern methods of “packing” all software components into a

© CC BY Kimwounukos C. A., Kamamuukos E.B., 2024.

3



ISSN 2949-5083 ‘ BectHuk locypapcrBeHHoro yuuepcuteta npocgelyerus. Cepua: Ousnka-Maremaruka { 2024/Ne 1

single file are used for convenient program deployment on an electronic computing device
(computer) with any modern operating system (0S).

Results. A software product based on a modern OOP programming language and functional
libraries has been created that allows you to present the pixel structure of a visual image into
an audio display.

Research implications. The significance lies in the disclosure of a modern way of “packing” all
software components into a single file for convenient program deployment on an electronic
computing device (computer) with any modern operating system (0S).

Keywords: conversion, programming, Python, libraries, music, octaves, piano, color model,
pixels

BBepgeHue

PaccmaTpuBaeTcss BO3MOXKHOCTb BHeCEHVS OOJIbILIET0 PasHOOOpasusa B HACTPOVIKY
MeJIOiuy, IONy4eHHO! ¢ u306pakeHus. B mporpamme mncrmonb3oBanach OfHA
rapMoHyka JIa MuHOp. OTO HPUMBOAWIO K TOMY, YTO BO3HMKAJIO MHOXXECTBO
HOAXOAAIIMX M ONHOTUIHBIX Kommosunuii [2]. Uto6bpl pasHOOOpPasUTh TaKyio
OHOTUITHOCTD, HEOOXOAMMO BHECTM MI3MEHEHUsI B IPOTPAMMHBII KOMIIOHEHT KOJa.
[na sroro cnemyer pasHOOOpPasUTh HAYAIbHYI HOTY JIS MMHOp M pacmIMpuUTb
¢dyHKIMOHANM MHTepBanoB. biaaromapsa aToMy pasHooOpasye B TeHepaluy MelToguN
CTaHeT Tropa3fo mmpe. OTO IIOJIOKUTENBHO CKKETCA HAa YHUKAIBHOCTU U
HACBII[EHHOCTH KaXK/IO/l CTeHepUPOBAHHOI KOMIIO3ULINMA.

1. PaclumpeHune BO3MOXKHOCTEN reHepaLun menoguin

Heo6xomuMo M3MEHUTb HAa4a/IbHYIO HOTY A0 JIs MMHOp M pacliMpuUTh AMANA30H
VHTEpPBAIOB. JTO YBEIMYUT BO3MOXKHOCTHU I CO3[AHVS MENTOAMM, YTO CHeNIaeT
KXo CTeHePUPOBAHHYI0 KOMIIO3ULIMIO 60/Iee YHUKAIbHOI 1 HAChILIEHHOIA.

[IHs Havama HACTPOMM MPOLEAYPHYI0 TeHepaluio 4YacTOThl Ui JHOOBIX U3
BapMAaHTOB TOHA/IBHOCTM. [I/Is1 9TOTO CONMOCTaBUM HOTBI My3bIKa/TbBHOTO MHCTPYMEHTA
dboprennano ¢ yactoramu’,

def get_piano_notes():

octave = ['C, 'c,'D’,'d, 'E, 'F,'f,'G,'g,'A’, a’, 'B']

base_freq = 440 #Yacrota A4

keys = np.array([x+str(y) for y in range(0,9) for x in octave])

start = np.where(keys == 'A0")[0][0]

end = np.where(keys == 'C8')[0][0]

keys = keys[start:end+1]

note_freqs = dict(zip(keys, [2**((n+1-49)/12)*base_freq for n in
range(len(keys))]))

note_freqs["] = 0.0 # stop

return note_freqs

2 Cwm.: TeHeparys MysbIKM U3 u3o6paxxeHnit ¢ nomompio Python (nepesop [I. Bpaiira) [SnexTponHsiit pecypc] //
Xabp : [caitr]. URL: https://habr.com/ru/companies/ruvds/articles/708890/ (zara o6pawenus: 04.06.2023).
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DyHKuMs, [pefcTaBleHHAas BbIle, SBIAETCS OCHOBHOJ B MAaHHOM paspese
IpOrpaMMbl, IIOCKOZIBKY IIpy TmoMoum ¢yHKumMM get piano_notes MOXHO
CONOCTAB/IATh  HOTBI, KOTOPBIM  COOTBETCTBYeT HAbOp  MaHMIY/STUBHBIX
MHCTpyMeHTOB (K1aBui) Ha ¢oprenuano [1; 2; 3]. YacroTra BocnponsBeneHns mpu
3TOM MCIIONIB3YeTCs B repliax.

note_freqs = get_piano_notes()# 3arpyska coBaps ¢ HOTaMn

OmpenienieHrie MHTEPBAIOB MEXXAY TOHAMMU B TAMMaX, [/Isl MHAEKCAIM HOT:

scale_intervals = ['A',a'/B',C','¢,'D','d 'E'F,1,'G','g']

Brnaropmapst 3TOMy CTa/I0 BO3SMOXXHBIM HaXOAMUTb MHMIEKC FaMMBI B MacC/Be TOHOB.
JlaHHOe JielicTBYE AB/IAETCS HEOOXOAVMBIM, ITOCKOIbKY B a/bHENIIIIEM TOTpeOyeTcs
PEeMHIEKCUPOBATh MACCHB, YTOOBI OH HAYMHAJICS C HEOOXOIMMOTO 3/IEMEHTA.

index = scale_intervals.index(whichKey) # onpenenenne nupexca Heob6xomumoi
KJIaBUILIN.

new_scale = scale_intervals[index:12] + scale_intervals[:index] # peunpexcanus
37IEMEHTA /I Hayala ¢ HeOOXOMMMOI1 K/IaBUILIN.

Takum 00pa3oM, CTAHOBUTCSH BO3MOXKHBIM OIIpefie/ieHNe TaMM UM MacCHBOB, B
KOTOPOM, B CBOIO OYepefib, KAXK/JOMY 9/IEMEHTY COIIOCTAaB/IAETCs ITepeoTIpee/IéHHbII
MAaCCUB 3/IEMEHTOB C MHIEKCOM:

if whichScale == '"AEOLIAN":

scale = [0, 2, 3,5, 7, 8, 10]

elif whichScale == 'BLUES":
scale = [0, 2, 3,4, 5,7,9, 10, 11]

elif whichScale == PHYRIGIAN'":
scale=1[0, 1, 3,5, 7, 8, 10]

elif whichScale == 'CHROMATIC":
scale=1[0,1,2,3,4,5,6,7,8,9,10, 11]

elif whichScale == 'DORIAN":
scale = [0, 2, 3,5, 7, 9, 10]

elif whichScale == ' HARMONIC_MINOR":
scale =0, 2, 3,5,7,8,11]

elif whichScale == 'LYDIAN":
scale = [0,2,4,6,7,9, 11]

elif whichScale == 'MAJOR":
scale = [0, 2,4,5,7,9, 11]

elif whichScale == 'MELODIC_MINOR"
scale=10,2,3,5,7,8,9, 10, 11]

elif whichScale == 'MINOR":
scale = [0, 2, 3,5,7,8,10]

elif whichScale == 'MIXOLYDIAN":
scale = [0, 2,4, 5,7, 9, 10]

elif whichScale == NATURAL_MINOR"
scale = [0, 2, 3, 5,7, 8, 10]

elif whichScale == PENTATONIC":
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scale = [0, 2, 4, 7, 9]
else:
print('Hepomycrumoe nms )
Takoke CIeyIOIIMM LIIATOM MO>XKHO OTIPEIe/INTDb MHTEPBAIbI [/Is1 X MCIIO/Ib30BAHMS
[PV CO3/IaHNM KOMITO3VIIMIL.
harmony_select = {'U0": 1,
'ST' : 16/15,
'M2':9/8,
‘m3': 6/5,
'M3':5/4,
'P4': 4/3,
'DT" : 45/32,
'P5':3/2,
'mé6": 8/5,
'M6': 5/3,
'm7': 9/5,
'M7":15/8,
'08": 2
}
nNotes = len(scale)#mmuHa raMMbl B HOTax
freqs = []#nHMLManM3anus MaccuBa
for i in range(nNotes):
note = new_scale[scale[i]] + str(whichOctave)
freqToAdd = note_freqs[note]
fregs.append(freqToAdd)

2. MoaepHu3auma NporpaMmmMHOro KOMMOHEHTa C UCMNOJ/Ib30BaHNEM
OpenSourse-61M6nnoTek Asbika nporpammupoBaHus Python

C y4éToM BCeX NPOBENEHHBIX OINlE€paliMii M TPUBJICYEHMEM Ha ITOM ITale
OpenSourse-616110TeK’ IPUXOANM K KOHEYHOI (OpMe IIPOrpaMMBbl, TTO3BOJIAIOLEN
Ha CeTKe IMKcesiell mpeobpa3oBaHue «1IBeT-3BYK» [2; 3]:

#Import necessary libraries

import streamlit as st

import pandas as pd

import numpy as np

import cv2

import random

from pedalboard import Pedalboard, Chorus, Reverb, Gain, LadderFilter,Phaser,
Delay, PitchShift, Distortion

from pedalboard.io import AudioFile

from PIL import Image

3 Cwm.: Tenepanys Mysbiku u3 nsobpaskernii ¢ momousio Python (nepesop [I. Bpaiita) [9nekrponusiit pecypc] //
Xabp : [caitr]. URL: https://habr.com/ru/companies/ruvds/articles/708890/ (zara o6pamenus: 04.06.2023).
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from scipy.io import wavfile
import librosa
import glob

#DyHKUMS TeHepalMyl YaCTOTHI B repliaX HOCPEACTBOM HOT
def get_piano_notes():

# BepxHie 11 YepHbIe KITABUIIIN

octave = ['C,'c,'D,'d, 'E, 'F,'f,'G,'g,'A’, a', 'B']

base_freq = 440 #4acrota A4

keys = np.array([x+str(y) for y in range(0,9) for x in octave])

# Trim to standard 88 keys

start = np.where(keys =='A0")[0][0]

end = np.where(keys == 'C8')[0][0]

keys = keys[start:end+1]

note_freqs =  dict(zip(keys, [2**((n+1-49)/12)*base_freq for
range(len(keys))]))
note_fregs["] = 0.0 # OcranoBka
return note_freqs
#MacuTab BBIOpaHHBIIT TI0/Tb30BaTE/IEM
def makeScale(whichOctave, whichKey, whichScale):
#3arpyska clnoBaps
note_freqs = get_piano_notes()

# OmpeneneHne TOHAIbHOCTU. BepxHmit peructp — Oesble K/IaBUILY, HVKHMIT

perucTp — 4YépHble KIABUILN.
scale_intervals = ['A')a/B',C','¢,'D','d 'E 'F,1,'G','g']
#Ilomck MHIEKCA KTI0Ya
index = scale_intervals.index(whichKey)

#HPGHOHPCHCTICHI/IC VHTEpBaJIOB IIKa/JIbl, MHTEPBA/bl NO/KHBI HAYMHATHBCA C

whichKey
new_scale = scale_intervals[index:12] + scale_intervals[:index]
#Bb160p MacmTaba
if whichScale == '"AEOLIAN":
scale = [0, 2, 3,5, 7, 8, 10]
elif whichScale == 'BLUES":
scale = [0, 2, 3,4,5,7,9,10, 11]
elif whichScale == PHYRIGIAN'":
scale=1[0, 1, 3,5, 7, 8, 10]
elif whichScale == '"CHROMATIC":
scale=10,1,2,3,4,5,6,7,8,9,10, 11]
elif whichScale == 'DORIAN":
scale = [0, 2, 3, 5,7, 9, 10]
elif whichScale == ' HARMONIC_MINOR®"
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scale=[0,2,3,5,7,8,11]

elif whichScale == 'LYDIAN":
scale=[0,2,4,6,7,9, 11]

elif whichScale == 'MAJOR":
scale=[0,2,4,5,7,9, 11]

elif whichScale == 'MELODIC_MINOR":
scale=[0,2,3,5,7,8,9, 10, 11]

elif whichScale == 'MINOR":
scale = [0, 2, 3,5, 7, 8, 10]

elif whichScale == 'MIXOLYDIAN":
scale=[0,2,4,5,7,9, 10]

elif whichScale == NATURAL_MINOR"
scale =0, 2, 3,5, 7, 8, 10]

elif whichScale == PENTATONIC":
scale = [0, 2, 4, 7, 9]

else:
print('Invalid scale name’)

#VIHUUMaIM3aUu MaccuBa

freqs =[]

for i in range(len(scale)):
note = new_scale[scale[i]] + str(whichOctave)
freqToAdd = note_freqs[note]
fregs.append(freqToAdd)

return fregs

#IIpeo6paszoanne HUE orreHKa B 4acToTy
def hue2freq(h,scale_freqs):

thresholds = [26, 52,78, 104, 128, 154, 180]

#note = scale_freqs[0]

if (h <= thresholds[0]):
note = scale_freqs[0]

elif (h > thresholds[0]) & (h <= thresholds[1]):
note = scale_freqs[1]

elif (h > thresholds[1]) & (h <= thresholds[2]):
note = scale_freqs[2]

elif (h > thresholds[2]) & (h <= thresholds[3]):
note = scale_freqs[3]

elif (h > thresholds[3]) & (h <= thresholds[4]):
note = scale_freqs[4]

elif (h > thresholds[4]) & (h <= thresholds[5]):
note = scale_freqs[5]

elif (h > thresholds[5]) & (h <= thresholds[6]):
note = scale_freqs[6]

else:
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note = scale_freqs[0]
return note
#Co3maHye My3bIKI 110 M300paXKEHNUIO
def img2music(img, scale = [220.00, 246.94 ,261.63, 293.66, 329.63, 349.23, 415.30],
sr =22050, T = 0.1, nPixels = 60, useOctaves = True, randomPixels = False,
harmonize = 'U0"):
ApTIyMEeHTHI:
Apryment img: (MaccuB) nsobpakeHue i 06paboTkn
AprymenrT scale: (MaccuB) MaccuB, COfiep>KaINil YaCTOTBI, HA KOTOPbIE HY>KHO
COMOCTaBUTH 3HaUYeHMsa H
Apryment sr: (int) d9acToTa JAMCKpeTM3alMM, UCIONAb3yeMas I
pe3ynIbTUPYIOLL el KOMIIOSULIM
Apryment T : (int) Bpems B CeKyHAaX /sl epecyéTa KaXk/j0il HOTHI B IIeCHe
Apryment nPixels:  (int) konm4ecTBo NMKCeel, MCIIOIb3yeMBbIX [/I CO3JaHNA
KOMIIO3ULIUY
BosBpamaert:
Apryment song : (array) Numpy MaccuB 4acToT. MO>KeT ObITb BOCIIPOM3BELIEH
¢ momoubio ipd.Audio(song, rate = sr)

#IIpo6osanue rpaduyeckoro nzobpaxenns B HSV
hsv = cv2.cvtColor(img, cv2.COLOR_RGB2HSV)
#ITomyueHne Maciutaba M300paxkeHNs
height, width, depth = img.shape
i=0;j=0; k=0
# VIHMIMaM3anysi MacCuBa, KOTOPBIN BKIIOYAET B CeOsl OTTEHKM IS KaXK[OTO
HUKCeNst 300 pakeHNs
hues =[]
if randomPixels == False:
for val in range(nPixels):
hue = abs(hsv[i][j][0]) #This is the hue value at pixel coordinate (i,j)
hues.append(hue)
i+=1
j+=1
else:
for val in range(nPixels):
i = random.randint(0, height-1)
j = random.randint(0, width-1)
hue = abs(hsv[i][j][0]) #KoopauHate! oTTeHKa mukcens (i,j)
hues.append(hue)

#Cosmanne DataFrame oTTeHKamMu U 9acTOTaMU
pixels_df = pd.DataFrame(hues, columns=['hues'])
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pixels_df['frequencies'] = pixels_df.apply(lambda row
hue2freq(row['hues'],scale), axis = 1)

frequencies = pixels_df['frequencies'].to_numpy/()

#IIpeo6pa3oBaHye YaCTOTHI B HOTY

pixels_df['notes'] = pixels_df.apply(lambda row
librosa.hz_to_note(row['frequencies']), axis = 1)
pixels_df['midi_number'] = pixels_df.apply(lambda row

librosa.note_to_midi(row['notes']), axis = 1)

#CosgaHue c1oBapsi TapMOHNUI
#YH1UCOH = U0 ; semitone = ST ; major second = M2
#Munop 3 =m3; major third =M3; perfect fourth =P4
#[Inaronnyeckuit tputoH = DT ; perfect fifth = P5; minorsixth =m6
#Maxop 6 = M6 ; minor seventh =m7 ; major seventh = M7
#OxkraBa =08
harmony_select = {'U0": 1,

'ST': 16/15,

‘M2':9/8,

'm3': 6/5,

'‘M3':5/4,

'P4': 4/3,

'DT": 45/32,

'P5':3/2,

'mé6": 8/5,

'M6': 5/3,

'm7": 9/5,

'M7': 15/8,

‘082

}
harmony = np.array([]) #Maccus ¢ cofep>xaHyeM rapMOHIN TT€CHI
harmony_val = harmony_select(harmonize] #CooTHomenne rapMoHNn

#song_freqs = np.array([]) #Maccus ¢ vacroramu

song = np.array([])  #Curnanst

octaves = np.array([0.5,1,2])#I1lepexon Ha OKTaBy BBIIIE VN HIDKE

t = np.linspace(0, T, int(T*sr), endpoint=False) # [lepemennas — Bpemsa
#Co3gaHye IecHM C MacCHBOM NUMPpY :]

#nPixels = int(len(frequencies))#IIuxcenn B u3obpa>keHnn

for k in range(nPixels):

if useOctaves:

octave = random.choice(octaves)
else:

octave =1

X
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if randomPixels == False:
val = octave * frequencies(k]
else:
val = octave * random.choice(frequencies)
#CosmaHue 3aMeTOK
note = 0.5*np.sin(2*np.pi*val*t)
h_note = 0.5*np.sin(2*np.pi*harmony_val*val*t)
#PasMelleHne 3aMETOK B MacCUBbI
song = np.concatenate([song, note])
harmony = np.concatenate([harmony, h_note])
#song_freqs = np.concatenate([song_freqs, val])
return song, pixels_df, harmony
# CosjjaHue 3aro/I0BKa BU3yaan3aliuy IporpaMMbl Ha caiite
st.title("L{BeTra HoThr")
st markdown("9T10 web-npunoxeHnue npeBpaTUT M300pajkeHNe B MY3bIKaTbHYIO
KOMIIO3ULINIO")
#CosgaHue BBIIIIBIBAIOIIETO OKHA
dfl = pd.DataFrame({'Scale_Choice: [‘AEOLIAN', 'BLUES, 'PHYRIGIAN,
'CHROMATIC', 'DORIAN, 'HARMONIC_MINOR, 'LYDIAN, 'MAJOR,
'MELODIC_MINOR/, 'MINOR|, 'MIXOLYDIAN, ‘NATURAL_MINOR,
'PENTATONIC']}H)
df2 = pd.DataFrame({'Keys" ['A',a','B','C','c,'D','d",’E,'F,f,'G''g']})
df3 = pd.DataFrame({'Octaves": [1,2,3]})
df4 = pd.DataFrame ({Harmonies'":
['U0,'ST,"M2,'m3'/M3",'P4,'DT",'P5', m6',/M6',)m7',M7','08']})

st.sidebar.markdown("Boibepute o6paser; wuszobpakeHMsi, eCmm Bbl XOTUTE
MICIIO/Ib30BaTh OfJHO U3 IPeJBAPUTE/IbHO 3arpPy>KeHHBIX M300pakeHuil. Bribepure
V306pakeHue IO/Mb30BaTeNsA, €CIM Bbl XOTUTE UCIIONb30BATh CBOE COOCTBEHHOE
usobpaxenue.")

_radio = st.sidebar.radio(
cobcTBeHHOE M300pakeHue"))

sample_images = glob.glob(™*.jpg’)

samp_imgs_df = pd.DataFrame(sample_images,columns=['Tmages'])

samp_img =  stsidebar.selectbox('Boibepure  obpasen  mzobpakeHus
samp_imgs_df[' Tmages'])

#3arpyska 1300 paxeHMs

"

,("Micrionb3oBath roToBoe M3obpaxkeHue’, "3arpysurb

user_data = st.sidebar.file_uploader(label="3arpysute coOCTBEHHOE
usobpaxxenue")
if _radio == "Vcnonp3oBaTb roToBOE N306paXKeHue":
img2load = samp_img
elif _radio == "3arpysurb cob6cTBeHHOE U300paKeHMe":

img2load = user_data

X
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#OTobpakeHNe KapTUHKN
st.sidebar.image(img2load)
coll, col2, col3, col4 = st.columns(4)
with coll:
scale = stselectbox('Kakoit >xaHp BBl XOTemu OBl  MCIONB3OBATH?,
df1['Scale_Choice'])
'Bbl BoIOpamm ' + scale + ' >xaHp'
with col2:
key = st.selectbox('Kaxoit xmou BbI xoTemu Obl crionb3oBaTh?, df2['Keys'])
'Bul BeIOpam:, key

with col3:

octave = stselectbox('Kakyro okraBy BBl OBl XOTelM VCIONB30BATh),
df3['Octaves'])

'BbI BeIOpa:', octave

with col4:

harmony = st.selectbox('Kakyo rapmonmio Bbl xoTemu OBl MCHONB30BATH?,
df4['Harmonies'])
'Bbl BeIOpam:', harmony
col5, col6 = st.columns(2)
with col5:
#BbIOOp ITOIB30BaTEIEM CTYYalTHbIX IIIKCerIel
random_pixels = st.checkbox('Vicrionp3oBats ciyuariHble MIKCeN /1A CO3AAHUA
necun?', value=True)

with col6:
#I1pofo/XUTENbHOCTD IIECHU
use_octaves = st.checkbox('Vicronb3oBarp crrydajiHble OKTaBbl HOT TIpU

cosmanuu mecun?', value=True)
col7, col8 = st.columns(2)
with col7:
t_value = st.slider('Inurenpuocts HOTHI', min_value=0.01, max_value=1.0, step =
0.01, value=0.2)
with col8:
n_pixels = st.slider('Ckonpko mukceneit Bbl ucnonbsyere? (bonbire mmkceneit
3aHuMaet 6oJbie BpeMenn)', min_value=12, max_value=320, step=1, value=60)
st.markdown("## Ilegan6opn")
col9, col10,coll1,coll12 = st.columns(4)
#IlapameTpbl XOpyca
with col9:
st.markdown("### ITapameTpsl x0opyca")
rate_hz_chorus = st.slider('Peiinossrit ppeiim', min_value=0.0, max_value=100.0,
step=0.1, value=0.0)
#IlapameTpbl MCKaKEeHN
with col10:

X
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st. markdown("### ITapameTpsbl McKa>keHN")
delay_seconds = st.slider('3agep>kka B cekynpax', min_value=0.0, max_value=2.0,
step=0.1, value=0.0)

with coll1:
st. markdown("### ITapameTpbl McKa>keHN")
drive_db = st.slider('TIpameTpsr uckaxenuA(no6), min_value=0.0,

max_value=100.0, step=1.0, value=0.0)

# [TapaMeTpsl ycuneHus

with col12:
st.markdown("### Ilapamerps! ycunenus")
gain db = stslider(Koapduumenr  ycunenma(n6),  min_value=0.0,

max_value=100.0, step=1.0, value=0.0)
st.markdown("### IlapameTpsl peBepbepanymn’”)
revl, rev2, rev3, rev4, revs= st.columns(5)
# ITapameTpsl peBepOepanyn
with revl:
room_size = stslider('Komuara', min_value=0.0, max_value=1.0, step=0.1,
value=0.0)
room_sizel = st. markdown("KomHuara — PeBepbepannsi He60MbLUIOrO TOMEIEHNS.
ITogxommT /i TpMMEHEHMsI K aKyCTMYeCKMM WHCTPYMEHTaM B KaMepHOIl
aTmMocdepe.”)
with rev2:
damping = stslider('memnuar’, min_value=0.0, max_value=1.0, step=0.1,
value=0.0)
with rev3:
wet_level = stslider('wet_level, min_value=0.0, max_value=1.0, step=0.1,
value=0.0)
with rev4:
dry_level = stslider('dry_level, min_value=0.1, max_value=1.0, step=0.1,
value=0.1)
with rev5:
width = stslider('mmurenpHocts’, min_value=0.0, max_value=1.0, step=0.1,
value=0.0)
st. markdown("### ITapameTps! puibTpa”)
1f1,1£2,1f3 = st.columns(3)
#ITapameTpsl puIbTpa
with If1:
cutoff hz = st.slider('sactora’, min_value=0.0, max_value=1000.0, step=1.0,
value=0.0)
with 1f2:
resonance_lad = st.slider('pesonanc’, min_value=0.0, max_value=1.0, step=0.1,
value=0.0)

X
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with 1f3:
drive_lad = st.slider('mpaits’, min_value=1.0, max_value=100.0, step=0.1,
value=1.0)
#st.markdown("### ITapameTpsl dassl ")
chl,psl = st.columns(2)
#I1apamerpsl ¢aspl
with ch1:
st.markdown("### ITapamerps! dasbr")
rate_hz_phaser = st.slider('peiitunr daser’, min_value=0.0, max_value=100.0,
step=0.1, value=0.0)
depth_phaser

st.slider('rmyouna’, min_value=0.0, max_value=1.0, step=0.1,

value=0.0)
with psl:
st.markdown("### IlapameTpsl ciBUra BHICOTBI TOHA'")
semitones = st.slider('semitones’, min_value=0.0, max_value=12.0, step=1.0,
value=0.0)

if img2load is not None:

# CoxpaHeHMe

img = Image.open(img2load)

img = img.save("img.jpg")

# Urenne daitrna OpenCv

img = cv2.imread("img.jpg")

img = cv2.cvtColor(img, cv2.COLOR_BGR2RGB)

#KapTuHKa Ha 9KpaHe

#st.image(img)

#CosplaHMe IKaJIbl 3ByKa

scale_to_use = makeScale(octave, key, scale)

#CosmaHue necHn

song, song dfharmony = img2music(img, scale = scale_to_use, T = t_value,
randomPixels = random_pixels, useOctaves = use_octaves, nPixels =
n_pixels,harmonize = harmony)

#3ammcarb 3ByKa B Qaiin

song_combined = np.vstack((song, harmony))

wavfile.write('song.wav’, rate = 22050, data
song_combined.T.astype(np.float32))

audio_file = open('song.wav’, 'rb’)

audio_bytes = audio_file.read()

# Urenne aymuodaiina

with AudioFile('song.wav’, 'r') as f:

audio = f.read(f.frames)
samplerate = f.samplerate
# Cospmanne oobekra Pedalboard ¢ mmaruaamun:

#
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board = Pedalboard(]
Gain(gain_db=gain_db),
Distortion(drive_db=drive_db),
LadderFilter(mode=LadderFilter.Mode. HPF12,
cutoff_hz=cutoff_hz,resonance = resonance_lad,drive=drive_lad),
Delay(delay_seconds = delay_seconds),
Reverb(room_size = room_size, wet_level = wet_level, dry_level = dry_level,
width = width),
Phaser(rate_hz = rate_hz_phaser, depth = depth_phaser),
PitchShift(semitones = semitones),
Chorus(rate_hz = rate_hz_chorus)
)
# IIpomyck 3Byka depes netanbopp!
effected = board(audio, samplerate)
# 3ammcatb aygnodaitn B popmaTe -wav:
with AudioFile('processed_song.wav', W', samplerate, effected.shape[0]) as f:
f.write(effected)
#ITpountaTb 06PaOOTAHHYIO ITECHIO
audio_file2 = open('processed_song.wav', 'tb’)
audio_bytes2 = audio_file2.read()
#BocIpousBecTy MeCHIO
st.audio(audio_bytes2, format="audio/wav')
#@st.cache
def convert_df_to_csv(df):
# HeobxoyMO0 K3IIMPOBaTh IpeoOpasoBaHie, YTOObI 130eXKaTh BhIYMCIIEHNIT
IpY KaXX[OM 3aITycKe.
return df.to_csv().encode('utf-8')
#csv = song_df.to_csv('song.csv')
st.download_button('3arysurs  Mysbiky, data=convert_df to_csv(song df),
file_name="song.csv",mime="text/csv'’,key='download-csv’)
# VI306pakeH1e He pasTpy>KeHo
else:
st.write("Oxxupmanne 3arpyskn nsobpaxeHus...")
#st.markdown("# Main page ")
#st.sidebar.markdown("# Main page ")

3aknoyeHne
B pabote HaiiieH U IOCTPOEH NyTh IpeoOpa3oBaHNs 1[BETOBOTO M300paKeHNs B
3BYKOBOE 0TOOpa)keHVe. DTO MO3BOJIAET YC/IBIIATD, KaK 3BYYNT, HAIIPUMEp, TOPTpeT
WIN Kakoe-mubo fpyroe nsobpakenue. s peanusanmm Takoil BOSMOKHOCTHU OBIIO
BBIIIO/IHEHO IIpeoOpasoBaHMe I[BETOBOTO IIPOCTPAHCTBA OOBEKTa B IUKCEIbHYIO
CTPYKTYPY, B KOTOPOJ KaXX[JOMy IMKCETI0 COOTBETCTBOBAJ CBOII IBET, APKOCTb U
HACBIIeHHOCTb. Takke OBUIO BBIIONHEHO IpeoOpa3oBaHNue 3BYKOBOTO IIONSA B

%)
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COOTBETCTBMMU CO 3By4aHIEM HOTBI, €€ TOHAJIbHOCTH, €€ 4acToToll. IlocTpoeH cnoBapb
COOTBETCTBMsI HOT 4YacTOTaM ¥ HoOMepaM KiaBuul Ha dopremnmnano. [Hamee ajs
cosfaHusa U oOpaboOTKM M300parkeHMil BBIOpaMM IBeTOBYIO Mofenb HSV, 6bin
VICIIONIb30BaH psifi 6M6/IMOTeK, MO3BOAIONINX BU3yaInusnupoBaTh 00bekT. Ha ocHOBe
IOCTPOEHHOTO 1IBETOBOTO IIPOCTPAHCTBA IOCTPOEH KOJ [/IsI CYMTHIBAHNS 3HAUCHMIT
TOHa muMKcens. IlocTpoeH  aaroputM IpeoOpa3oBaHMs — I[BETOBOTO  KOJQ,
OIIpe/ie/IEHHOTO Ha MMKCEeTIbHON CeTKe M300pa’keHNs B 3BYKOBOE OTOOpakeHe 3TOTO
U300 paXKeHNU .

Cmamus nocmynuna 6 pedaxyuto 01.11.2023 2.
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