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Cooperative Title: Sound Classification by using Al

Student intern name: Nichamon Uekun

Faculty: Engineering Department: Music Engineering and Multimedia
Advisor name: Dr.Natchanant Chaitanont

Mentor name: Jatetapon Suttiprapa

Company: Ramindra Recording Studio

ABSTRACT

This cooperative education report is a part of cooperative education program that
assigned the student to collaborate a project with the company within one semester. The
company cooperating this project is Ramindra Recording Studio, their company create
sound for movies, advertise, series and a lot more.

This report will describe about classifying sound effects and sound designs by
using artificial intelligent or Al. The main point of this project is being a prototype that can

be developed to reduce time in classifying the sound in which category they are in .
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quwﬁ%ﬂﬁnﬁwqwﬁumﬁmLLazMé’nmsﬁugmﬁuaa Uyysedivg (Artificial
Intelligence: Al) wazn15n139LunUsEINNIEL (Sound Classification) Sumnaruidesiu
\AeiU Al (Artificial Intellisence) wielufan1wilnefe Unyasvivg Fududnddnyiazgnma
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2.1 ﬂ'a’mifl,ﬁiﬂ’aﬁlu UuyUszhng (Artificial Intelligence: Al)

Al (Artificial Intelligence) viseludentwilnefie Yynnuseivg auamnumnegves
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1. mauRmesIviAud (Computer vision)

WunnsanwEesnsueadiu ansinm fanvngesitu nMsUszananann (Image
processing)

2. mMsUsEInaNan1w1sIIuY@ (Natural language processing)
Hunsnwnsularmumnennamayud tnduemiuifieiesdnsdiled ananil
Aendedlnaddniu nMwmansifaiiuin (Computational Linguistics)

£} mil,mummif (Knowledge representation)
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2.1.1 MaiFeuvansasing (Machine Learning)

mﬁﬁaué’maam%iaaifﬂs (Machine Learnine) daudnftydunies Jaynnussivg Fafi
nsvUINNSWAsLLWIRRUeINISTaulUskATY dvniSeufisuiunsi@eulusknsuwuuLAY
ﬁamsﬁLi']éfaamﬂﬁiﬂ3Lm'§mmwaé’wﬁ‘ﬁLiwé’faqﬂfﬁimaﬁlﬁwi’]auﬁagaﬁﬂlﬂLwimiv‘h Machine
learning ﬁamsﬁLﬁwﬂau%’a;ﬂaLLazNaé’wéﬁéfaamwﬁﬂﬂLﬁ'a’tﬁﬂauﬁama%uamwaé’wélﬂu
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Traditional Programming

Inputs =—»| Computer ———> Outputs

Program
Machine Learning
Inputs —P]
P Computer |— Program
Outputs ~ ’

AN 2.1 ANISUSEULEUSEMINaNSIWeUlUTLATULUURLLAEN15YIN Machine learning [3]

Usznmaad Machine learning avgnuisnudszinnvesnisiieuiiu 2 Ussianfe

1. Supervised Learning: %30 Nst3euIuUUiiaeu lun1sigeuduuuiiie msaeuedesdns
(machine) In1stvdeya (input) nuuiiagldnadns (output) wuulvu 1wy deansld
\3esdnsg (machine) BouiinAntuieseulvudeunnuioasuin Inelidoyavesnsuun

HniSuu (Data set) AxilFog1999n15199 2.1

f#a | ezuuu | Label
A 90 Pass
B 25 Fail
C 73 Pass
D 51 Pass
E 40 Fail
F 85 )

M5 2.1 Mseuansteyadmiu Supervised learning [3]



Tnglumsneil 2.1 Foya (data set) aviiuilinisseyininSeunlaaguuuyirilagim
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Tneuflesivmunindeanisli in3esdns (machine) wuseandu 2 gy wikileulusunsy
srfeslecimadnsonslamsnenfinnefasimihiiieslseonilu 2 nqududu
fetalunsnait 2.3 lugeswes Output szwiuliininEeussgnuusesniluaesngulau

Tdav 1 waz 2 szydilaskiuwazlinim

1a ATuuu | Output
A 30 1

B 25 2

@ 73 1

D 51 1

E 40 2

F 85 1

A7 2.3 AT NLARINAGWSEIUSU Unsupervised leamning [3]
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Foyatiozlfidudeyavidn (input) vesmsh Machine leaming Tulnssuilde Joya
voudes lumseednuendouazinmnamfiuarionidoyaveadomnld wiewnidoadu
foyafiislaiannsausaiulfinisi Sound Classification Fetudounariifunoueezniinisi
classification wuudu q Fafiaglilunisiednuasiduveadseanunfonisld Adulszansanud

awnawa (Mel-Frequency Cepstral Coefficient: MFCC) fawlisnuidedulnajaslleulden

]
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FulseAvE MFCC idinsssirdnuaisiiuesdyanaiiios usr MECC Afadurnduusyansi
s fUMSIAssRdnvasAuvendsdy o Moy

2.2.1 MFCC (Mel-Frequency Cepstral Coefficient)

MFCC fomsiinreidnuasruvedesoanulusUuuuvesiduszavdluainawa dou
dieyresiansen (filter) ARon1sldyafansosnud (Filter Bank Analysis) Tneunfiyosyudiy
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o v ! [ [ 1

Foursananidumannduvesdyaiandes Jmannisnangn lagnialduszendldlunis
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U aa v

afurdnvasiuresdyy i @oaalaenisuasidyaanidnvarhidududulilagldye
fansesnud (Filter Bank)

dmsugnsnsesaruiiasihulilunadeiul sdlimswanfiededeielu nns
ponuUUFNsesULugTesanaia (Mel-Scale) faluandlunwusznaudl 2 Fadh nseediald
Tutuanduguaumdsuuazanuiinans (Center Frequency) 783§anse9ay N3zaBAMAINAYD

wa F9deulinaaunisy 1

Mel(f) = 2595 logyo (1 +7(§_6) (1)
‘Iumia%ﬁmméhﬂsaqﬁu nsoudyasdssn (Window of Speech Data) Faagld vunn
(Magnitude) vosdayaadugiafu 4 aaﬂmﬂimaﬁhé’mﬂizaw%“uaaﬁiwumﬁuwgﬂ NT9408NN
Tnernusnsoseuaoiluudasdi wdmmaedenandasnisieii dusnsesniu
wasfunisudasSieduuusinida (Fast Fourier Transform: FFT) thldaas fusnsinisvensves
snseduusiaztng aaveduhaiidwaldnsufuduans nadwsidurmnavesangi
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Tun1svi1 Sound Classification %u’umauﬁcé’faw‘ngﬂLL‘U'qaami‘Ju 3 daufie nswseudeya N3
Feulusunsy waznisnaaeulusunsy Wsunsuiegyianuuu Colab google research wazld
python3 lunisvemuiieanunsaldmineysvananasunsifind (Graphics Processing Unit:

GPU) vuduwesidnlduar lilimeuiunesvinauniiniuly %’jumawaqmiﬁmuﬁu’mmmxgﬂ

wanslmiuluning 3.1

Sy By Y :
widiayaineniunTinauees Al uaznis Classify @en

-l
WENLATIILN&EN Training set wittaen Test set
@eullsunsy
Machine Learning .
Hdeaun
naaaullsunsy

Model Sound Classification
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3.1 naseudoya

A5 Machine learning wfosiimainioudeyaifioasu machine vioneufiunesiitel
machine Suu3yaAuveItoya Tulassuanianssidoyafelwdidnsiignuiadu 2 ndunselu
A1¥1999n159M Machine leaming Aon1sudenguuesdoyasendu Ussin (class) miwvaduy
class Wiol¥ machine Fougaiuvasinididedduusday class deTlavannsodauentdluduneu
fdnly

Class Tideninumasewhnuiiiedowes wasdsrdnsdmi esndudes 2 nguid
Auuansefuegeiuitelinsusnuuingudosuniuuasgnieunniigaiuiiogs
vosraudodlalunnd 3.2 way 3.3 luudaz class aiilididns class ag 100 Foadiellusunsu
$i3eusyainuvendoiy 4 Fesiignihamassadeulusunsuiifedesan freesound.org
Suledftensnsahidosiignauinaaliuigléng desdigninunssiudedifijiuuilvdieite
W4 wav 1 bit depth 7 16 Whiuemuauasdl sample rate 7 44100 Hz Wihifuaue e
Fmunazgnavylidudesialssuhadesiesuasdsdnsiwidiodumsvih Machine

learning WUU Supervised learning
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Weliisuusanusanaeldunnifuluusdlndidesfivarnranedlinnunanaeuindsosilug
\@esshunszuiunts MFCC TigneSuneluluunil 2 Wislilusunsuaninsafsgauiuveadoslduin
fign nszuIuns MFCC Wudumilawes library 484 python %971 librosa uazldia3esile

librosa.feature.mfcc WpHIUNSEUIUNT MFCC duussdvdazgniniiuidudeya training

set vasusiaz class Wothlulineuiineslateu]

3.2 ML UulU NI

Fupouiitudumeuvesnseulusunsuildlumsli machine 1#3ous training set #ign
woalAuasndulusunsuiianunsoneasdddiudodu 9 I lumsdeulusunsusyh machine
learning 9zfoadonidmsiauiuse Algorithm lun15vi machine learning wazem3u Sound
Classification Iuﬂ%ﬂﬂjﬁ]ﬂ% algorithm #3371 Convolutional Neural Network %38 CNN
Souitoyaiigninenl$85und training set
Convolutional Neural Network (CNN)

mmﬁtﬁmﬁ’u Msi38u31398n (Deep Learning) \uuwiAnlun1s machine leaming 1la

foyaiilasu IneflanUnenssunisiseuidoyavespeniiunosinninelagagnaafia CNN thanld
iensafnerdnuaziau aunseiamsuimadnsnsndu mevhauees CNN 3 4 nssuaums
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3.2.1.1 ﬂauifsgfi’u (Convolution)

[

poulgiudunszuiumsiviniteadmendnuurdfaanawesnin Tnensléariiniea Tng
Ffinia TuusasUReden Matrix finnafu wazdinisimua matrix Snvilayatuun teeisagld
matrix g dusansesaluiiulilu matrix gafidnninsiFen matrix gaiddnsesd (Filter),
wmaLua (Kerel) waasnsa9dudnuazddity (Feature Detector) matrix fiviwthdusnsasen
anfouiilumamuazauaniulily matrix galvaidausiGen matrix glmii Convolved
Feature %30 Wiaosuuw (Feature Map) Inenadwsildiilagurumssih convolution

3.2.1.2 m3vdannuduladu (ReLU)

AN AYiNS convolution wagld feature map uua2 AwuUTULASIA feature map il
DudnvasiBadu fe33n1s ReLU vntsunuiinavesiiniadifiendudsaulu feature map ¢
f1 0 nUseasdvaansvh ReLU duiiiolilasstneussamifioniuy ONN Bouddeyaiiliidui
LEAURINAIN LﬁaﬁwmwLsﬁ’@iﬂizmumiﬁlﬂu feature map Wi ReLU wazandildaeiifies
Afdudauaninty

3213 m'iwua?i\i (Pooling)

"3 Pooling Pieaniiives feature map wadipssnwdayad1Ay 13n1s Pooling a1u13a
Fuundulseinnaslaeu wva?alaﬁwmqaqm (Max Pooling), Aade (Average Pooling), NaTay
vieBugmawads milinadmsiildunduuadnuasdanisldietu uonanidss andwau
wisiimesuarmaduuiRudndululaseglunsdiifieinis Pooling segean azivua
wihsaniatuan fogeluity auudlivdhmsdiun 2x2 weenirstasmnisadeuiiias 2
finwaluauvia matrix 984 feature iovhmsifueniigsfigalunn q 2 finiva wonaINtazyhny
Fruaussuiuavesnndslunsilamdisagldsunadndosninfisanunadniide feature map 7
HIUNNY ReLU 1071910715 Pooling

3.2.1.4 m3dousafiuvauAaz (Fully Connected Layer)

AsEUILNTS Convolution , ReLU wazn1s Pooling A¥uaumsianunssuiunishiosing

Wgnauninagiinsienseiuvesunaztu (Fully Connected Layer) naawsain Convolution

Y

waz Pooling Wulidnuwaiziaulusedugs (High-level features) Uae3UNTULNUNIAUTEAIAYDINTT

Y
2

lmdeuderuuiardulaaysaituiohdnsusisulumnisdansestonaiisuiduntieglusy
y09Aand (Classes) Inonadnsilaazuansaanuiiula (Confident) aonun fethweinisdn
ﬂiaqﬁﬁmsmswﬁagaﬁ 2 Ussiam Lﬁ'ag_]ﬂﬁwLsﬁ”rgimzmumiﬁgwumzLLammwaé’wémsmmm
oonumindeyatiuaglu class Tuy
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