Waemyaewidy dnlnemaniensminieiSunvend

MRy

EAmT T e

T o o New i b

s a3 et




0951014

Waamymewidu dntnamuansnanmiei§unsiend

T

ﬂ”ﬁﬁ\‘lLﬂ‘i”l:tﬁl,ﬁﬂ\ﬂléﬂtﬁﬂﬂaatﬂﬂiﬁﬂiiwaﬁ SUBTRACTIVE SYNTHESIS
ACOUSTICAL SYNTHESIS OF KLUI PIANG AW SOUND
USING SUBTRACTIVE SYNTHESIS

wIaNINY uaﬁmuqa

Imnimus B ayaimnssumansumdadio
NBINEABWDULAY
W.A. 2553



m'sé”amswﬁcﬁﬂ\mejmﬁmaa‘[mﬂ"lﬁnsw’iﬁ SUBTRACTIVE SYNTHESIS

YNNG uao%’muqa

- o ‘;’ L] d L L2y o -
INTIUNY 5u lﬂu muwmwmmsﬁnmm N‘"aﬂijﬁilﬁty UNAINIINAITA TN IUMNNG

agniaInssn i
UMAGINDINY AN INIS DU
W.A. 2553



ACOUSTICAL SYNTHESIS OF KLUI PIANG AW SOUND
USING SUBTRACTIVE SYNTHESIS

MR. KORAKOCH SAENGRATTANAKUN

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR THE DEGREE OF MASTER OF ENGINEERING
IN ELELCTRICAL ENGINEERING
GRADUATE SCHOOL KHON KAEN UNIVERSITY
2010



e, A
1 el

£ i, @

2‘\:,}’ _"(&?

P o ‘)l« o NN
=l A A\ Y=
1(&&'&{ ||||ﬂ}:::-r§)r4
uRINYIFYIBUNY

&

Tususadinaniinug
P INYIDBYAUUAY
Hanans

v
AMINITNANIATNMIUUTIO
SnMzidnssn i

FoImeniinug’ msduansiidaeguiiswalosldnssuis SUBTRACTIVE

SYNTHESIS
ﬁmjﬁﬁnmﬁwurﬁ WENINY uaeTauNa

AUSNIINNITTAVINNTWUS M5. N3 AUV

- - < J
A3. NAGWIYE Nandd
@3, MW dauysol

ot a a o
E]'l?']iil?llﬁﬂ‘lﬁ"l')ﬂ YIUNUG:

Useaunssums
NSNS
NSNS

s e2
21N5INUINW

...............

. ° [] = o a <
(3NFANNTE AN wivaned) (saeEnanTNsg 05.auiin Ssznaend )

v

-3
=

ANUA VNN INNAY ANUAANLIFINTTNANTAS

a =4 a v '
awawﬁwawmmmaﬂﬂauuﬂu



NINY USTAUND. 2553. AISANUATIE maamamwmaafm’lmssms
SUBTRACTIVE SYNTHESIS. gniiwusUsaaniennssuemansumiodio

YV a a [

aMEianssulwih Undiadinenas UVMINENDEYDULLAY,

a ¢

St a a s a &
mmszm‘lﬁﬂun‘nmuwuﬁ: NINAOMNIEY NFNFG

UNAAE
208858
%mﬁwuﬁifﬂwLauan'ﬁ:ﬁ%msﬁuﬂﬁwmﬁﬂwémﬁmaanssu%%‘wﬁaﬁﬂﬂiw
N53%735 Subtractive Synthesis NI&FIUATIE vnLamanumvuummLﬂulﬂlma\‘ma sUsegne o
Tussuuduenzidsauunmass wisldluneauedlnadaly
nszUMINEUszneume  mstuiindssgauieeasuniu M3
aqﬁﬂs:nauL%qmmﬁwaqﬁnﬁywmﬁawa;ﬂLﬁmaaﬁuaﬁuiﬂﬂif"ﬂﬁu'ﬁ‘ﬁ'ﬂmnaﬁ MIFIN

wuudaavzaudyaNmuuY ADSR Mndyanmdessuatulaaldnssnizmsusudules
st

SUGUA 1 (1 Order Curve Fitting ) ‘?io'luinmﬁwuﬁ’f:azﬂwLauaummqmsﬁqmswﬁtﬁm
logldns5u38 Subtractive Synthesis 2 wwnnda 1) TaglFuuusassdaimauilaan
MsdszanuinBudu war 2) Teslduuudaassiimauiildanmsuseanadidady
wuusitian wazUsziivgumweasuuhessiiasdismsiSsudsuanuilonuaes
wamauaua\:Lﬁqmmﬁwamumﬁwaaqﬁ"umwﬁ"[mm'u’uaqﬁ'zymgml,ﬁﬂqﬁuaﬁuﬁ%miwﬁ
lduazdnnammasinenuiionaiafdass (Sum Square Error-SSE) anl#sznauns
daduladansuduimangay

uum‘hamé’hﬁmauﬁai"w%umnmsﬂixmmﬂ'w?mﬁu wazHamsUszan AL
Lauuuumaamaa’lusﬂmn‘saqﬁmnnmnuwamauauaqauwaé”lumnﬂ (Infinite Impulse
Response-IIR ) mmminuamﬂmanum"wmLﬁmmamwmaawmmswvw’lﬂ NANISNADBI
saumu.umnaawaswmnmiﬂs:mmmLmLauwmm:am:ag’lugﬂmﬂsawu
HanauduBDNNad LN IRasuGUR 350 ’luwm:‘?ﬁmm‘hamﬁaé"wmnmsﬂszmmﬂ'w?m
LﬁuLmuﬂ'ﬂ'aﬂazasi’lusﬂﬁansmﬁﬁwamauauaqﬁuﬁaﬁlﬁa’iﬁaé’ué’uﬁ 48 Wiy anud
Tommuwmmswm’”lﬂum'lﬂaLﬂmﬂumwniﬂmﬂuwmammmmuauumn Fanaile
NFINTBIN 2 Lmuumnnuﬂﬂﬂmnuuuumaawauammmnaﬂqhmaasmﬁﬂwaﬂ
meaammswvmﬂuwumauaﬂmﬂ ﬂmmwzjaqLﬁﬂmmsnmvﬂ.ﬂummﬂawﬂaqnmﬁm
sguiimsasumiuiiuihwela



Korakoch Saengrattanakun. 2010. Acoustical Synthesis of Klui Piang Aw Sound Using
Subtractive Synthesis. Master of Engineering Thesis in Electrical Engineering,
Graduate School, Khon Kaen University.
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ABSTRACT 20885{
This thesis presents a Klui Piang Aw sound synthesis method called “subtractive
synthesis”. The method has a high possibility to be implemented in a real time digital
sound synthesizer.
The research method consists of the following steps. The first step is to record a
set of original Klui Piang Aw sounds. A frequency analysis of the original sounds using
Welch’s method is the second step. The next step is to model a signal envelop by ADSR

model using the 15t

order curve fitting. The forth step is to model Klui Piang Aw resonator
using subtractive synthesis. In this thesis, 2 modeling approaches were investigated namely,
a linear predictive coding (LPC) and a subband linear predictive coding (SBLPC). The
final step is the quality of the resonator models evaluation by comparisons between the
dominant frequencies of the models and the domiant frequencies of the original recorded
sounds by means of sum square error (SSE). This also helps us to choose a proper order of
the resonator model.

The models were realized in forms of infinite impulse response (IIR) filters. The evaluation
results indicated that a proper order of the LPC resonator model is 350, while a proper
order of the SBLPC resonator model is only 48. To complete the synthesize process, the
output of the resonators were to be multiplied to the ADSR envelop model constructed

earlier. The dominant frequencies of the synthesized sounds are closed to that of the original

recorded sounds and the qualities of the synthesized sounds were satisfied.
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