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ABSTRACT

This research is study of directivity of Thai instrument ‘s sound. In several decades has
never been done on Thai music instrument that we interested is Sx cfwng. This project was started
from the curiosity regarding the best position to capture the sound of Sx dAwng. Researchers used
three Sx d’bvng resonator, due to the uniquely of the characteristic of each resonator. Each resonator
will be attached by the transducer that drive it to sound. The sine wave is test signal to be the test
tone that use in this experiment. nine frequency were used to be the test tone (according to the
frequency from The College of Dramatic Arts). In this experiment, we measure every 45 degrees
start from an origin that is open tube side of Sx cfwng for the directivity. Each measurement is done
triple then we plot the data for the graph of polar pattern to compare the characteristic of each

frequency on every angle.
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[20.6,18.3,16,15.1,14.3,11. 8,9.4,8.8,8.3,8.9,9.5,11.4,13.4,15.1,16.8,18.7,20.6] ; //460.6
polarplot (a,b,sty1e=7) //inside

polarplot (a,d,style=1);//middle

polarplot (a,c,style=5);//outsid

cf
0:
[1
[

an oo
G e 1)

BoLoowouswN R

sy
[

Line 11, Column 0.
37 3.8 Tsunsun1dd S plot sound directivity



12

=
unn 4

HNaN13YINao4
= 1 g’/ o <
NNHANIITNABDI IAINITIToUINIVTLHINATLUDNTONT 3 NTZUDN IAIITINITHADA
v Y vy
(plot) NT1WIINANUAURRHIINAITNAADINIHNA 3 ATIAD 1 8arN Taervua i IUDUNTD

a < a 2 et o )
7N 0 937N L‘lJu‘UiL’Jm“]J"Iﬂﬂizll?Jﬂ“ﬁ'ﬂi]'lﬂul‘WHﬂ'lii’NLﬂﬁNﬁ‘l’]ulﬂ‘ﬂ'lﬂﬂ'liﬂﬂﬁﬂﬂ

v ' o d'
4.1 mﬂgﬁﬂ1ﬂ3]ﬂﬂ\‘liﬂﬂ!ﬂﬁﬂ

a8 300 27 321
240 343 48 233 281
262 302 386 242 258
218 309 405 259 237
263 300 317 270 23.4
245 -300 395 273 : 214
235 297 36.4 217 203
w2 308 2.5 234 155
R e

ey o Py e e S

5.1

~18.1

474 [
150

52

16 a2

87 208

oy .82
e i . P i
163 46 266 217 168 250 260 132
215 245 a5 343 210 a2 314 240
252 273 325 338 236 331 331 267
248 267 308 337 317 310 0.7 25,1
211 ' 236 310 308 307 ! 20 280 .233
-184 495 268 212 274 : .85 237 ' -180
428 148 212 223 73 20 204 128

-12.3 -34.1 -18.9 -27.9 -258 -25.2 -17.0 -14.5

M13199 3.1 M3 NUAAIAIAIA TABIRAY(peak) IR DIVDILAAT AL



13

42 myesnnuaunaeluzUuuuves UBUUMINSLTES (sound directivity)
nasani ladeyaluginiog wFua (decibel) vzvns laaasluTusunsu Sci-Lab il

o < 1 1 a = Y o =1
‘Vl']ﬂ’]ﬁ‘Wﬁ'l’]m(p]ot)ﬂ’l@giugﬂﬂﬁﬂ”lﬁﬂ']ﬁﬂi%i]’lﬂlﬁﬂﬂuﬁ']‘ﬂ’]ﬂ’lﬂlr%ﬂllwmll

724

377.8 Hz
-A52UDNN 1

=~
---NITUBNN 2

=
-.-.-NITUDNN 3 2
08l

H v Y H
31'“/] 4.1 MIFoUNEUMIADUAUDINDANDVOINTLUBNYONA 3 NITUDNNADUTUDIND

AMUDN 377.8 Hertz 110 G

417.2 Hz
-A5ZUDNN 1

d'
---NITUBNN 2

a
---NITUDNN 3

] ' v H
E‘IJVI 4.2 ﬂ'l‘illr%EJ‘]JL“I/IfJ‘UﬂTiW@Uﬁu@ﬂﬂﬂﬂ?"mﬂ‘u’f]ﬂﬂizﬂﬂﬂ“‘ﬂﬂ1’N 3 NITUDNNADUAUDIND

AN 417.2 Hertz 1110 A



14

460.6 Hz
A
-NIgUINN 1
=
---NITUDAN 2

I~
---NITUDNN 3

1 1 v v
31U 43 manfSouieumsneuaueinenAvEINTZUDAYBIA 3 NI UDATINDUALDIAD

AMUDN 460.6 Hertz 1110 B

508.5 Hz
-AFLUNN 1

=
---NITUBNN 2

=~
---NITUDNN 3

1} v v 1]
JU7 4.4 MsSouReUMIneUaUDIRANNAUDINTLUDALBI 3 ATZUBNTADUAUDIAD

A21UDT 508.8 Hertz 1119 C



15

561.6 Hz
=
-NITUDNN 1
a
---NITUDNN 2

d'
---NITUDNN 3

H H Y H f
:J:‘L,‘VI 4.5 fﬂillﬁ"EJllL"ﬁEJ‘]_Iﬂﬁﬁlﬂ‘].lﬁu@@ﬂ@ﬂ'ﬂhﬂﬂmdﬂi%ﬂf)ﬂ"h’ﬂ'ﬂ\? 3 NITUDNNADUAUDIND

AUDN 561.6 Hertz 1116 D

& %
s ?é
619.9 Hz
H 3 b
- N3EUONT 1 % ¢
A :
- - - NFZVDNT 2 : «
i o, &
-~ NFZUDNT 3 o

v v Y i 5
3“]_]1’] 4.6 ﬂ']il‘]fiEl‘]JL‘ﬂEJ‘Uﬂ']i@lﬂ‘].lﬁl!'ﬂ\?ﬁ?Jﬂ’J'liJ?ﬁJ?Nﬂﬁ&’U’é]ﬂ“leWN 3 NITUDNNADUAUDIND

AU0N 619.9 Hertz 1o E



16

684.4 Hz S
-ASTUBNN 1

q'
---NITVUDNN 2

- ﬂjg‘u’aﬂﬁ 3 03[ SEE .0_1;‘"

H H Y H
U7 47 manfeuidfisumsnevausssennufiveanszuenae 3 nszueniineuausede

ANDN 684.4 Hertz 1110 F

755.7 Hz

~
-N5LUenT 1
---N52U0AN 2

A
---NIZUDBNN 3

v H Vv '
qi‘“lJ‘Vl 4.8 ﬂ'li!.‘]fiEJ‘]JL‘ﬁEI“Uﬂ'li@]@ﬂﬁu@ﬁﬂ@ﬂ’J'IiJﬂ‘UfNﬂi;‘JU’EJﬂG]f@‘VN 3 NTEUDNNADUTUDING

ANDN 755.7 Hertz 1100 G



834.4 Hz

517 4

U

L7

=
NITUDNN 1
=
--NITUDNN 2

-- ATZUDAN 3

H vy v
9 ﬂ?it‘lr%fJ‘]JL’V]EJ'UfﬂiGlﬂﬂﬁl‘!ﬂﬁ@@ﬂ'ﬂﬂaﬂmﬂﬂi}zﬂ@ﬂ°]5f]1/N 3 ATEUDNNADUTUDIND

AU 834.4 Hertz 111 A



18

A
unnms

asilwa

51 agiwa

' o ' < o = ¥ )
MNNITNARBINU NN 0 peruTudumianangalumsdslulas Inhudering
Tufinounsosaunivedasniniidungainnasinns il sdUVUMINITZ T (sound

v H v
directivity) LLﬁSﬂ'Iﬂ'J'I?JﬂQIﬂEJmaEJ‘IJ?NWaﬂiiﬂﬂﬁ@ﬁiﬂﬂiuﬁ’luﬁuﬂﬂ 0 DIMUUITUAINIINAY

v
[ v A

a A o~ v o oA 0 Ao o A 2
ﬁlaﬂQ’QEIﬂLM@LWUUﬂU@]']HWUQEU 2 Ul‘ufT’m"UENEl\‘Iﬁ”lVliJmﬂ’JmmIﬂEJmaﬂtﬂu@uﬂﬂ‘w 2 UU
v

o 1 { X I o ] @
ADAUMLIT 270 BIAIMI 0NNV NURINTTUNF I WITa I T Ui lumsas 1y Ins vy
Yy a Y o g 3’, s 1 1 o VoA A
ladianatedadaslunisaelulns IMufaumus o parnau uduvuady qiflosnn

mwmmwhwmmmﬂnmmﬂszmﬂuax’j"ﬁamaQLLssia'zﬂiwaﬂﬁﬁwad@ﬁwmmﬁgagmﬁw

v
s

Tiinsnouauesrenudseiuilidoyaiicnnsotuiin @S s fivatnvaieiun s

aunsoaglla



19

UIIUIYNTY

' A

[1] Ty §9i504. 2517, “dszfamsausIne”. (23 fuiaw 2562)
[2] “lﬂg' p9AUAT INno1szinn a”https://sites. google.com/a/samakkhi.ac.th/kheruxng-dntri-thiy-3-
2/kheruxng-dntri-thiy-prapheth-kheruxng-si/1-sx-dwng. (23 J11AY 2562)

[3]Daniel Fernandez Comesa™na .2552. “Measuring musical instruments directivity pattern with
scaning technniques” [szuuaau"laﬁ]. uwa’aﬁm https://eprints.soton.ac.uk/346037/ . (13
VAL 2562)

[4] E. McClain Jr., OmegaLab Studio, Nashville TN .2561. “Visualizing Sound Directivity via
Smartphone SensorsScott H. Hawley,[i%ﬂﬂ@@uvlﬁﬂ{] ! uﬁa'aﬁm
https://arxiv.org/pdf/1702.06072.pdf .(13 Hu1nu 2562)

[5]Jukka P.tynen, Tapio Lokki . 2553. “Directivities of Symphony Orchestra Instruments”.

[ z‘uuaau"laﬁ]. Lmﬁ'ﬁﬁlﬂ https://research.aalto.ﬁ/en/publications/directivities-of-symphony-
orchestra-instruments(43 8d430e-2746-4a6f-884f—d70164ac9c78)/export.html .(14 ITREGPY 2562)
[6]Joe Wolfe. 2552. “What is decibel?”[5zuu00u lari]. uvasfiun
http://www.animations.physics.unsw.edu.au/jw/dB.html. (24 U119 2562)

[7] Malte Kob, Harald Jers. 2553. “Directivity measurement of a singer”’[3 zuuaau'laﬁ].
Lm’ﬁ'ﬂﬁm https://www.ingentaconnect.com/content/ince/incecp/2017/00000255/00000007 (14
UUIAY 2562)

[8] Wayne Storr. 2562. “Sound tranducer” [izuuaaullaﬁ]. Lmdaﬁm https://www.electronics-
tutorials.ws/io/io_8.html

[9] Zhoa Yuezhe ,Zhou Ting .2553. “The sound directivity measurement of Chinese musical
instrument Gaohu” [ﬁ:uuaau"laﬁ] ; Lmdqﬁm
https://users.aalto.ﬁ/~kt1okki/Publs/patynen_aauaﬁZ0lO.pdf (14 Tupw 2562)
[10]*http://labman.phys.utk.edu/phys221core/modules/m12/ Standing%20sound%20waves.html

" szvuooulai] (23 Tuny 2562) Wayne Storr





