0,98.918

—
<
o
c
-
—
=g
[0)
»
-
»
o
=
oo}
[
o
B
o
o
=
o
N
ot
=g
[0)
»
-
2}
~
a]
(0]
Q
<
)
N
o
IS
N
o
o
~J
o
©
w
~J
o
o
~
[}
(0]

Q

66

@11150 39938y, (2567). NsMIUAUMSAszaIesEULBUNeIdnvDasINgL. Inemans

wnUadin (n133an1smalulad). ©19138NU3N¥ : 6. AT.LUQYIANYA! Wale3 5. AT.LATENS UAISIY

UNAnNga

MRulmeaesliiiingUsvasdiie 1) sanuuuuasimuinsisedeinmessuunislng wag 2) nageunis

muALTIzLazidgasszdInnsdwieszuuning lngesnuuulasainesseduazgunsaldmiviseds 3 via
own doulyl douundn uazdoumfiu waslioulusunsuniw C++ muaulasszuulilasreulnsaiaes ESP8266 N3
Weuluswnsu Visual studio code waznwniideuadlulusunsy Aa 71w HTML 21w CSS 2197 Javascript ATUANKIY

sruvduwmesidavesasinds msldruuuansninuiedousedululasroulvsaaes ESP8266 wiadunisiinszuengu

a a o o

v danslisiadiag 1 wdsulutraminienseaalvise danslsiadsag 2 Ihasenduidsssedaldnadudamels

WNIFIUYNABIIUET sruunsvinuddyaia Wik Sudfygialuszuunisinnuresnisaiununisissdaiigseuy

AL Q

Fuwesilnvasassnds Tuiindusszdenaniosinndiuailiunsgiu
HAN1TITNUI 1) NBenLUULaTNAUINRsdsIameszuumsling uaz 2) N1SNAREUNISAIUANTINIEY

LagldeaTa9sEsaaInNsdeiesruumalng fuseansnamainnisdanisyhanumessuumalng wazduiindeadiansasin

o

wdiua luszezniei mvualaedowiald deudindn wazdauiifiu eg19ay 30 sxpEa18A U ATUALNIUTEUY

o, ¥ o w I3

Lulasreulvsaaasiintfidenisiseddidsausosumdenn naunsmlnusiessuudumesidndansiszdaliaslaynass

agruluszuu anwanIsmegeunuRsaeaUnsaldmiufiszdl 3 viln Ae deuald deuiuman was deuidiu Tuszes

o A Y a

WUIRAG 5 1UAT 10 AT 15 1WAS 20 LIRS S2EEnsedn 9.43 16.8 24.5 wuln deuAuduanffinnudaasiuseansam

1

I

aean lnetannuduadeld 75.45 wiva luvarideuniwasdouiimdn Jarnuduadsls 67.75 dua way 67.23 10
Biua ARy
o gy av o Ha S ooy a ¢ & P =
winnssuilaainn1sideaselfe nisarupunsissdaiiessuudumesidnvesasimas iunalulad
lassasnavesszds wnsesdsedalivsvansamlunsinundnisldnalulagidiundanismuaunagldnuldass Tudagdu
Wewauliiumelulagnisavaumsfszdaiiessuudumesidavesassnd W¥sddyduinuazduisauazanun
a v o ' v 9 = 9 s '
nszdnwanuusiiluegiwnn anseadiuasimululuguuuudu veswdanssumaluladilmmsseoly

o [

Adndsy: lulasroulvsames, Bumesidavewmnassnds, sxd, dou



0,98.918

:bes / G0:Le:60 L9Gzrozz :a0ex / stseuy zotootssato stsaurt aua [N

66

Samart Rungcharoen. (2024). Control of Bell Ringing Using Internet of Things System. Master of
Sciences (Technology Management). Advisors: Assoc. Prof. Dr.Benchalak Muangmeesri, Assoc. Prof. Dr.Dechrit

Maneetham

ABSTRACT

The objectives of this experimental research were to 1) design and develop a ringing remote system
for the temple bell and 2) test the ability to control rhythm and sound of the bell with remote commands. The
structures of the temple bell and the hammer heads made from three types of material including a wooden-
headed hammer, a steel-headed hammer, and a stone-headed hammer were designed. In addition, C++ programs
were applied to operate the ESP8266 microcontroller system. The Visual Studio code was developed using HTML,
CSS; while, the JavaScript languages were employed to control the Internet of Things system. Smartphone was
connected to communicate with the ESP8266 microcontroller where the user could directly operate the cylinder
in the specified manners, including the first relay to activate the bell by moving forward and the second relay to
be instructed to ensure the bell produces rhythmical and accurate standard sound by moving backward. The bell
ringing control system using the Internet of Things system required Wi-Fi connectivity. The sound of the bell was
recorded by the standard decibel meter.

The research results indicated 1) the effectiveness of the designed and developed system. 2) rhythm
and sound control of the bell. The sound level recording and remote commands showed that the results worked
effectively. In addition, the systems included the ability to record sound using a decibel meter at specified distances
for wood-head hammers, steel-head hammers, and stone-head hammer with 30 different distances each.
Additionally, the bell-ringing system could be controlled systematically with microcontroller system through the
commands of smartphone via the internet. The loudness was tested with three materials of beaters (i.e., wood-
head hammers, steel-head hammers, and stone-head hammer) in a four-vertical distance (i.e., 5 meters, 10 meters,
15 meters, and 20 meters) and displacement of 9.43, 16.8, and 24.5. The results indicated that the stone hammer
was the loudest material for metal temple bell; it had an average loudness of 75.45 dB. However, wood-head
hammer and steel hammer had an average loudness of 67.75 dB and 67.23 dB, respectively.

The innovation obtained from this research is the control of bell ringing using the Internet of Things
system. The bell ringing structures are regarded as a technologically advanced system that operates efficiently.
Technology is employed to productively manage, control, and utilize in the present day to keep up with
technological advancements. Therefore, the implementation of the Internet of Things (IoT) system to regulate the
bell ringing is important for the temple as it might greatly facilitate the activities of the monks. Furthermore,
establishing control over the Internet of Things might encourage and lead to the advancement of further types of

Buddhist technological innovations.
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