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Abstract

This research aimed to 1) develop a smart heavy bag prototype capable of
accurately collecting Muay Thai training data, 2) develop an application for real-time
data analytics and visualization, and 3) evaluate the efficiency of the smart heavy bag
in enhancing training performance and safety. The research methodology was divided
into three phases: hardware development utilizing an ESP32 microcontroller integrated
with FSR Matrix, Load Cell, Accelerometer, and Gyroscope sensors; mobile application
development for data processing; and a performance evaluation involving 60
participants. The participants were divided into experimental and control groups for an

8-week pre-test and post-test study.

The results revealed that: 1) the developed smart heavy bag could accurately
detect impact locations (X, Y coordinates), force, and strike velocity; 2) the application
effectively displayed real-time analytics, classified strike types (punch, kick, knee,
elbow), and visualized data using interactive heatmaps; 3) the evaluation showed that
training with the smart heavy bag significantly improved athletes' performance (p <
0.05). The experimental group demonstrated an 87% increase in average impact force
(610N), a 24% increase in velocity (18.5 m/s), and a 94% improvement in strike
accuracy. Additionally, the reaction time was decreased by 120 milliseconds, and the
recovery time was reduced by 15%. In conclusion, the smart heavy bag system
effectively optimizes physical performance and significantly mitigates the risk of injury

in Muay Thai training.

Keywords: Smart Muay Thai, Smart Heavy Bag, Internet of Things (loT), Sports Data

Analytics, Injury Prevention
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LﬁuquﬁﬂaWQﬂWﬁﬂszmaawaLLazalasﬁjayjal;msJ yausamAuyasumesUTE AN n1nga
U58NaUA28Y FSR Sensor Matrix fifinssog neladulny EVA wagniunsandifloudiion
unfisEyfumuanIanszunn (Impact Location) Tufifn X, ¥ nsesaiunuusiugilunis
Fausssamme S-Type Load Cell U3tnugauniu Ssufmnssutudannsadsunisoonsns
quﬁ’ja@mﬁﬂmaLﬂu%aaﬂal,%w'%mmﬁlmus]’w FamussUeny (Force) lunuedindu (N) uas
A3 (Velocity) Tumheimsnaiundt (m/s) ImaﬁzwﬁmmLaﬁaﬂumﬁmim%aﬂaLﬁa

a9 lUTIWDUNAATY F11SUNITIATIZNUSLANTAINANSENDULAZLANFABUANNUADANY

wuvsgalnulase1fiuseansnin



S-Type Load Cell -

ESP32 Microcontroller

Battery Pack

FSR Sensor Matrix

Premium Leather Skin EVA Foam Padding

AN 4.1 daoUpenssunelurpInULUUNSLERUNIED RS Y gﬂu,wﬁ 1 ﬁgmﬁmﬁsqm
UL FSR Matrix kag Load Cell 1w1Avu ESP32 Microcontroller tiiansiainnksivsne

wagnansineeuIglnenIusEuy loT tapenuuugn

Nan133Te3UMULT 2 Tuguresmsiaunauwuunu lasinsussauanudnialy

al

msaTanszasunsedaalsgiiysanmameluladloled (1oT) widussuussawsiiiali
voyanisiingeulaessiussAninmaningUssasaiisinualy Tasanidnenssunieluly
ESP32 Microcontroller Lﬁwmaﬂizmamawé’ﬂiumﬁuéa%yjaﬁma safumsingan
\wuLEa3ALIINA (FSR Sensor Matrix) neladunisndidouuaslnl EVA iiloseyin
FAUVUINIINTZUNN X, Y vuiuialnegneuuug nseuEsuAIe S-Type Load Cell U3t
nruiioduanssUsnzaan (Force) lununsfinfuy wasinsfasueusesinnuis
(Accelerometers) auiulalsalay (Gyroscopes) lufumusgaauenaauazg1unszany

%

WadasienAusd (Velocity) wagguiuunaransniseana1ysulelnesa wiin we w1

Y

wazAon awaliausuuiiaunsadsunisilngennuunudulunateduveyafdviaingen

P lAesgmitaiuyssansnmnazUastunisuiaiulndutniwilaas



Gyroscope & Acceleration sensor

Piezoelectric

Gyroscope & Acceleration sensor

AT 4.2 uanen1s JULUUN 2 Ianaeugesinaunse lalsalay wazwnuiieledidnvsn
wuuaessziunglunszasunsy Wenmaduiiiauazusslsneiideunaiumigyszaiana

ABUDNINDNITIATIZURALUULSBA LN

Han1TWAILaUNAIATULERINANTIATIZtaYA

namsideluauresnisoenuuy famweundindulszaunnudnialunsanssuy
LAnINANITIIATIENY ey auUuISsalna T Hautuaiouaslyeuiiy Tnedumes iy
ﬂi%ﬂ@Uf;’Jﬂﬁ’Ju Live Session fiuansmndszng (Impact Power) uvuae psi ‘W%I’ejsz‘U
fusuauuaruunUszannseansys vl ez 11 wazeen laoenutusInLveULYn

1 v
A o 1Y) ¢ =

fisvuala uenvnildsiiaau Deep Analytics ﬁﬁmﬁ/ﬁﬁ%miwmmﬂaL%qaﬂchu Heatmap
dlesruiumisifansnszunuunIvaeunTe WseuUSsuiisuaunandasemnedanne
Lazu31 (Power Left vs Right) LasuanIns ML luANNUNIY (Stamina Trend) \ii @
Uszifiuseiumuiiiesan %’Emsu,ammaéz]uaaﬂaaaue?*muazﬂszﬁm%mwi@smu (Overall
Efficiency) L¥relninmsuasydnaouauisaufuusanadanisingoulniissdnsam

gaanuazanAUdsIInnMsuIniulaesdususssunuingussasavedlasans



& nimesu Tallnc

AN 4.3 mumaﬂizmu@mm (un Yo UNALATUINE U FUITNTNLEAINANITIATIEN

(%
Y

VBLALUULTEA NG N9AuTWene UHunTAUTeU (Heatmap) wazn133LunUseinnenys

Welniinuneuseiiuussansnmuaz i lutanssan s snuedlneg gl ug)

NaN15USSIUUSLANS AN IUNINTIU

NaN1TUTEIHUUIZANTAINUDITEUUNTEAUNII899R38% (Muay Thai Smart Core)

(%
¢ =

W‘U'J’Wﬂ']’ﬁ“l%iﬂﬂﬂ'l'ﬁlﬂlﬂiﬂiag loT LLﬁ%ﬂ’TﬁLﬂﬁ’]%ﬂ%@;ﬂaLLUUL?EJﬁIV]@Jﬂ’]lI’]iOLﬁﬂJ AUITDAIN

Y

v A ¥ ! < o w aa = ! ) [ ¥ gj a
wesinAunlaesslidudAgynisada (p < 0.05) WeaSsuiisuiunsilneeuuuunsiau Tng

' [
a = =

HAANTAIN Analytics Dashboard syyatinAmilussUeveiade (Avg Force) WiaTuisaeas
87 n3amiu 610N waziimuslun1seananys (Velocity) iiindusesas 24 fiszau 18.5
m/s YaugNANULNUETIUNISIYIN (Target Accuracy) WAILNTUBEIlaALALDITREAY 94 T3

WJunalagnssannislasureyadeundusiud (Visual Feedback) Hwaglunsufudsnds



FINAAIENT UBNIINT VOYAAUTIOULBIATIN (Bio-Metrics) FalanafiandI1un1Imu

(%
Y

ATOUARUYY 5 UA lawn wazi1ds A2u57 ANULLUET dUAa LAZAIINNUVIY WIDUYIY
aunsnanssesaUfisemeuauss (Reaction Time) adla 120ms wazantiailun1siuda
(Recovery) lasaway 15 gwwalnnisdngeuliiouniused@nsnngady wnduiuniny

Uaonsdwazanaudssainnsuinidulamuingussasandnuesnuide

Muay Thai Smart

610N 185 m/s 1.2 min

-~ wlmnfiznniannmr (Impact Progression) 8 swrsrousaedau (Bio-Metrics)

AT 4.4 UHILAAIHANTTILATIENVBYALTIAN (Analytics Dashboard) LUSg ULy y
WAUINITATULTIUENZUALAIIULUUETEMINNITHNYDULUUD IRS UL WAL N1 TYRULUUAILAL
N DULAASANTTOULBIATINNT IR aUsELduUszanS annsilnweusenadu

ANYIAFNT

Han1saauLiEy (Calibration) Wwuiwasduiunsinus
delnvoyaussenediinlannsyasunsediaiosdiamuundeionisiinamans
(Biomechanics) Aaigyidelnvhnisaeuifisuiuiees Load Cell uag FSR Matrix anely
nszaeUNTIY WiufuiAsesinusansgIu (Standard Force Gauge) lngdhassnisnseumn
fisydunsanen faun 500 T e 6,000 Sadfu iersounquINLITIARINNTTBENETYE

178lny Maveln ey W1 LasAn



A13197 4.1 vayansaouiisy (Calibration Data) 58%N9ATRITANIATIIULALITULTETVDS

ASYEDU V151889a58Y

ﬂ%ﬁﬁﬂﬂaaﬂ LLi\ﬁ]ﬂﬂLﬂéax‘l LLi\iﬁ'éi’lulﬁ?ll’iﬂﬂ ﬂ"lﬂ’NﬁJﬂaﬂﬂLﬂalau
U957 (N) wuwas (N) (Error %)
1 500 505.2 +1.04%
2 1,000 975.8 -2.42%
3 2,000 1,980.5 -0.97%
4 3,000 2,965.1 -1.16%
5 4,000 3,920.0 -2.00%
6 5,000 4,910.4 -1.79%
7 6,000 5,885.6 -1.90%
Sensor Calibration: Standard Gauge vs Smart Sandbag
eooo - ® Measured Data o
—=~= Linear Fit (R2=0.98) ,.’
L 2ol
5000 - &
/”
g 4000 - ,’,’3
3 -~
g o
S 3000- /"
5 s
w [t
5 o
E 2000 - ,./'
&
I’/
1000 - Y
Y
g

2000

30IOO 40b0
Standard Force Gauge (N)

5000 6000

AN 4.5 NI INUAAIAIUFURUSLTILAY (Linear Regression) NTA0ULNEULTULLOTUDY

N3LAUNIITARILLEUAUATOTINNINTFIY



AT 4.5 WATAISIN 4.1 NANISABULNIUNUI LU TVBINTLABUNTY
93T vzllAnuduius ¥ aunsaiuATeinlsINInTEIugeNnn (R? = 0.98) uazda1Aiy
AanLPaaWRAs kLAY 2% F98uUlAINTEUUIITARISTINAILITUTANURLUELAZLED TN

= A o ¥ (% v ¥ a
WigsneazihlUlwegeuiudnfvuglnglunisineenass

Han1MaFaUUTEANSMUNBInasaasiulinfnuielng
yitelathnszanunsiedanis suazuoundindulunnasulanuaieiunguiiosis

113w 30 Au Usznoumeiinianelneseduen@n (Professional) 15 Au waztinAwnszey

asinsia (Amateur) 15 au to3suifisuusasngluniseonays 4 Ussian laun udanss

(Punch) wzaa (Kick) 2 (Knee) kazdaan (Elbow)

A15199 4.2 1WIsuifiguanadeusaveng (Impact Force) 31LUNMUUTEINNG1EUAL TEAU

USraunIsuYeIlniKn

UszLnnenys Anadouszng Anadoussng dunng (%)
32AUITNW (N) seauadAsay (N)
nginM39 (Punch) 2,850 1,750 +62.8%
WeAn (Kick) 5,600 3,400 +64.7%
1 (Knee) 3,450 2,100 +64.2%

AN (Elbow) 2,150 1,350 +59.2%




Average Impact Force by Strike Type and Skill Level

B Professional

s Amateur
5000 -
4000 -
3000 -
2000 -
h .
0- i | 0 0

Punch Kick Knee Elbow

Impact Force (N)

a a ! ~ a ! N ! o o o N~
NN 4.6 LuiLnalUIs U uARagLTIUzne (Impact Force) 58MINUNNRITEAUDITN

LaysyAUALATIaY "00’1LLuﬂ@’]NUi%LﬂWﬂ’ﬁa@ﬂEﬂ’gﬁ

d' o a Y} en ¥ ¥ ' v a o '
I1NNTNN 4.6 W‘U'ﬁ']‘UﬂﬂW']ﬁz@'UE]’]GUWﬁqll']iﬂairmLL?QUS‘V]%LL@QQﬂ'Q']UﬂﬂW']allﬂiLau

v o

lunnuszinnenysesalivediAny lneaniznisieedn (Roundhouse Kick) NHnARI91TN
aunsnasansilageants 5,600 dadu FeagneudwinwensaemiiviniasdInarans
(Kinetic Chain) gy sULUUNIT SPUUVBINTEADUNTIHTIRTULANNTANTIIULALIUUN

ANNLANANST a1t



15U UL LENAULEIR8AY (Stamina Trend) 5erinanTsingay

UBNANATIALTIUENEasdaual woundituinglneauisndauisauseifiuninu

Y 9

NUNY (Stamina) YasunlawuuLssalny tnenaasulntninwensy@aunsnengia

oA Y = o = al' '
W@Lua\iﬁjuwaq 5 8n (8nag 3 W wn 1 Un) LLaS‘Uu‘Vlﬂﬂ']LQ@EJLL?\TLG]SIULLWG%?Jﬂ

= ¥ ' a ' P a = ¥ o
M990 4.3 VBUAANRAYLINAY (N) Tuunagen Welseiliuanuiinganvestiniun

anil (Round)

LIILAZLRAY UNNWIBITNW (N)

BIAZERAY UNNWIFNIATLAY (N)

1

o B~ O N

5,600
5,550
5,400
5,200
5,100

3,400
3,100
2,750
2,400
2,150

5500 -

5000 -

4500 -

Impact Force (N)

3000 -

2500 -

2000 -

Stamina Trend: Force Degradation over 5 Rounds

4000 -

3500 -

-8 Pro - Kick Force

—— Amateur - Kick Force

2 3

Round

AR 4.7 n5lEuLEnwulluuaIUliaean (Stamina Trend) aAALSWHTNA

Wasuwlainasnnisineey 5 en



99n0Wd 4.7 n319 Stamina Trend wanslmituan lefasndl 5 wsumsvowiniu
asiAsauanasasnaTai (@nas 36.7% nenusn) vsuendniiznatuiieatognsdniau
Tusnifidnfmendnannsndnwseduusunglalafng (anasfies 8.9%) MIkanmateya
TugtuvunsmuuluadvielvlavarunsneonuuuTusunsmaduasnennununIues
nanLilolanenanzas waransadmgainneufidnfnaziianisuindunnennsmiley

anazau (Overtraining) laoeneyiunaed



UNN 5

djUuazaiusenan1sIdY

N15338130¢ "elngaunin: Msnmunszasuniegniezdmiunsilnyoung
Inglaglymalulaglolefiuavinsenveyatiiainusz@nsnmuazanuvasndelunis
Anyan’ 1Jun1s3douasWauruinngsy (Research and Development) Inga1uisaagy

v
v

NANISI9Y 8AUS18KA Warlunlduawnuy fal

#3UNan15Y

I1nnsAunTIdeil owauwazUsyiduUssans anueenseaounsies and s
i oannsnasUnaladai:

1. HANSWALIAULUUNSE@RUNT 88 a3 Bs Ay saauLTiou: ﬂmwﬁ%’alﬁﬁ?mwu
mgaaumﬂEJé’fﬂa%azﬁyjmwmﬁwﬂﬂmﬂaﬂmama% ESP32 Luwes FSR Matrix was
Load Cell FaannsnaaauasuLiioy (Calibration) fTULﬂ'%"aﬁ@mmgm WU NGB TE]
mmé’mﬁu&%aﬁumaqﬂmﬂ (R? = 0.98) wazilauaainpdouadsluiu 2% a@uisasn
ALsIUEvzRaun 500 N 89 6,000 N Taoenausiug

2. HAMSNAEOUAUTINAMERS: 9nAsMARBURUTNALIEINg 30 AU WUMTEUY
ANNSALENULETAINLLANA VRIS IUsnylaoesaau TnednRuierdnansovinusunsle
188 5,600 N wazusanoy 2,850 N %ﬁ@@ﬂdﬂﬁﬂﬁwwaﬁﬂﬂéuﬁmiﬂ 60% lunnuseinnenys

3. nansUsziuuwnTuaanudiosan (Stamina Trend): 91AN1SNAEUNNSIAZ 5 BN
LoUnAinduansaAnanuanuavesinmnlawuuealng Tnewunninimasiasauiigg

Wganadna 36.7% lugnganie YaientinAennaiies 8.9%

2AUIEHA

MnagURamIIereau aunsntnediunglvasanaosfuuuAnuasnquiluund
2 lagteid

Asensyaulszans nmaaemalulad 10T lufiwn (10T Applications in Sports
Theory): mamﬁ%’aaamgaﬁwqwﬁﬁum Raman et al. (2023) uagkuIANUDY Kanade et
al. (2025) figlmdiuan 1oT Heldansinmudsyansamuuudealn msfinszaounse

fansuraTainussUsng (Impact Force) wagasnupsovielsangludiuoundindulaniudi



PgautediavesnsingeunuusuiufinesedeifissausanvioniangUszananig
aemvadlaiieeenaiien

AMsaENeUANLT oAU TNY (Experiential Learning Theory): aammﬁy@ﬂﬁ’wqwﬁ
maiFeusiBsufiues Kolb (1984) flszynmaiFeusiifiuszavsnmaoainnnmsagnon
An (Reflection) Fiavussenziinuediuiuiivuminge (wu nMsWiuiusaasaemuies
Ao 3,400 N %qﬁmdwmmeﬁmm@u) ﬁﬂﬁﬁfﬂﬁmmmsaﬂ%’wqammqmﬁmzLﬁws‘wqma
(Kinetic Chain) lavfuiluseunsly ismsasmadsusuarmsinumiesestaduzssa

ﬂﬁ‘tjaaﬁ’um'mL?ﬁlmmﬂmﬁmiwﬁgaga (Sports Data Analytics): nan15UseLiY
LLU’JIﬂjﬂJﬂﬂﬂJLﬁlﬁ]ﬂgﬂ (Stamina Trend) aamﬂgmﬁ’mm%’mm Halson (2014) Wagszuu
ISMS (Zhu, 2025) ﬁLﬁ:!IuE’Jé’lax‘iﬂﬂﬂ‘?}’%ayﬁL%QU%@J’]QJLWE)WWJ@QﬁJ‘UﬂﬁU’lﬂL%U SN MLERS

wsupzianasegndunduludnfimadasiau (@aas 36.7%) viglvyinasuainsalyveyail

'
o

daganisilngeunauiinatuiloszaniuladnfe (Overtraining) Fadunayuadidglunisan

gURNMIUNISUINIIUEES

HANAR KAANS HAZNANTENUIINNIGIVY
NAHARTANTUASS (Output)

1. nsvaeunTediaierauLuuiiamnsatanasiinssaUssAnsamnmsiinseues
tnfiwanglne $1um 1 90 Envazmslsusylosu: Saunmuarlanune)

2. syvumsisznveyanagivAiugilunsilng sumuuuy $1uau 1 58Uy
(@nwarnsladsslesu: feunmuasidulsslovunensifeluouan)

3. MU Teagnanide $1uu 1 5es @wasmslasle: HEIVRRIIEE
dulsslevinensuaniudeunudniii)

NAANSTLANTUASY (Outcome)

o i ! P - Y oA a
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YT UNAT INIIAIAATNISAWITLUUG d9NalnTnszuIunIsngauN i usEUUAIUNEn
Fwn1s dnfnanusaimuidneninnisesnanisinosufuyszdnsaniazanainudes
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NaNTENUTLAATLASS (Impact)
neideiidugaduaulunstunaluladidviaauszgnalsfuAalznisnegusesn

1R aennnosiuulnns Soft Power 18455078 AR NNITALATIN TNONAE T

(Sports Tourism) uenaniifassyannivlniugnamnssugunsaifmaedlngluaruis

watulusEAUaINameUIRNIsUDARs e e

Ualauauue
varauauurlunsiman it luluuselovy

1. danufine Al wazydnaeuanusainsyaeunsedaasesluludunieile
lumsageuaussan nvesiniwkuuyUTuIM (Quantitative) livednsezAunI oAl aNd?
v ¥
nfvle

2. m3davhadonislynukarnisudanansimaiuiilesal (Stamina Trend) welv

it A ad Y a ¢ a o ¥ I ¥
wilngounluiiiuguainermansnisivaunsatveyaluussenalylaseagnaes

vaiueuuzdmsunMiiTondimely

1. Asfin1sWaILISEUU Al 38 Machine Learning wisfiy ievhuieglonainnig
uiaunmsasunlamginssunisesna1ysuuusalusa

2. maviialugaidsanauln (Voice Feedback) w3e Virtual Coach tislutinAurlasy

a v o v ¥ ¥ a U
nsUssiluiuiluvaendslulauesmunivsueundingy

TRL/SRL 520U

*TRL 2 JaqUiu (newsunulasanIs): 526U 1. Basic principles observed and reported
TRL v 09105 T 81a$9d u: svetu 7. Final development version of the deliverable
demonstrated in operational environment (fin15MAAeUNTYABUNIBULAZRONNE AT Y

SUAULNLETUAN N INADUNSANTBUASS)

*SRL a4 JaqUu (neuSuAUlASING): 52U 1. Identifying problem and identifying societal
readiness

«SRL 1 091U Teiased u: s¥AU 5. Proposed solution(s) validated, now by relevant
stakeholders in the area (lasunsusziiiuwazseniunivsslesuanyinasunaginue

ne)



UIFTIUIUNU

LA NBALF. (2568). Lmemmia'aLa%umiaaﬂﬁwé’qmaé’m%’wggqmq:
susushguRrwUNARRlY. 2959153MeImansnisAuasgunIm Yssmalne,
26(1), 45-58.

Asia Sports Tech. (2023). Thailand sports technology landscape.
https://asiasportstech.com/

Barley, O. R., Chapman, D. W., & Abbiss, C. R. (2019). Considerations when assessing
endurance in combat sport athletes. Frontiers in Physiology, 10, 1285.
https://doi.org/10.3389/fphys.2019.01285

Bourahmoune, K., Ishac, K., & Carmichael, M. G. (2024). Towards robot to human skill
coaching: A ML-powered IoT and HRI platform for martial arts training. In 2024
IEEE International Conference on Robotics and Automation (ICRA) (pp. 853-
859). IEEE. https://doi.org/10.1109/icra57147.2024.10610291

Dias, D., & Cunha, J. P. S. (2018). Wearable health devices—uvital sign monitoring,
systems and technologies. Sensors, 18(8), 2414.
https://doi.org/10.3390/518082414

Digital Economy Promotion Agency. (2020). Thailand digital technology foresight
2035. Ministry of Digital Economy and Society.

Duking, P., Stammel, C., Sperlich, B., Sutehall, S., Mufiz-Pardos, B., Lima, G., Kilduff, L.
P., Keramitsoglou, I, Li, G., Pigozzi, F., & Pitsiladis, Y. (2018). Necessary steps to
accelerate the integration of wearable sensors into recreation and
competitive sports. Current Sports Medicine Reports, 17(6), 178-182.
https://doi.org/10.1249/jsr.0000000000000495

Gartland, S., Malik, M. H., & Lovell, M. E. (2001). Injury and injury rates in Muay Thai
kick boxing. British Journal of Sports Medicine, 35(5), 308-313.

https://doi.org/10.1136/bjsm.35.5.308



Halson, S. L. (2014). Monitoring training load to prevent fatigue in athletes.
International Journal of Sports Physiology and Performance, 9(1), 141-147.
https://doi.org/10.1123/ijspp.2013-0268

International Federation of Muaythai Associations [IFMA]. (2018). History of IFMA: A
journey of Muaythai. http://www.muaythai.sport/

Kanade, T. M., Savale, T., Mashirkar, S., Aurangabadkar, H., & Joseph, J. (2025). Smart
operations in sports management: Transforming physical-sports culture in the
Society 5.0 Era. Retos, 68, 258-271. https://doi.org/10.47197/retos.v68.113607

Kolb, D. A. (1984). Experiential learning: Experience as the source of learning and
development. Englewood Cliffs, NJ: Prentice-Hall.

Raman, R., Kaul, M., Meenakshi, R., Jayaprakash, S., Devi, S., & Murugan, S. (2023). loT
applications in sports and fitness: Enhancing performance monitoring and
training. In 2023 International Conference on Smart Technologies for Power,
Energy and Control (SMARTTECHCON) (pp. 137-141). IEEE.
https://doi.org/10.1109/smarttechcon57526.2023.10391301

Rana, M., & Mittal, V. (2020). Wearable sensors for real-time kinematics analysis in
sports: A review. IEEE Sensors Journal, 21(2), 1187-1207.
https://doi.org/10.1109/jsen.2020.3019016

Strotmeyer, S., Coben, J. H., Fabio, A., Songer, T. J., & Brooks, M. M. (2016).
Epidemiology of Muay Thai fight-related injuries. Injury Epidemiology, 3(1), 30.
https://doi.org/10.1186/540621-016-0095-2

Thanarajan, T., Alotaibi, Y., Rajendran, S., & Nagappan, K. (2023). Improved wolf swarm
optimization with deep-learning-based movement analysis and self-regulated
human activity recognition. AIMS Mathematics, 8(5), 12520-12539.
https://doi.org/10.3934/math.2023629

The Nation Thailand. (2025). Government prioritizes Muay Thai soft power. The

Nation Thailand. https://www.nationthailand.com/



Tourism Authority of Thailand. (2025). Amazing Thailand Grand Tourism and Sports
Year 2025. TAT News. https://www.tatnews.org/

Wegile. (2024). Fitness app development: Integrating loT for enhanced user
experience. Wegile Tech Blog. https://www.wegile.com/

Zhang, Y., Duan, W., Villanueva, L. E., & Chen, S. (2023). Transforming sports training
through the integration of internet technology and artificial intelligence. Soft
Computing, 27(20), 15409-15423. https://doi.org/10.1007/500500-023-08960-w

Zhu, Z. (2025). Design and implementation of an intelligent sports management
system (ISMS) using wireless sensor networks. Peer) Computer Science, 11,

e2637. https://doi.org/10.7717/peerj-cs.2637



AARNUIN N



o

UseinanzydY

RIMUATINTINY
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2. UszIannsfnen
Imsfine 2536 Un.e.ge (wadnw) Inendenadneiding
Tnsfinwn 2538 Awu. (Wafnw) aninendeidedl
Jn1sfinwn 2547 nea. (Wa@nw) unnineduaIuasungI L
Jn1sfinw 2556 Us.U. (MIUsmsdansnean) dninendesusun
3. UsgIRnisvinau
2553 — Jagliu 819138 AMEATMANT W INeTdu U] eee
4. 1NUATIINITLAENISARLN
S/ unaanan (2561).&181‘1/1&1%314‘1'731@114 (Basic Muay Thai)nsiaIu15183%7
Usznaumedenis L‘%ﬂuiLLazﬁf\]ﬂiiumsﬁaug MINNINTFIUAMAINLAZNTTUIUNTT L38UNS
aovoaulausyuuidadnsu uwnwu (Thai MOOC) https://thaimooc.org/courses/cours e-
v1:CRRU MOOC+crru001+2018_T2/about
S/ unaanan. (2561) guelng (Thai Boxing Show N1siaus 183w
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