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Abstract

This paper aimed to develop and evaluate an automated timing and distance measurement system
for sports performance testing, focusing on improving measurement accuracy, operational stability, and data
management efficiency. The proposed system utilizes an ESP32 microcontroller as the core processing unit,
integrated with piezoelectric pressure sensors to detect touch signals at both start and end points. Real-
time data transmission between primary and secondary units is achieved via the UDP protocol, while the
system architecture is designed to minimize signal interference and processing errors. System performance
was evaluated under both laboratory and field conditions, including sensor sensitivity, touch detection
across various surface types, timing accuracy, data visualization, and storage capability. Experimental results
indicated that a sensor threshold value of 220 provided the optimal balance between sensitivity and
detection stability. The system achieved an average communication latency of 12.7 ms and a timing error
within £0.02 s compared to a standard stopwatch. Furthermore, the system demonstrated efficient real-
time data recording and visualization through an online dashboard. Field test results confirmed its suitability
for practical applications in sports performance assessment, with potential for future extension toward

advanced data analytics and intelligent training systems.
Keywords: Automatic timing system, Piezoelectric sensor, ESP32 Microcontroller
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Dcyrrent S¥0¥Msazaudagiy

TStart LIFLIUAUNIINATDU

TEnd FIANFUFANIINAFDU

Trotq 0WlHlUNIMATOU

v o a

Lap 3mnuseuiiesiiiiunis

nsuansmakazniufindeya: WeAuganismasoy seuvazuanssiuausoufidiiuns (Lap) uagim
ldlunsindeuiinsuszaznadimne (Tropq) Vuniivsuanina wisutuiindoyaaslulid CSV uag Google
Sheet Usznausoasyoymatminy (Drqyger) I1uuseu (Lap) waganildluntsnedeu (Trpeqy) Wioldlu
nMengiasinmuimumsvestninlussezenn adsndussuuasndudiganugniouldam (READY

State) awseun1sNAdaUASITR b

4. NaN1NAAILAZN1TBAUTIENE

g
LA a

4.1 NSNAFRUANIASUWALY (Threshold) vauauwasineladiannsn

v '
Y a o

nsnaaesliiiinguizasdiiefnyArdnsudsy (Threshold) Mvsngandmsun1snsaduussduianes

& a a a a G‘JI s v s v a wva 1
wuwesiielediannin lnefedivesandnuaruesasesnieluiesuufinislussuerinaUssuna 2 s uay
fvuAe Threshold 41u3u 4 sgav tauA 180, 200, 210 wag 220 Anuuvinsnaaeulaeligvageundeuily
dularugesadusEnINUesANIEedIwIY 15 ATWOTEAU Nan1snAaedfantlunsen 2 nudi Weiivuaen

Threshold Wiy 180 wag 200 wulgeinulweusdulags dwmaliiinnsnsindudayarouiu (False Trigger)

'
o A

#a1eA3 il Threshold Wity 210 Tiran1snsaduiAvuuadnsmun1sasiaduiinluuiansdl daumn
Threshold Wity 220 Tkan1sasduiidiaiivsnmuiniiga nvanansansiadumgnisallagndesgsgauasi
FIUIUN15ATTUAANAINAIT dR NanIsVAaeIRInaIwansliiiudl n1sivuaei Threshold iz aud

ANNEAYFoAINYNABITEITEUY tHasnnAdnAullagiss vl lhidedmamusuniuananInwinaey

' v
= a o Y o o =

Yauzaawiulienadanalrszuuliaiunsansiadunssduiaiiiaiuasele asiuiadanldan Threshold winfu

Y

220 dwmsunsnaassludumnaudall

M15199 2 Han1sVAABUAT Threshold vaawuwasiieladldnnsn

adu | eiidmun | suiuediiineaeu | swuediitsudn | Shunuaditligiue | swouadiisiuduiy
1 180 15 5 0 8
2 200 15 7 1 7
3 210 15 9 1 5
4 220 15 10 3 2
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4.2 nvadauYszAniannnsdemssninsuafaudnuazuainses

nsUszdiudssAnBamuesssuvdeansiuiiunislneindanumisatiumsddeyassninuesnseuas
vasanannIuA3au18 Wi-Fi laaldluslanoa UDP 91u7u 10 S9UNISVAADU NANITNABDINUI1T2UUTAY
aavithsanadewitiu 12,7 fadiui wazlinunisagmevesinindeyarasanisnagey Anlugnsinisds

dayaduiadosaz 100 Snvisnanisveaasuansliiiiuiinisidenldlusiaaea UDP darumneaudmsussuy

'
o

pydumgnsaituuidealn iesnlififuneunisdeusouarBudunisiudeyaiidudeumiioulusianea TcP
denaliiannsnanaumirlunisdeansldegiaiuszansam Judunuanifidfydmiuszuuivnaidesnis
ANUAzBEAlusEAUaaIui

4.3 NMINAFBUANNLUIUEIYBLTTUUIULIAN

nsnaaeuiiiinguarasdiflevsuifiuanuusiugwessruuiunalneiFouifivuivatetendinnsgu i
wuwosnmaduusiduia seuuarEuiunalnedalud LLawqﬂ%’ULaaWLﬁaﬁmié’mﬁaL%uL%a%ﬁﬂﬂ%ﬂ HANTNARDY
wanssansedt 3 wuiemanueaaledouvessEUUaglut £0.02 Ui uaslidenuniiaadelunisFudunm
wEs9nATIINUMIANTAVNAY 0.04 Junit iefinnsanludfimnssy wuhimanuemaedsudingnegluseiui
gousulddmiunmavasouaussanmvnaiin esandiddiininnueainnd euiitniiaannisiunalnguywd

o 1Y ]

agafituddty dwalissuvamnsaandeianainandadeuywduasiiuanuineiiovesdoyanisnageuld

b

M15197 3 wansUSeuiieurmuuiugvesszULTUaIiUafeUIeNdunsgIu

JOUNAADU natansluszuu (s) nawfisuadeurend (s) ANAILABIALARDU (5)
1 3.42 3.40 +0.02
2 5.19 5.21 -0.02
3 2.83 2.81 +0.02
4 4.57 4.55 +0.02

4.4 MINAFDUAIATUY

nmadeuniaauIssiunsngluiuiinuginemaninstnuazaunneiinaene lnefasuasandn
wazueiasesinfy 10 was tilediassdaunsaintsmadeuanssantnnamestsduanddunwd 6 elulvun
AvuanauazTninfivuaszozns wanisaassdauandlumsned 4 wudissuvannsavinuldegisdelies
neldaniniindenass lneddnsnisnsadumgnisalgndesinnnitfesas 85 Tunnyanisvagey uaganunsods
Toyatrggudeyauuuisealnllfegiauysal wWeTsuiisuiuismsdunaiuuusmua nuisyuusalusi@li
Ansageuiiianuaitaeinnniuarannanuususuiiinnngvadeu sistnsliaunsaasiadudyyiald

°
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(n) vasAuan (%) UBIAT0Y (A) MINAABUANAEUN

Mui 6 MsfaasgunsallunisnageunIAauIX

A15°9% 4 NANISNARDUTTUUNIARUIL

. AT | Puesi | Fuiuasain .
JULUUNMTNAGDY | ANYENITNAaDY L. L LIAARY
NAADU uAUnR Talguan
M1 LLiJuu’Ja-iqlJUL’JaﬂLEN 15 15 0 12.3
M2 LLNUU?@-%UL’J&WLEN 15 13 2 12.5
Al ORLUTR-HUsTUY 15 14 1 11.8
A2 ORLULTR-HUSTUY 15 13 2 11.5

MNEanIsaaeinieasaasuladn ssuviunaarinsseenadnludfnwauduiiaauuiug
ANMEdYs waganudneiaiswadniunisinluussendldlunisnaaeuanssonwmeiniuasn1sAnnuKa
nstndesluan nuindenasadawSouiisuiussuuivadnludfviomalulaglelofisunmsfimluauiden

Huwn YaiukazaivivessruuliauAuifenisiduninnssuiunuimianunsoussianadoyanuuideald
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~ a ' = P o g v 1 ' ' v Y = a a
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Sudsurenguwesiiisledidnnin Jerndunis 15 aswrosyau winan1sinazuansanuidewesdygiralu
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anmiunsUszudasulasuraaeuwas (15 ASIRDTEAU) F9A5TNSHANTIUIUNITNAERINEDR (Bg19tiay 30
ASeRasEeu) luauian wanand LesNIEAUNITIATIEMBIRNMSINEIFERSN1TANT Nuddelussazdalulnun
nansianUsuUasunuLSuLssduasiiou Tugnisldunu Force Platform vuimdniuszendldiguiyes FSR

(Force Sensitive Resistor) tiialianunsaussiliuviaiminusenssunnuasiaduiaiuliognsnseunauduy

6. AARNSIUUSTNIA
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