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Abstract

This research investigates the development of vertical ball rebound tester. This test
tool is used for the testing according to the Thai Industrial Standards (TIS) 2739-25569
(20106). The testing of the bouncing properties of futsal rubber flooring is carried out by
utilizing a distance meter using the time of flight principle to calculate the distance and
analyze the bouncing properties of the futsal rubber flooring. The measured signal is
calculated by the bounce percentage analysis equation. The results of the calculation are
shown in the form of relative percentage rebound height (R%). It measures the distance of
the bounce from the contact surface of the ball that bounces directly from the rubber futsal
mat. In addition, this study displays the results of the comparison of the use of the vertical
ball rebound tester with the laboratory test results of other accredited testing service
providers. According to the testing of the bouncing properties of futsal rubber flooring
compared with the R% value, the error value compared with Department of Science Service
(DSS) is not more 0.4%, indicating a satisfactory result. Furthermore, the production cost of
the vertical ball rebound tester, based on the time-of-flight phase detector which is also a
tool for analyzing the bouncing properties of futsal rubber mats, is much cheaper than using
an imported instrument. It can also be used instead of an instrument for the analysis of the
bouncing properties of rubber paving slabs using incident noise analysis method. Moreover,
it helps resolve the test result inaccuracies in the test conditions that are disturbed by other
undesirable noises in the test environment. Besides, the test results are reported directly
from the test tool. This simplifies the testing process and issues the test reports to testers
more quickly.

Keywords: Vertical bouncing, Rubber flooring, Time of flight
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voalULUNAIEU Uen. 2739-2559 unusNyauunwea Aisimnaianisinssozuuuindeoninariii
WAL HaUsINgdn FavsesrnnsnsenouuLiunounineylugay 1034 v 106.8 wufiuins A1ady
Aoy 104.9 wuflwns (nuvinnssendueglugay 105 + 2.5 WuRung) FarnunusinIsageULas
dA1 R% ogludndesas 96.0 fv 98.7 AuadvAniudevas 97.4 (AIN1SnIzneUvENUDATLLLIAY
8dvdenaz 97) ArAuRAWaIAIINASoazsudvAnlluSera: 0.4 uazwuin WaNISNAAeUALUR
NN$N52AOUYONUDATULLARSAEMSULNUINYALIIWATOR HANTTNAAOUHIUANLLIASsIudIiun oy
audAnFvesunLsyauLAzeafevliAINISNszAoUYeIUeATULLIAY HAYENNISNAROUAN R% Hod
lifiandn 85% Fvannwaagunisnadeuinfesdefivmunduaiuisovineunastdauldussqgniy
Tnquszandinnld Ao iiewmupIesdennaounisnsenouvevuealuLLINE Sy Lon. 2739-2559
L yaunuragea Tnsldudnnisindeeninayt uasienasouaudfinisnszneuvovuoaluuuisges
wARSusiuNusYauWnTeaiinanlaefuszneunts naenaudsnalidiniaTesdeinenmanduaznis
naaey Uninenduasvauaiungd findovdennasuauifinisnsenouvesuoalunuiivwesnansusiiiu
gayuaungoalunisuinisnageusely
MNNANISNAREUNISINNUYeIAIesionaaeunIsnsenouveuealuuLRId MU Len. 2730-
2559 WHUINNYALIUNABOATIRAILITU AIUNS05189IUNANISNAAEUAN R% Wisuiflsudunanis
NaFOUANNTUANImanSUENIS TauddRananaliifufesar 0.4 uanvinlsinanisneaeuduiitiwela
wenanil inFevdlonasounisnsenouvesuealuLLIANEMSU Uen. 2739-2659 UNULNYAUILIWAYOR
Tnsl¥Fansrainsserlneudnnisindeonlnariduduiniesdodmiunnaounasnsiadinsisiantinas
nszAouveNUHusNYauIunagen tieidudiunidslurenisdusesniuiinsgIundnseignaavnssy
(Won. 2739-2559) wedunusNyauunnwen Tagaiunsoadneldaulfiownislulsemalusinidunu
nsuanldgeunntn annnstndindesiionaaeufisiangeanniingnannsissama ansotiunigunu
\nFovflodmFunisnsaaiinsgiautinisnsznouvesuN LN YALIIHATeaRIEATN151AT e HLNaIn
msannsgnuLuuinfedwiiussansaow Ussndn uaslinansnaaeuiiazbun uazsan§iBedu naen
Tgasudtyuinanisnageunaiaiadeuluanitznisnageuiignsuniudieidesiifieussasddu q Tu
ANNNEIIARELYONNITNARY BNHANSVAReUAEsINUNaldlnsnseanaaFosdionaaeuiuil Hay
anduneulLNITNAADULALNNSONIIENTUNAN SN ARD UL fNaaeudeg195InL S5y

M1SIN7 3 LAANNANISIUSYULNYUT9RAYeNASaNTonado UNWMUIIUNULASoaNTonaga uNnuitgnann
ANUSENA

inde inFoudlonnaeuinoonlnayi Lﬂ%@qmmﬁauﬁuamuw%@a
(Time of flight: ToF) Wnidannsinuseinag)
1. AUNUNISHER 50,000 U 980,000 UMW
2. anfildnnaeu 30 Ui 3 il
3. @gssunuluaniignisnnasu {uifiwa fna
4. AMANURANAIAYONAT R% + 04 % LFYNSUNIULNARDANIIENITNARDU
5. ATPINUALIBYANANISNAROU 0.1 % 1 %

AuauURtnSevdionaaeulndeonInan

AuauURYewASoNdonagouNISNSEAOUYONUDATULUIANAIMSU won. 2739-2559 UWuyINy
auunpgea Aeudnnisindeeinan davd
TUUNSIAIA: GYVLS3LOX, Time of flight distance sensor (Tof)
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srznnsnszaoulunudie 0 89 180 wuRlums

PHLANUNUIFAI08N: O §9 30 Jadiums

sgUUAIUAL: AIUAUNISTNIUseluTasAoulnsalae SLAANHALUUABLAANNALEABH 7 ddu
(LED 7-Segment)

FuIAfAFos N4 650 811 60.0 g4 190.0 iwufiuns

WANNU: AC220V 50/60Hz 50VA

FUNUNISHER: 50,000 UMW

Jalauanus

nuAtydsniuimunniefenageunisnsznouvesuoaluluisndniu uen. 2739-25569
wlugsyauuwesen Tneldfmnsiaiasosdomaianisinssozuuvindeonivay lenaaeuLas
psIRAlAsIEdaLTRnsnsERouvesuHuYsauLYRen Tnsldanuiainaueanaaeuiuiaiesdofuuuy
\flovdneviesufiRnnsmeaeuiinaaeuautintsnseaeuvesuealulubi dniusegwmaaeuiliOuudiu
YNYAUILWRLA (198NHANISNAdeUTaNUTURNNSAdeU nsuAneImansusnig vuneavu§usinn s
81489 L62/00001) wagtiveldnanisnaaeulunisdreduuaziudvuitvunarnisnaaeuiuindeviie
Waundu gwaunniesdennaeuivldidenldgnuiainnueasiafuatuiuriosujifinisnaaeusivds
fananadae telinisiuiuuifisuranisneaeuiiauysaiangunsalildlunisneaeudusiaifoatu Tne
AnudtelunsiauiaiesdonnaeunisnsenouesUaalULLIAIAIMSU won. 2739-2559 WHUYN
Yaurunnvea Awmunduluaded ieduuszlonilunisidosdeludwmundunuazldvingnuoaiings
uazaonndesfuNuALLATHNUASY uaganmswamedesdelundel fdeiausnusdmivauitudely
WU mMsRmusereniielddmunIsnareuaLTAnISNSEAOLYEIRNWALIA 9NIPAIALUDA ANUIAINAUDA
vdeqnueasiindu fuiluauuadwwesiuusasusaan e Iulumuuinsguuasdornrunvevauss
fufinn vevfiwudagyseinn Wusdu uazdsanuisowmunlanuisounndevdonnaeuluuinisnageu
wuvuenanuiild wazanunsowdmadesdennaeufenaniiedviieluidewndedely

Anpnssudssna

YoYOUAUANTTUITVUATWAILNUTANSSNENNNIST Undnendvavauasuns Faldlvinnsaduayu
NuItwMdusvussuiuuiufudenaliinuideduiididaganiuldnes wasvevounuidIulenis

9
¢ o

NS wazdndnenmiand vevainieSeNido i ngnmansiaznIsneaeu UnNAngduaNvatuAsuns Al
AUZNILusnatUALULAEIDO8 UIEAUAEAINNINAUNUT uasipFevdioTunisvineuddensail
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