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Assessment System Using Load Cell Sensors and Real-Time Cloud Visualization
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thanat@rmuti.ac.th Faculty of Engineering, Burapha University, Chonburi 20131, Thailand5
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ABSTRACT

This paper presents the design and development of an Internet of Things (loT)-
based plantar pressure monitoring and risk assessment system for real-time foot pressure
analysis. The proposed system supports the early detection of abnormal plantar loading
that may contribute to discomfort, tissue damage, pressure ulcers, and mobility-related
injuries. The system employs an Arduino Nano 33 loT microcontroller and six 50 kg load
cell sensors positioned at key plantar regions of both feet. Sensor signals are amplified
and digitized using HX711 modules before being processed into weight, plantar pressure
(kPa), and body-weight distribution percentages. The measured data are transmitted via
Wi-Fi and visualized on a Blynk cloud dashboard in real time. The system also performs
pressure risk classification using three predefined levels: normal, at-risk, and dangerous. In
addition, all measurement data are automatically recorded in Google Sheets for storage
and retrospective analysis. Calibration tests were conducted using standard weights of 3,
5, 10, and 15 kg. The results showed percentage errors ranging from 1.40% to 9.20%,
with an average error of 5.58%. Experimental evaluations involving 15 participants
demonstrated that the system could successfully measure pressure distribution across six

plantar regions. The highest measured participant pressure was 198.9 kPa, remaining
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below the normal reference threshold of 200 kPa. During a simulated real-time trial, a
maximum pressure of 236.95 kPa was detected at one sensing position, demonstrating the
system’s capability to identify transient high-pressure events. The results indicate that the
proposed loT-based platform is a low-cost, portable, and practical solution for preliminary
plantar pressure assessment, posture monitoring, and preventive healthcare applications.

KEYWORDS: Plantar Pressure Monitoring, Foot Pressure Analysis, Internet of Things,

Load Cell Sensor, Real-Time Health Monitoring, Preventive Healthcare
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ID)Es' Sustainable Utilization of Broken Tub Tim Chumphae Rice through Protein

Reduction for Functional Dessert Development
Peeerapong Wongthahan', Sasiprapha Loetkanchanawong’, Lyket Chuon', and Teerapon
Upachaban?

'Department of Food Technology, Faculty of Technology, Khon Kaen University, Khon
Kaen, Thailand, 40002
2Department of Industrial Engineering, Faculty of Engineering, Khon Kaen University, Khon
Kaen, Thailand 40002
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ABSTRACT

Broken rice generated during rice milling is commonly considered a low-value by-
product despite possessing nutritional and functional properties comparable to those of
whole rice grains. This study aimed to enhance the value of broken Tub Tim Chumphae
rice through protein reduction and its application in the development of a functional Thai
dessert, Fresh Piak Poon. Low-protein rice flour was prepared using a combination of
alkaline extraction (pH10) and enzymatic hydrolysis and subsequently utilized as the main
ingredient in the dessert formulation. The physicochemical characteristics and antioxidant
properties of the flour and developed product were evaluated. The protein content of Tub
Tim Chumphae rice flour significantly decreased from 8.95% to 4.60%, corresponding to a
protein reduction of 48.6%. Following protein reduction, total phenolic content and DPPH
radical scavenging activity decreased from 0.30 to 0.10 mg GAE/g DW and from 0.28 to
0.06 mg TE/g, respectively. The developed Fresh Piak Poon dessert contained 69.55%
moisture, 1.29% protein, and 0.96 water activity. Furthermore, the product retained
measurable antioxidant properties, with total phenolic content and DPPH radical
scavenging activity of 0.94 mg GAE/g DW and 0.02 mg TE/g, respectively. These findings
demonstrate the feasibility of transforming broken Tub Tim Chumphae rice into a value-
added low-protein ingredient and subsequently developing a functional Thai dessert. This
approach supports the sustainable utilization of rice milling by-products, promotes value
creation from local agricultural resources, and contributes to sustainable food innovation

based on indigenous rice varieties.
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KEYWORDS: Broken Tub Tim Chumphae rice, protein reduction, low-protein rice flour,

Fresh Piak Poon dessert, sustainable utilization, food innovation

32



msﬁnmm‘%ﬂmﬁﬂmmuﬁmaamsﬁzmi’t%aﬁmmzmiﬁﬂuﬁwam,ﬂ%"aomsflﬁ
Tassamssunnuuusausndmsumsinesesaunnialuszuuisag
ugsanae
nininan Davesiu’ oigwad daznna’ St dndanns? uas lano fuaie”
"TaniTimniruuaamnsafing asianssumaasiazina lulad
el anINITEn amsdansumansuazinalulad
T EITIAINTINA3INS AnEAransINmaasuannalulad awinsaunalulady
VIR Y UATTITRNN 30000 Useina'lne

YE-mail: Natthapong.pr@rmuti.ac.th

UnAnto
muﬁﬁ'ﬂf:ﬁwLauamiﬁﬂmm%wLﬁﬂuszwmimo“ﬂmﬂﬁ:mwLﬁﬂmmuaaubg
TwAALAB (1D-CNN) NULUUINRDINITIIE 318910 faouny audusmsia laud
Random Forest, Support Vector Machine (SVM) W &g XGBoost §1% U N353 haa e
Faunwiasluszuuimasussonfinsiidandanuszuy Wia mMydszilindinnsunye
Taya GPVS-Faults meldnsaunIfuunuLUEaUTwEITEaL Usznaudisn1sasiasy
Taunwiad (L1) uaznmyssydisiandaunwias 7 dszan (L2) Tagldnsudie TOYAURZTA
NAFALLALINUEMTLNNUIUIIAES Namimaadmﬂmﬁuﬁu@w 5 @1WU31 1D-CNN 19
fin Hierarchical F1-score laRugIgail 0.9334 + 0.0179 389a931A8 XGBoost (0.9022 +
0.0362) Uz Random Forest (0.8944 + 0.0174) 34zl SVM lsiaswSsngaednstataud
0.6730 + 0.0081 YWIANANTENU (Cohen's d) 7e%319 1D-CNN Haz SVM ﬁmgmmnﬁ' 11.74
Uegannauandiid anuiayludafis mdenzdnodsanandaunniawuaadld
Wnindaunwsaddszan Grid Fault (F3) Lﬁuﬁ;ﬂ@jaui'swaaLLum‘haaamiﬁ'wg‘fmaam%‘ao
mmwziia lag sSVM lisaunssuundaunwios ﬂi:mwf:vl,@i"gﬂéfadLamLiTLL@imtﬁLﬁm
avdran: mailadudaunwies, iadusianfiad, maSouidean, m‘sﬁgujmaam%iaa,

lassdedszanifisununaauligdu

33


mailto:Natthapong.pr@rmuti.ac.th

o}l ila9andiuanan1sbInuuINaadId1sawinda1a1s (Building Information

Modeling: BIM) 8115 lunszuannisaanuuunaznaasaiasiwlsemnaing
NIVDIIW FITIHAING' Az NABIATW WHTHRD.AT.2

undnsyIganln medrianssules awiingsssse’
E-mail: s_songtham@yahoo.com'
annsddszinnmeimicmniiules nAnNasIIRe?
E-mail: ankana.p@rsu.ac.th?

UNAnga

mﬁﬁ'yﬂ%ﬁﬁi’mqﬂs:mﬁtﬁa (1) AnEIRINBMTBILAZIZALNTHLL USRS
R1IFULNEADIATT (Building Information Modeling: BIM) lrlunszuiuniseanuuyLas
Aogdvenasludszmealng (2) Siaszidasoninadanisin BIM anldaansauuuwifa
Technology—Organization—Environment (TOE Framework) LLae (3) LWuaU®INIIIUAT
gaasunisin BIM anltlugasinnisndesinglng mayidudunsidoidiqmnin lag
Antdanglidayadidguuuinnzas S1mam 12 au diznaudsidizaslasantmiaidiives
971913 3 A% JANLUL 4 AU ULAZEILIMINABAT 5 AL Lﬁmamm"ﬁagaﬁmmsé’ummﬁ
wuufslaseaie LLaﬁmﬁ:ﬁﬂ]’a;&a@hUn'lﬁl,ﬂs’lzﬁl.'?mﬂsuﬁu

namyIsenwuin M BIM anlsludszmelnafun bitudadu WA 9AINIING?
aglutamisanuunuaznsniaaihs mmzﬁmsﬂi:uqnm“l’ﬁ”l,m:ﬂ:u'%msl,l,a:m;ﬁﬂmmms
fafiTedia edemeiarunsauuwifa TOE Framework wuintasu@maasnsuasain
annuadauiidniwadanisin BIM unldunnnindaduarwnalulad lasianiznng
SUUARUIINELINT auniauzesyaang wazdarinuazandiveslasims wananit
NAMTIB EIFzriandn M3 BIM anltludszina lneianwaueiu Project-driven Adoption
naMAe Tainuavad1di12841ATINTULAZANIIAYIN BIM Execution Plan (BEP) tuna'ln
fanlumandnaunsls BIM snnndnanasym BIM szauiszimaiaslifinatsduld Sniis
ANGUAIVDINITAIN A% BIM '«J:Lﬁﬂﬁuaﬂ'wLﬁuﬂs:f?'ﬂ%mwLﬁaﬁmﬂiﬁagaasm
doiflasnnaniiaTinuasarns wamaddpaunlfidudeyasiuayuntmuaunina
wazIN@IMIENESININ BIM anldlimeandasnuuiuniasgaswniunaaiielng

34



BEE an1zfimanzanzainszuInnisnasunnsndea [ ninauuunans
nanavanasn J2835mnzsHawnu nmsanenlanadauins Cidam
Ae X 4 _ae ¢ & 1 A 23+
735 wanade' s@uw mwlauwa’ uas adla uuzpIz®®
a A a & a a o A
M13fnTTNeIaIna ausdmnrnamaasuazinalulad sninsnauinaluladsnouiaa
= a 1
Sa% WATTITRIN
UIFNTINNAANTAANT AmArmnTrumaasuazinalulad aniinenasinaluladss
WIARDF I WATTITINN
W98 Sustainable Development and Intelligent Systems AMLAAINTINANTATUAZ
walulad aninenasinaluladnousaadan wasoian®
E-mail: kanit.ma@rmuti.ac.th

unaasJa

NIy ITBdiun e TzienusuRuiLE N (Taguchi-Grey
Relational Analysis: Taguchi-GRA) W 8BNS ANIZHUN D UNWEATUNANDLEWDI 5
dudsrainszuaunisnassunntuTsd i lne loun Wa'lduia (Mass Yield: MY) Waler
W8947% (Energy Yield: EY) #1A2133aUg4 (Higher Heating Value: HHV) n13ldwasan
d11W12 (Specific Energy Consumption: SEC) kazaainayl sz loaiiiun1anadinu—u7a

. % o a 4

(Energy-Mass Co-benefit Index: EMCI) n1inasasdldaimsaasinlniavesnind Lo (37)
wolsziiiudads 4 Jadw u 3 3zau ldun amnpil (200-300 °C) szuziIan (15-55 wfl)
saNMIlRANNTaU (10-30 °C/nTl) LazdasmTinavasmelulasiau (0.1-0.3 Fas/mnd)

'
o A

NANIANHIND N qm‘m{]ﬁLﬂuﬁ%mﬁﬁﬂ%waqoqm@iawamuauaoLﬁmﬁd 5 iy I@lﬂ

o

MINATEABATEIUFL QUG OFYYIUTLNIYU (SIN ratio) uaaalfiiuin anazfifiana
U396 (200 °C, 15 wifh) 1 MY uaz EY goge uazld SEC shga safiannziiinny
JUUTIFI (300 °C, 35 1l) 1A HHV uaz EMCI g9ga lasfidn EMCI tiniy 17.51%
atslafinw 35 GRA mansauitymienudaudiveinanauauasnansdudsle lasszy
amaxﬁ'mmmuﬁq@Lﬂ'mam'mﬁm fa qﬂﬂﬂsmaaaﬁ 7 (300 °C, 15 Wi, 30 °C/wfi
uazsasnsinavesiielulasian 0.2 Sasmnil) Gel#en Grey Relational Grade (GRG)
1AL 0.6943 UATAIANITBUFI (HHV) LYl 25.46 MJ/kg

adan: nassunntu, 3, enwdiwuiidansd, Ssdnilne, lulad, anu

AU TINGIY

35



Y n153taeitlSauifisunisannisdaasABl3awnIzan NN LT IRERA
T Tndsznelne: nsﬁlﬁn13}15&9%@7%&'3%14@1%“1?1% 7 fithe
wiafT varssgem’ nosd 0.5 T2 Guns 0w U397 Buszed” Laun ey
nn@? WA LW fiasuan”
angdenssumaasiasinalulad amineaumaluladnouiaadsnu waITHEU1 30000
dseinealng’
FONUBEBEUG WA urnInenssmaluladnrainadan waINTENN 30000 Uszinalne?
E-mail: Phanitphicha.bh@rmuti.ac.th

UNAnsa
unaNnuiauwanslFueueud Wi ludssinalng lasidSousunusaoud
wwIassudauardnely thadnseinanssnuiiiaannsltonuoud iWiawa liin 7 9
i Mifnsitldnunuuasiensidaysnnaddninenadououeud iWdhaamsuns
YUFINNUN Lm:ﬁj”a;&aqmauu”ﬁmwwmaa%Twﬁmwia:u%ﬁw NaNIANIINLIN Uszinatne
o A £ . o , .
milgusud iRuduetmad lasdnsdoyaluzed w.a. 2564-2569 wuin lud
&2 o o X .
W.7. 2564 Sn1saansidousnuaud bW EY 1,955 an waztnadwiu 378,162 aw bud
. o a £ o
W.A. 2569 AALTUEATIMITANTUVBIT1WIREIUEUG WD W.a. 2564 9 W.@. 2569
WAL 19,343% HanNaNTh NANTIANMIGITIMAUIT RINLIURLUINIRNALT LI UUUE bR
wddSunansdassfinoiTannszanIuyinny 953,155.73 GgCOzeq har Nt uInaug
A & o o > A |a ' & A =<
wiadsudsuartnrsluludiuiuvianu zldnmnisddesiimiiaunszangsds
1,287,300.56 GgCOzeq &4Ha bR B Ua W 1@1u1Tnaan1sddasfinsiSannszanle
334,144.83 GgCO5eq wiafaldulszunmsasas 35 LlalfiounUTNOnALATEIOUAFUANY
o & 2 He o o a ' a o A
molu iy nsfnsidadudayasivayuumfanissuaiunisliououd Wi iie

Preaan1Ilas Uﬁ”’lfmﬁauﬂi:ﬁmgj’ﬁumsmmﬂvlﬁa g9fisEANT AW

36


mailto:Phanitphicha.bh@rmuti.ac.th

[Pl dinan1wwas Bacillus spp. @iamﬂiaﬂamﬂgatﬂ

6 = 2

= 1 a o a 1 £ 6 a ar aa f/l a =) a1 a
waasa3d nufoady’ hhudiu dewdan' syghily s’ mis Feswzse’ aflas
W9IA2 waz Usenne i "

P03 luunazlsaNT MATTUNBATUATNINEINT ASNITNEINITITNIALRL
DARTANTTULNEAT UM INABINHATANFAT INBNVARANNIZALIE JIniaanauns
JNAUAT 47000 Uszinelng’

MAITITIING AUANNAIRAT NATINLIRLURIRNITANY VRIFITANN 44150, Uszineaing?

* E-mail: csnppkc@ku.ac.th
UNAna
= kg Y] & A P A A . .

nsfnsidinguszaidiiel szilindnaniwyesuuaiiiis Bacillus spp. dan1s

desaaoyala laswSouifivunia@ude Bacilus spp. laloian JK74, JK106 uaz YH3-
g & o X a a6 . o Af o o
282 Wranaysasiaalalone wiresfunidisanisndnaldialynienisinsas
(Agricultural Composting Inoculant; ACI) W8S TAAILA Y %ﬁn;&a‘[mﬂunm 15 1% WA
Uriiiunmadsuulasnasgmngl aaaud@naad u,azmsr_iamamwaaa&a%ﬁmﬁmﬁms
J8NVBILNAN (Germination Index; Gl) HANITANBINUINNIINITNIGN Bacillus spp. §
amnpiivasimgningininzaniugulugisdusainisndn lav'lalaaa JK106 ldn
9MNYAFIFA 49.00 °C 789893108 JK74 Uaz YH3-2B2 Nilgmannilgana 48.50 uaz 48.28
°C ANAAY AMunaINIIRNNLwIEY 15 3% ‘ﬂqrmﬁ'ﬂvqmnisuﬁ%ﬁmmsﬁﬂwﬂ'waﬂaa uazdl
@hé’mm’mm%uamiavluimmua;Jﬂwﬁaa 12.77-13.63 v NANaTHNIIanUaNaaNA N
uandnuadslnsdmaneaia (p<0.05) laglolaiaa JK106 uaz JK74 1wdn GI FINga
e o o A ad A ' '

WiNAL 94.94 Uaz 93.39% eNa1ay To A ueaaInssuATNien Gl gamwmmeﬁ 80% H&
ANIANENT IRLAKIN Bacillus spp. lalolan JK106 waz JK74 Jananiwlunssaasunis
dapamoyale wazdiaIunIRAalandnfilinisdassansauysainoldaniiznimasasf
=2 E X o A o o o & o A a Ao o o [
Anwn NItk ma;dawvl,@mmsnlmﬂumayawugmsl,umsﬂmaan@aumﬂmmuwmmlﬂum
daiinawdalewiinyaladaly
adran: midesany, auautamaeadl, udads, Jewin, yale

37


mailto:csnppkc@ku.ac.th

[

naRassIRUNNANNAAe numzmoé’nﬁmwaaﬁ”;ﬁ‘uﬁ:ﬂvgumﬁﬂﬁ
gwaT 998" Ao wigegT olgwad TUawn? TaTT usdI® waz SUNWT 29INR "
ATENININITITNTALAZATANTINNGAT R VINIRBNBATANFAT INBUVALARUNTE
g6 39RIAaNaUaI 470001
gmi%mmzyui’mmmmwmﬁ”ﬂmﬁﬁ sotwlssAnmemaasuazina luladunelszing
ng dnumil 121202
#2ITININMNFATNINBAT WA Anmsoufias InenvanyIRYI Maauys 711503
*e-mail: tanaporn.k@ku.th
UnAnga

Unuuaaf (Curcuma alismatifolia ‘Lucky’) ilunifnuanffiansuzuasitonan

@
Aav A4 o

e aaly Hludszdudmun Foun Fonenasnss 3usidudn mmﬁmum@]qﬂszaaﬁlﬁa
ANvINATEITIR Lmumﬁﬁ@iai‘hmuﬁqﬁuﬁj WaTUIAN BT IR IR UT AN lase
WHWNNINARBILULFNFNYTAL (CRD) Idun nsanssIunaIn Nnnugutuessid o, 10,
20, 30, 40 Gy uaztlgnaslunsznazwia 8 i waanndulnuandnaaigiduladusdu
pantanan wazldngIzaeMINNEILT Laziianus aanannizand anvinstuiindeya
WU SrwAanug anundie uazanuen Juwliuanssadng findaemideszausd
Wndn Taonslulessfuaznsl9558 10 oy ﬁ'«iwmuﬁaw”ufmﬂﬁqﬂ WAL 3.00 17
waneanun9aidnuniald39@ 20 30 uaz 40 Gy FHwIuRINUS vy 2.00 1.20 uaz
1.33 %2 WAL ANUNTHLAZANNIMIGUREFND AT funlivaesadoraussfauin
Wiwdens las mylaldsed ﬁmwmﬁaLLa:mmma@jm:aummsmnﬁq@ uazMILTI9R
40 Gy ﬁ@hﬁaﬂﬁqﬂ anu nhesnazaue s lidenuuandreiunissia lasdaase
83ENI19 0.47-0.52 T, fidade winny 049 au. MIATzAAEnFNNUTIzA AN
anm e WU wwiiug Sanuduiuinuuiniy anundaduazanamis (r = 0.62)

' A o o

mwm_méjmmwmmi (r = 0.57) LazANNYNITNFLRUBINRIT (r= 0.44) 8813 g Rl

b3

NNRDG

38


mailto:tanaporn.k@ku.th

[3P% N133LATIZRNGANTINANAUITHIBIZUUAAIALTWALBNTA 18 AAN1BI2WIA
Inaj
INING. T9ETH uae maqw%cﬁaﬂ‘%ﬁw”uﬁ
AMAAINTINANRAST URINEDUUATNUN 214 0. AKDIYNG 8.18109 2.UATWUN 48000
dsznalng

E-mail: bosss8800@gmail.com, songrit@npu.ac.th

uUnAnga
o o o o A o val
fvgnanumi e Sludsduianusudeuuaznauidsiniiariulaaiu las
wwzdawrinldinafiaaiuguizoring danaliszuud fudnmslidaaisnanaivld
av S8 o @ o A vadA g = &
NI anaszuuTnanulaaans SaldisiazranoiduuadlWg waznns
o ’N a = @ o A a o
arsuanufadndrislueamermalngdslsdaganiiiaannisiuldwunsuluusud
Jandunaa1da zuuinawisanduwsawmdanuulaulasieasis anuanagaunuin
4 Qs ‘g’ a 4 1 s N1
FUUANAWAUEININATIINL N AnTaauazszynadande W diuddoaiquizssing
A A PN v & & o av
(C2) ToLauWaULABINIIATIIFa LB VLU TAMTLA Nefnansnasouny IWsUndliny
NMILTILADURANANN HANIINAFOUUFAIIRLARIN T2UURINIIDRNANNTUAIURDA A ULRE
aﬁuagumma‘uauaa@iaﬁ'ﬂqnmulumﬁnﬂﬁamaﬁﬂszﬁw%mw
aaan: anuanaslaaansniloiues, LuusnenanulasensaIEwNg, MIINATZR

dawd, lueamsnawalng, snwuiedandiags, MInTeTuAbgnan

39


mailto:bosss8800@gmail.com
mailto:songrit@npu.ac.th

madszifinaansinusszuudwiiisadaludadmiunsiwzinsnuwanggln
INIABA TN
.
yryider Ingd"
anznalulafgammnisn WnAnNDABUATWLY JIRIAUATNUL 48000 Uazineny’
E-mail: phokham.boonlert@hotmail.com

unAnt

nWiﬁﬁbﬁﬁihqﬂs:aaﬁtﬁaﬂsuﬁuauiinuxmadﬁzuuNuLﬁauéthﬂﬁﬁunuﬁw
fmiusiuayumwzRuinusanngludmiauasnuy szuvldiunseanuuuldiaes
anwwNuﬁSiumwaﬁdyﬂﬂiﬂuuquﬂqwugos:y:nawLmzﬂQWNﬁmaqﬂWiWuﬁﬁiawﬁaﬂqwu%ﬁ
funnt naneasauluganasssdmfuauranuznadainssy 4 dw ldun anugavasns
WWIN 228NN TN AUEUFURNE LazdIWINTELN TN TNiUNasEINATUY
rTumwmns;ngmnu 10 18 (Juaan 10 MWweaTe I@nﬂsuﬁué’mﬁnwﬁuﬁwaw uwula
g aaMIWN LLazmmﬁowalwaa;ﬁ% NANINAROUWL I izuwim{wvl,@i”go 0.50 LUAY
wiaSauaz 125 VaINMFI N 119uATIaY 15 UTl Suaz 2 58U wazRueNUTRENRNE
lafsFouns 82 Fainlyaunauaifiiinue naniaawIuWL é"mwms%’ugjwamaﬁﬂ
whiuSasas 77.4 S1wanluiade 1,358 Wosdiag saTn1INnIaiusosa: 87.6 LazANIR
wolalady 4.83 00 5 AzUU a“'mﬂmsﬁnﬁmmLLﬂsﬂsaué'aJw‘”wEﬁﬂﬁq@ PUisAIMITL
dnaniinnuaunusBiuanluszauganuaasniwn (r=0.963) uazdwanlisag (r=0.949)
289 l3AaN NagnaNWBEIIRNTIANEAEId e LﬁaamnﬂﬁjuﬁdaﬂwﬁmmﬂﬁﬂLLa:Vl;iﬁ
ganwqu a3Uld i ruudwisudalui@lansnusnamafiamanzauuaziidnoninly
mydgndlfiduinalulabinsasdaaiozdmmivmanznuinuunenngluszauinuains
Neay
adan : dwflon ; szuudaludd ; maweWwuiuanne:; MIBLINY ; 1NBaT

ANILY

40



ID24 m%aam’m"i’mu.azﬁ'm,uns:ﬁ‘uﬂ'rmqnmaamshw’f'aﬂwjuma{ﬁ"ﬁ&rjuaxnﬂﬂ%ﬂuﬁ
o
2aILAIaY
> a 1 a U 1 1 a e 6 f‘l Gl L 6 s QA'] a I3 1 a ]
N afa’ ddlan udugy’ gaanual yyawas' Aswant Wud3' 250 Liwds' mila i
Wa'
U
6a o o A o A oA a & a a o o
audITwiansuNamanamNgstin amAngenaasuazinalulad svIngapsmayg
wAsUaN wATlgn 73000

E-mail: sanya@webmail.npru.ac.th

unant

unmmﬁﬁwmuamiw“wmm’%'mmwi‘@Lm:rﬁmum:ﬁummqﬂmmu:;\ha@hzJ
mesna*?ﬁ”mmzmn‘%ﬂujmaqm%iaq L‘ﬁ'aLLﬁﬂrgmmsﬂi:Lﬁummqﬂﬁqﬂmﬂmu,a:ms
surs Ssaansni W lfiduinaspulunsdausnuanie ruiwauwdulszneuda
wuiwadiie 4 vie léun wowivas MQ3, MQ4, MQ5 waz MQ135 1iaudany
lulasnaulniainas ESP32 dmiauen Uszanana uazssdayauuuiFoalnad dayaan
wmeinantaldezuaainaniuae TFT LCD awia 3.5 91 wiowlw LED udasdild
UWHAIADUEANUFNYDINA ULAZLAAINALULATLBTANM Node-RED Winuiufintaya
a4l% Google Sheets Lﬁalﬁmmmﬁﬁa%Ja"l,ﬂﬁl,ﬂﬂ:ﬁmwﬁavlﬁ nInaaadutsaanidn
MINaseuMIneUAKITaLTITaTUdsz Tl MInagaunisiniulasgUnal uazne
af’mmm‘i’mmé‘m%%’m‘hLLuﬂi:@TUﬂamqnmmmmq 3 3200 lauA wzaledy Wz 9EN uaz
uzanagniin lagldadnwmedldandayaimwaef ldur dnads damdosumwinasgm
AFIFA Ll,a:ﬂ'wiwq@ NaNTIWS LA UL US1aeINLIN Logistic Regression LARANS
UszLilugIga Lvinniu 0.800 7098931A8 Extra Trees Classifier Fofldrinny 0.733 2oz
NMINAFBLNUAIBENINZAWINUIN 9 WA mmimhl,mﬂvlﬁgnﬁm 7 wa Aaldusoaaz 77.78
waé’wﬁm@ﬂﬁ,ﬁmﬁ:uuLsnul,srja'jfﬁﬂsns'auﬁ'unﬁﬁmfmaom%aaﬁﬁ'ﬂUﬂﬂWi%ﬂﬁﬂﬁﬁ%
Lﬂ%laaﬁaﬂ‘"@u,ﬂﬂﬂ’amqﬂLLuuvlsJ'ﬁ’mm

o o a '

ardan: wzai, Lowaa i, nIFouiredaiad, MIRALENANUEN

41


mailto:sanya@webmail.npru.ac.th

s [3 a a s
ID25 mswmuﬁ:uua%ﬂaﬂaammmmmmn‘lumsns:é‘umimsiymn‘[mmaau’mn
a a w6 1 ) 2 6 ' a3 o X 4 A o ¢ 5
ANTIG ]IVNAI NH WU DAIFAT ﬁ;i‘WdH UNWATH TWIWR LNREINANT LIRS BINNT 'Ji'l);%
a & a a o o a & a
ﬂm:'a“nmmamnm:mﬂhim URNINERYINTNHINTUAINNT WSLTILNIT 24000 Uszinea

198" Email: apichart.sun@rru.ac.th

anzinalulabaasmnisn amnINauNIAINTUATUNT anBanT 24000 Uszinalng®

E-mail: surapong@techno.rru.ac.th

uUNAnta
muﬁfil”m%aan'ﬁw”@umi:uuaii”'mwaqmmﬂmmmﬁmﬁani:@funmﬁngtau‘[maa

Jaun ﬁi’@qﬂs:mﬁlﬁaw"'wms:uuaﬁ”nwaammﬂmm@Lﬁnf,%m%'umsﬂgnﬂ'aun WadAn®
ﬂi:ﬁw’ﬁmwmaamsafwwaammﬂmmmﬁnluﬁwﬂi:mLLa:‘ﬁnﬂqU LaztNaANBINAVE I
wWasamavwaindaninaimyidvlavesdiun lunsidldeenuuuszuudanirunuuy
lalasldiing lasudanmanasaanidu 2 1a laud gaf 1 Tihdouuuind uszgan 2 14
S 4 Aa = o ° o & & A &
iilaniinasemaswiaian szuuaadaInaiwiuss 2 A9 ATIAz 10 wIfl LAY
dayaiduszoziaa 1 Wheu lagdaauonuaziwiunn anveniwly awaly $1uu
Tu wazdwanlua zﬁmﬁaﬂ']a’g@a: 10 @3 LN ATNNIMRIALARY HANTITITLWUIN auRNIA
wasamaluihdiadnidauaaglugag 50-200 wilwwas (nm) lavaygniawaseniadl
ansazTINandungy LATiNI T AU ULUAININAINAULAZEATINIT MAATE I AW

' a £ o g o a &
wudwasagpmainluamIzazmlunITInesaIMa wanani danRANIN
mam’%mmaaﬂs’fﬂ,aua:mﬂluﬁﬂﬁwﬁmmﬂLﬂ%aaafwwaammﬂmmmﬁnﬁﬂ"@aﬂ'jﬂuﬁwﬁﬁ

Ao A A A o ¢ Ada A A ' A
annddn WallIsunsunuinniigunniigs Tapfianuuand1adsznnns 4 mg/ll 9
sz INIEINaIaME 10 Wil wan1sAnwINsesYdulaasiiunwudn Inaes
ﬁaunﬁﬂgﬂluﬁﬂﬂUﬁﬁwaammﬂmmmﬁﬂﬁqmmwﬁﬂiﬂ Wasannesannmauuiaani
FUUTANIANIaazNauLRzRIFNLIN 5nﬁwm@1‘luLLazﬁ‘hmu"lmﬁ@hmﬁmyn’h’g@muqu
A Aa A oA =2 + o A
TUTUHANNINTZUUTINNTYUNING fsmwaiwwmmmsngwumqmm‘smquU"l(ﬂamau
zENININ

o o > < a a [ % 6a
ardan: Wasemeaaweaian, 1aun, lalaslufing, dngdden

42


mailto:apichart.sun@rru.ac.th
mailto:surapong@techno.rru.ac.th

1D26} ﬂ']iﬂsxi!ﬂﬁﬂ%u;%’!aﬂLﬂiﬂgﬁ%ﬂ&!%t%El%sl%ﬂ']iﬂﬁglﬁulﬂ%ﬂﬂL"?IE]‘]Jﬂ']?
' o ¢ ¢ 9 a o ¢ _a a &
daadaas m?jmiua‘ﬂﬂaanl*ﬁmmnmiweuwmamnmmgﬂﬁ%ﬂmmmﬂmwaamﬂ
& ' o o
%’]\‘lﬁ'l: ﬂiiﬁaﬂ‘lﬂ"lw'ﬁ{ﬂt‘l‘iﬂ%’ld‘ﬂ'ﬁ’lﬁlﬂaﬂi%ﬁ]ﬂﬂ?ﬂﬁ(ﬂa
o amy o A I a & A o o &3
NWNITI VAT HIHn "E‘WG wae In&unNI NUINWWUDS
1

ADZUIMNITINA WRINENREINA WA DT TUIRaATITE 9281 90000 Uszinetng

E-mail: Kanokwan.b@rmutsv.ac.th

AEARLAIFAT WRINNREINAIUATIITNINRAIITE §92a1 90000 Uszine bne?

E-mail: namfon.ch@rmutsv.ac.th

AnzAalaaas WrInenRewma luadTTNInaAIITY &390 90000 Uszine ng?

E-mail: Kosin.t@rmutsv.ac.th

uUnAnga
av Sao ¢ A = o o a a
mmaﬁummqﬂizaamwaﬂnmummamsﬂi:qﬂ@ﬂwaﬂmnﬂwgnamgurmu
Tuszauanudsznauns nnanndLliugIfanaauazimineiewsiaaissainden
A a a a U v a Qs
Folvzrudymimatiiaveaafalunszuiuninga ;dnu%a"lﬂwwmwamﬂm%mmimﬁlau

o o

2 o A = = ' v & v A a
(28l I@U%’]LﬂHL“aa"ﬂqﬂL%@uq\jﬂ’] ‘ﬁ\jLﬂua’luﬂ’]uua:l’%@@ﬂLﬂi@‘ﬂ’]aﬂ’]iﬂ’] ﬂL@NQﬂﬂ’]ﬁ]@

oA

Taonsiadupzdunid ﬂa"‘uma%"'mﬁmﬁhl,ﬁmhumiw”@umtﬂum'ﬁmﬁmsﬂ%&J Ao
gﬂ“’f;uﬂmwamﬁ@maﬂﬂ L'ﬁ'amLmumﬂ"ﬁtfzaz%'@lﬁl,a:a@ﬁunumswﬁ@ sfouisive
fwuazauwantfivtoyafanssuanizlunszuIun1snie (Gate-to-Gate Assessment)
WelsndunsdanddesfaiounszanuasdSouifisunounasnaimInawnaa i sl na
mMsAnsINLn STUUWTDYALAY (Baseline Scenario) finrdaadsssiimsawnizanain
nizmumss_iauamwaamwm‘é‘aLﬁmmaﬁwﬁgﬂﬁmﬂwu: (Avoided Emissions) t¥innu
23.780 kgCOzeq mm:ﬁs:uumswgﬁwguﬁyu (Circular Scenario) Z31U5218n91n
m:mumwﬁ@gﬂ%uﬂmgmwamﬂwmﬁaLﬁ@maﬁw fInsdaadassmeIaunszaniyinnu
17.095 kgCOeq FNalAUSINmmsUaaldasfmiSaunszananad 6.685 kgCOeq W3aAa
Wudewar 28.112 awsuifisuiusruunmsndauuuidy Wasansansaaanisldiile
ﬂmﬁ’ﬁaﬁmﬂﬁuauvﬂ@w%uﬁgm u,am@miﬂsiauﬁwmnmmﬂnmwawmé‘m‘%ﬂu@mu
muLﬂuquﬂumaumeﬂszmumsﬁﬁﬂm nwiseitugesliiinin mahwianssuanmsann
mwmﬁamlﬁmmsn“ﬁumﬁlaumwgﬁwguﬁnﬂm:ﬁu%awﬁwm@ﬂmma:mm@ﬂau

(SMEs) maﬁm’?@a@avlﬁasi'lal,ﬁugﬂﬁﬁmm:ﬁaﬁu

43


mailto:Kanokwan.b@rmutsv.ac.th
mailto:namfon.ch@rmutsv.ac.th
mailto:Kosin.t@rmutsv.ac.th

Optimization of Friction Stir Welding Parameters for SiC Microparticle-
Reinforced Dissimilar AA5083-AA6061 Joints Using RSM-CCD
Sittichai Charonerat ' Sittipong Udomboonyanupap? Anantachin khamsupa®
and Suriya Phasomthong®
Faculty of Industrial Technology, Nakhon Phanom University,
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ABSTRACT

This study presents the optimization of friction stir welding (FSW) parameters for
SiC microparticle-reinforced dissimilar AA5083-AA6061 aluminum alloy joints using
Response Surface Methodology coupled with Central Composite Design (RSM-CCD).
Rotational speed, welding speed, and shoulder plunge depth were selected as the process
variables, whereas microhardness (HV), ultimate tensile strength (UTS), and elongation
(El) were employed as the response variables. The effects of the welding parameters were
analyzed using regression modeling and analysis of variance (ANOVA). The developed
models exhibited satisfactory predictive capability, with coefficients of determination (R?) of
91.57% for hardness, 87.16% for tensile strength, and 94.65% for elongation. Multi-
response optimization based on the desirability function identified the optimum welding
condition at a rotational speed of 1290.66 rpm, a welding speed of 26.09 mm/min, and a
shoulder plunge depth of 0.676 mm. Under these conditions, the predicted responses
were 89.97 HV, 195.77 MPa, and 3.85% elongation, corresponding to a composite
desirability of 0.8499. Microstructural examination revealed a relatively uniform distribution
of SiC microparticles within the stir zone, indicating effective material mixing during
welding. Overall, the results confirm that the RSM-CCD technique provides a practical and
reliable approach for optimizing FSW parameters and enhancing the mechanical

performance of SiC-reinforced dissimilar AA5083-AA6061 joints.
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IsZ3 Design and Development of a Classroom Guidance Robot Using Odometry-
Based PID Navigation Control on a TurtleBot2 Platform
Sippakorn Lomain and Apichan Kanjanavapastit*
Department of Computer and Communication Engineering, Faculty of Technology and
Engineering, Udon Thani Rajabhat University, Udon Thani, 41000, Thailand *E-mail:
apichan.ka@udru.ac.th

ABSTRACT

This paper presents the design and development of a prototype classroom
guidance robot intended to provide indoor wayfinding and information services within an
academic building. The robot control system was built on a TurtleBot2 (Kobuki base)
platform running Ubuntu 2 0.04 with the Robot Operating System (ROS Noetic) and
Python. Self-localization is estimated from wheel-encoder odometry, and motion accuracy
is regulated by a Proportional-Integral-Derivative (PID) controller acting on the differential-
drive wheel velocities, allowing the robot to travel to a specified target position without
relying on external ranging sensors such as LIDAR. A REST API implemented with the
Flask framework provides remote command and monitoring capability, enabling a user to
issue navigation commands and retrieve the robot's real-time position over a wireless
network. Experimental results show that the odometry system maintained a mean linear-
distance error of 0.51 0.91% over commanded travel distances of 3-10 m. Applying PID
control reduced the straight-line path deviation from as much as -0.027 m under open-loop
control to within +/-0.008-0.017 m over a 3 m run, and allowed the robot to approach a
commanded 90 degree turn substantially faster and more precisely than without control. A
PID-reset mechanism, which clears the accumulated integral and derivative terms at the
start of every navigation cycle, prevented integral windup: without the reset, the maximum
accumulated error rose to 0.674 after three consecutive 5 m runs, compared with a stable
0.19-0.24 when the reset was applied. The REST API achieved response times of 21.47-
113.17 ms across ten trials with no timeout, confirming that the command interface is fast
and stable enough for real-time operation. The results confirm the practicality of a low-cost

odometry-PID navigation approach combined with a REST APl command interface for

7
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indoor service-robot applications such as classroom guidance and public-relations tasks in
academic buildings.

KEYWORDS: Service robot; Mobile robot navigation; Odometry; PID control; Robot
Operating System (ROS); REST API
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Isfsts} Development of a No-Code Application for Preliminary Building Code

Compliance Checking in Residential Buildings: Evaluation of Efficiency and Accuracy
Banyat Pongpiriyadecha’, Nitipat Poopajai?, Suthasinee Chamaroek®

Institute of Vocational Education: Northeastern Region 3, Mahasarakham 44000,
Thailand"**
E-mail: banyat.po@kktech.ac.th

Abstract

This research aims to: (1) develop a no-code application for preliminary building
code compliance checking in residential buildings, and (2) evaluate its efficiency and
accuracy compared to the traditional manual method. The developed tool converted 73
inspection points under Ministerial Regulation No. 55 (B.E. 2543) into logical statements
(IF-THEN-ELSE) on a cloud database integrated with Glide Apps. A comparative
experiment was conducted with 15 participants using a controlled residential design model.
Due to the model's specific physical context, it dynamically triggered 41 active inspection
points out of the entire system rules. The results indicated that the no-code system
significantly outperformed the traditional process across all dimensions. The average
inspection time per house was reduced by 73.58% (from 26.12 to 6.90 minutes), and the
screening accuracy reached a perfect 100% (41/41 points), up from 73.17% in the manual
method. This innovation demonstrates high potential as a low-cost, highly accessible
mobile pre-screening tool that effectively eliminates human errors. Furthermore, behavioral
evaluation based on the Technology Acceptance Model (TAM) revealed that users
perceived the system as highly useful and easy to use (4.67/5.00), as it successfully
mitigated cognitive workload during actual operations.
KEYWORDS: Building Regulations, No-Code Technology, Automated Code Compliance
Checking, Building Setbacks, Technology Acceptance Model (TAM)
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