sa : M4000

(@) Tasesruysainnis IS & STEM

= ¢ =Y
AALLYFIDIRIYY
iWheelchair

é quﬂi\i\i']u u']f]?ﬁﬁﬂﬂ Q(ﬂiLLﬂ'J u']f]ﬁuﬂ‘lﬂi E)u‘lﬂ uNm’JUm&Jm‘Uﬁ E)ﬂl;ﬂ‘t'}
VI‘lJiﬂ‘l‘.‘ﬂIﬂiﬂﬂ'lu uTél?]iﬁLﬂ“U ‘U‘U'J'Iaﬂ uqﬂﬁ"l"l']uﬂ ImWUaEJ

UNANYD

Iﬂsqa'\utsamal,lfusaamm Winguse ?Nﬂ1)L‘W'e’JaEJﬂLL‘U‘ULLauﬁ’i'l\‘i’JaLL?I'i'e'JﬁlQiEJu
LwamsJmaamnmamnﬂmqmumsmaauvlm'swﬂ'\w"lummsaLﬂaaum"lﬂ waziUae
Iiﬂﬂla'luLuaEJEJULL'iQALS 2) Lwa‘vmaa‘uLLaUUs“muUs“amsmwmamastqaass“ way
3) Lﬁaﬂsul,ﬁum'mﬁqwaﬂwmsﬂ%\‘nuﬁiaﬁal,mi%é’w%ﬂu Tnganiiynis fedl 1) sanwuuy
uagas1Iangsaadys IﬂaaaﬂLLUUnflsas'miﬂsqsmvwa'msuma'lsﬂLmu,a“
YBNALIS msaummimama"l,aﬂﬂsﬂauimaLaaslfu'muLsuuvzjamavuamas FINRIATT
muuaRsnguMsinursanaAwas 1t msmmumsmaauvlm A1SMSIIVAINA
Y u,avmssusamuﬂ'ﬁmwammﬂaaﬁmsJ LLa“ﬂS'NGINLLUUIG]EJUi“ﬂ’e)U’NQiﬂ’JUmJ
LAZANAIY UL SAUALRUITIINNZaY Wauluswnsy Al Lwa%qaiuﬂwsmﬂauiaLLavau
mmmmsn’lumsmmmaLL%%‘Immuawu sonuuUlAssad eI aurinilnnuud s
dwiiniun wagldnuldazaan 2) naasunazUseiiuUszandnnyaauysdansesing
Usvmuﬂsvawﬁmwmnwmaaumwm 10 AU NAFaUALNAE 10 ASI A 11UUANIS LT
3)Useliuanuianela suaqmmfmmmamsamsaﬂﬂaunaLmiaamavvl,ﬂmaaamﬂu
NINUA 10AY LLm‘IwUs“mum'quwa‘la mnuuuwauavﬂ,ﬂmnmsmusfms'smauam
AAFIRA3REaT ARAYLazAIUTEAUUNINTFIY

A1SANYY WU 1) mmmaamwuu,aua'iw'sau,susaa]asaﬂwmmsammﬁlﬂ
Wanun 3 sUnuu aua (1) msmummaaaaamﬂmvﬁuwmammaqmu‘lumsmmu (2)
msmmumaLaaqsamww”l,ummsﬂ‘lmwu iia ‘1/158111?1’1MﬂiﬂUQﬂ‘Uﬂ’JEJQEJEJ?IGIﬂVLﬂ Ay
(3) msmmumamamiﬂamimws*umsmsuﬁlm']umamLuaaauuimmmﬁmm
waw”tmmmsa‘lmmu o vise luflideq s’ﬂmmmmiaman‘[wmmsmaauw"lmmm
amwmqmau,auﬂ'smaumﬂiums‘lmmaaufus uammuamswummﬂaaﬂm
Y24 iWheelchair "I,mm (1) M550 UATAYING anuwedsinunsazudaiounay
wgA (2) STUULAUFOU mmamﬁmﬂﬂfmamwmﬂﬂmuummmmau (3) 5% ‘uummum
LAY Lwaqummﬂaaﬂnﬂmmfﬂmm GIuANUAZAIN TauvsausaRuAuioiy
mmaumﬂamsiumswmww"hﬂuamumma 5 2Rauvsdanseziivszansninluningiu
Tusgaud (mmamagjau 81.40) uae 3) {lUaulinau wnwelaradauvisansesfiwmun
TunmsuseAudInfgn (mean = 4.80,5.D.=0.50)

1
Yad vy

ﬂ'l'd']ﬂiU ’JaLL‘USQQQSEIu, Nﬂﬁﬂiiﬂﬂaqmtuaaauu’iﬂ ALS, ALLEY 9910 ﬂm\‘lmsmaau"lm
379018

TasemsiouSouiimyinermansuasadinaans (The Genius Program)/ 1



lnsed1uysasns IS & STEM

Abstract

The objectives of this project were: 1)to design and develop an iWheelchair to
assist individuals with mobility impairments who are unable to move independently,
including patients with Amyotrophic Lateral Sclerosis (ALS); 2)to test and evaluate the
performance efficiency of the iWheelchair; and 3)to evaluate user satisfaction with the
iWheelchair.

The project was conducted as follows: 1)The iWheelchair was designed and
developed by creating a system framework for both hardware and software. This
included connecting a microcontroller with sensors and motors, and defining software
functions such as motion control, obstacle detection, and situational awareness for
safety. A prototype was constructed by assembling the control circuits and installing
sensors in appropriate positions. Artificial Intelligence (Al) programming was
implemented to support decision-making and enhance the accuracy of iWheelchair
control. In addition, the wheelchair structure was designed to be strong, lightweight,
and convenient for use. 2)The performance of the iWheelchair was tested and
evaluated by 10 participants. Each participant performed 10 trials for each operating
mode. 3)User satisfaction was evaluated by allowing 10 participants to use the
iWheelchair and complete a satisfaction assessment. The collected data were analyzed
using percentage, mean, and standard deviation.

The results of the study showed that: 1)The iWheelchair could be successfully
designed and developed with three control modes:(1) joystick control for users who
still have sufficient arm strength,(2) voice control for users who cannot use their arms
or hands or are unable to operate a joystick, and (3) eye-blink control for users with
severe muscle weakness who cannot use their arms or hands and are unable to speak.
Users were able to select the control mode according to their physical condition and
convenience. In addition, the iWheelchair was equipped with safety systems,
including: (1) an obstacle detection system that alerts the user and automatically
stops the wheelchair when an obstacle is detected, (2) a warning system that notifies
the user when abnormal tilting occurs, and (3) a location tracking system to enhance
user safety. For convenience, the iWheelchair can be folded to facilitate
transportation to various locations. 2)The overall performance efficiency of the
iWheelchair was at a good level, with an average percentage score of 81.40%. 3)Users
reported the highest level of overall satisfaction with the developed iWheelchair
(mean = 4.80, S.D. = 0.50).

Keywords: iWheelchair, patients with Amyotrophic Lateral Sclerosis (ALS), individuals
with mobility impairments
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