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15997 Smart Tilt Wheelchair iilunsesnuuuuazinmnssuuiausisaniosinuauee
maidoulmuesayn Fumngdmiudiidanzdialuniaedouln wu fiflemanduiosounss
n3oNN1IMIUILY uissanunsaldnisiad eulmvesdswendoluminle seuvazld Arduino
Uno \lumihedsvananandn vieliFonin "aues’ veeszuu Wiemuaunsindouiivesiauys uay
Feusorulusunsunouiamesfily Python WeUszanananmainnaesinndels

Tumshauresszuundesazasadunisiadeulmueduningldau Taefinsivuansou
Awiden (U, a1, 91e, 121) Tussuudmsunmsmuauiimnswesiaues mnglinueraynluinsey
Tanseunils svuvazyhnsdaliiaussindeuilulufianiady 9 Wy nsevuuiliiawesiniumi,
nspuawhlineevds, nseudneriliiaidne wasnseurvhlideen

MsUszaananmazld OpenCV uaz dib (laus3dwsumsdszuiananin) lun1snsiadu
Tumiuazdiasevidiunisuesayn lag Python azltifl eUszunanadeyaainndesuazdadoya
WU serial port TU8s Arduino Uno @9agyinnismuaunisiadoulmuesiauesmudsilaiuain
1Usunsu Python luga cv2 19lun1sdnnisninainndes, dib lodmsunisnsiadunasiasiey
Tunth wae serial Wdmsunsieanssening Python wag Arduino IDE W serial port
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AdALY; Jaurisansuy (Smart Wheelchair), msmuaméﬁmgﬂ (Nose Control)

n13505399ugauLlunt (Facial Landmark Detection)
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1. ifleWauniauvssaadesiimunusensiadeulmussaynviefsurdmiugiitianuunnies
Tunslduvun

2. ileltimalulad facial landmark detection Tunsnsiadusiumisvesaynifiearuauiianis
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1. msltinalulad facial landmark detection lumsasaduiumisvesaynifionunuiie
nansiAAouTiveIauys

2. mimuilsunsumuaNnsiadeuiivesiausslagld Arduino Uno uag Python sy serial
port Lileideuseszuumaliius iy

3. lassuiiduiisddunadvsunimaass
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1. OpenCV Documentation
e OpenCV (Open-Source Computer Vision Library) Hulaus3alddmsunisussaananin
wazile sudimsnseduluvihuazmsiesgideyaanam dadumelulagndnilily
Tssnuiflunsesatuaynuarlundhgld
2. dlib Documentation
e dib Wulausiinelumsnsadunasinnugaddguulumih (facial landmark
detection) Fdl#lulassnuilifiossysundsaynuazdndug vedlunh
3. Shape Predictor 68 Face Landmarks

o w

o shape_predictor_68_face_landmarks.dat l4dm3un13n 5133y 68 ydAgyunlumi
W a0 wazdn Bddlunsfiemuiurisaynlulassay
4. Arduino Uno
Arduino Uno 1 uuesalulasmeulnsaiaesfi lasuaudaueg1suns nateluaanis

a

diinnsedindwag Interet of Things (IoT) Inefigawunldiudte s1anldune uwagaiunsatlulgle

[
v

ndlulasanisnaasaua MIRmUINEAAe1a39 UBsA Arduino Uno gnesnuuusilyissngdmsugd
SuduSsudifetuszuudidansednd safsfiforngidesnmsiamnlasinsidudeu Tnewla
drfnuesvesafolulasaoulnsaiass ATmega328P deflmuanunsalunisuszananadiiisans
durfuaumanuaneguLuy uenaini vedaduiinesndmiuideuregunsairing 4 eg1easuniu i
WosARITa Nosnewnden wazwesn USB dmsunssulnanlusunsy

Arduino Uno vil#nswamnssuuauamduieshedu liinadunsdeudsetuisuess
ueLnof viegUnsaiuanisa 1y LED way Buzzer duvanzdmiulassnisideanisanudanegugs
wu Tassausiulaun fisvuudesinnuegsdnluififionsaduiaslaunlnedsdeyaaneuisesuas
NSAUANLBINDS

suiddnyBnusznisnilaves Arduino Uno Aemsatiuayuanyuvugfldauialan laid
wduenans aile laus videreuooulaifivasustlymlunisiauilasins venaind madeu
TUsunsuuY Arduino Uno S4ldwamsuas Arduino IDE Ges09unien C/C++ uagiifegnaldals
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5. Serial Communication Interface (SCI)
1588815587719 Arduino waz Python @115 l@x 1 Serial Communication (158 0@ 1561
wosnouns) ¥l Arduino way Python anunsauaniud sudeyaszninadule dreg1enns
14 Serial Communication 1 a& 3% @ 38910 Python LUg’s Arduino %5 @910 Arduino LU
&4 Python Taun
1. milf?iamiaiwdw Arduino gz Python

e Arduino zdeusafuasufinmesinunesn USB (3enasn Serial Bu 9) wavanunsaldnedn

iflumsdetoyaluss Python wiesudieyaan Python

o Python l4luga pySerial Tunsiieusdewazdeansiu Arduino K1uneasn Serial
fiaegnalsa

1. lsAnanuLledaunss (Myasthenia Gravis)
o dUrenidyminduiieseuusiegnssunsuaglianunsaindoulmueursevilan wids

anunsaldnisindeulmivesdsvevseaynlunisauasdaussla

2. lsAvinaniaanauas (Stroke)
o JUNlieIN1IduNgNYYIeduNINANLIAYADALTOAANEY B9019ENTANFNNITAIUALLYL

w3091 Widsanunsamunun1sindeulivesdsuevseaynla

3. IsAaua9ins (Cerebral Palsy)
o dUreniidymnismuaunasilenaznisndeuln duihlildamnsalduvuvsoulunis

waeulmls wianunsaldfswenzaayntunisnivauiawys

4. Tsananuidardau (Muscular Dystrophy)
o dUreiindnanllogeuneviseidenaninlumuiia Fwhlildaansalduurzonlunis

waeulmla usienaaunsamuaunsinfeulmvesfsyeviseaynta

5. Tsmdun1n (Paralysis)
o ffornssumannnisuiniuitladumds vilildanansalduvuvsouls uidemnse

muAuNsadaulmvesfsuersoaynlunsAIUANTIALYS

6. lsaduseenaeaniau (Spinal Cord Injury)
o FUheninsuinduiilvdunds iliifanisgadensndeulmveswaun widiasald

nsmdeulvessuersoaynla
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szuvauwssaaderiianmnsamunumsiadeulmmeonisindeulmvesayn Taefinslimaluladnig
nsriulumiiuaznisusstananimifieruaumalndeuiivesaurinufiemnaidesnis fil

1. Jas/gunsal

Tan/guUnsnl 371
Arduino UNO 160
Servo motor 55
Breadboard 25
Jumper Wires 25
Arduino IDE Free
Thonny Free

1. NIDBNUUULASAILITZUY
o M3sWsulusunsaly Arduino IDE
o WeulUsunsulu Arduino IDE Lilemununisviieuves uawmas Inglddayanai
19$uanTusunsy Python un1s3eanswuu serial communication

'
[ a A

o fmusfiameninadoulvvosmewmed (Aunth, noemdy, Berdhe, Henwn) A

fda7isuan serial port
o MIRANTUSUNTY Python d1113Un13ns2aduaLN

o 14 OpenCV dmsunsuszuiananinainnaesuaznsaduluntgly

o 14 dlib uaz shape predictor @ Sun13ns3a3URARieY vrlunt Wy N5
AUNLIURIYN

o mIAmnashuviwesaynlunseufitmuslunin (nseuuy, an, $18, ¥20) Ll
AuALTiAmINsiAdeuTive fiaues

o dedlsuainnismsraduluss Arduino s serial communication iilely

119LD5LAADUNAUNANIINADING
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159974 1304 Smart Tilt Wheelchair Afmuniedaelviglifsinnuunmsedunisindeulmaninsn
munuiausslalaonislénsiedoulmvssayn ansnsoutmantsddual gl

1. MsnegeuANNiuglun1InTITuaYn
o 514 OpencV ua dlib lunsmsavdusiunisvesaynlinadnsiumela Inglsunsy
anusasyysurtsresaynlunsoudivaen (Aumih, nesvds, Aeadne, deawn) Hegs
gnAeg
o nsnaaeuluaninnasiiunnsiiadiy 1wy wasdesnseuasdn nuirluaninuasnfszuy

anunsansaduagnlawiugIndy 90% urluanmuatosazanmnuuiudnasdniiey

o Tunsdliigldfinisudulumi msnsredudumisaynanunsavhaulsedasnsuaziina
wilug

2. MIUTBINUTEaNENINNIAIVANNBLNDS

o syuuansadsAdaluss Arduino H1u serial communication fag9gndos Tnads
910 Python gnasluds Arduino FsanunsamuRunsiAdouiivemoinesmuicmisdidenis
(Wunth, noevids, \Fendne, iHew)

o lesvuunsianuiumisaynlunseuiidvun msmurumainesvhauldnumdsiden 1wy
mstiunthuaznisassndwihnuldedissuiu Tnsanansausuanusivesmeimeslany
ABINTT
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1A5997U "Smart Tilt Wheelchair" lasuniswaniiegagliy ndanuunnsedlunisiadaulg

a1unsamuAuIanys akun1sndeulnivesayn lngldinalulad OpencCV wag dlib d%sunis
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pTIRTususayn wag Arduinodwsumsauaunisindeuiivesiauss Tnsagunansiaelésal:
1. N13ATRVUAUMUGERLN
o szuuisiaunld OpenCV uaz dlib dwsunisnsradvluniuazaynldegiai
Uszdnsanluaninuaaund Ineaiunsassydwnisaynlaudugniia 90% Tuanin
ueteund
2. NSATUANNDLADS
o STUUABNIAMUANNSIAABuAveIausldnumdsildfuannsnsanduaynlu
NI9UMNY 9 (LAUNULN, 008UAY, A 81978, 18 89277) Tnen13dariid Wy serial
communication 911 Python Ug3 ArduinoLﬁamUﬂmuaLma%
o MsmuAufianerauldd lidesdunadedie 11 oosvi Hunds uazugn

dieaynlildeglunseunisviau
v o w
FainnvadlaTeanu

1. NMIAUANNIUABNTIADS
1.1 szuulagtudesnmishidldmuaunisindeulmivesiaussiunsuiamesnieusianiy
ndasuag Serial Communication dso13lyagaIndmnsurldusauiienaliduasiunisls

ADLNILMDS I D AT DeRRU MBS lAnaDRLIaN

1.2 nsfianiaeuiineslun1sauauibissuulyaiuisaldaulaluaniunisal i lud

ABUNNBSUTEN SV aUraNllades
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2. 520U W ululassuid dadu lumanaasu 9anureaulnduiesnisnaasslely
ANTNLINADUNINNABALDIANTDINNALUNITYINNUDTIIUANNLINROUTVAINVAY WU N1sNaaauly

funuaursensindoulmvesldnging
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