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Aaball gy Bl Al
slaly
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g laall e ailany Jaball Aaie oSay Jlga okl «Wi-Fi ; ESP Board Dbl e dng s
&l el s Gl
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Tools: — &9y 2.2

g diall Al pe analiiy Lay ccullanDlly bl pand dac s lsal e Luhall s28 Ciadicl
cmpadly dalall Clalaay) (555 JULY) e Gaeddiea) s Lo 55l ¢ il Aulal
Al ol s Al laadldly e e pwlad IS8 slae ) &L sa) el

el gl 486l Akl bl

tdaiioeal) ol
:Interviews DLk 1.2.2
POfanadia (g ae dadaie 4ad llae glya)

Loagmad) Lyall ASLeall byl Abre 8" Aaly Laes @

Aalall clalasyl g3 JulY) daliy cuys i Laesndll The Sky cilale @
sl calads

Aalall GlaliaV) ged e JLhY) e Gslery (padins (e @

ce ) cadll o e Al dajd ey Aadlia cangill (e ilay JELY eal cLlgl @

Al dabe @5 Glasandy jsa dsag ) ALLYL Loy Gllaadll) Jas 5 @

:Field Observation )il 3>l 2.2.2

CrpsSaa) (p3Syall b JRlY) (e ae g KA Ayl JY) 2 dsaill Hlad) 5 @

el AS) Catlla gl (ommy (a3 calasia) ol el @loladly JLad) 250, e 3l @
(biad) Slabea cae lusal) adall U

L @bSs IS g asaill gty milll (3868 g (Al Ba JLasY) el @
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:Surveys «tlauy) 3.2.2

& omaly saY) Ul ol & iy Google Forms z il aladiuly oy il asewsl o
LKA Aahall 8 lghneu oy 1) ALK Caldagll aal apaatl @lldg ¢ 3a)ys dieang The SKy €5
LA (s A Aidag IS Juiai (giead] Aol cacsl) (2-2-3) SN mingss LAafikal

90 Survey Results: Most Important Smart Features in the Intelligent Bike

gof 78%

CIF
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g™ gy e oy gy
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pess® E
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Se\haa‘la“c'\ G?Sﬁa-"

Al (3 dghlaall S CasUsoll Jg> cyaytadly 599l slgl Oluctun] Sl 1(3-2) Sl
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:Sample — 4wl 3.2

Sl 448 38y Jid olaca Cangs «(Purposeful Sampling) doaee disyhs duhll due HLad)
Al Gl Jamll & Glgra (e Ggila (pdll AalAd) clalial) (663 (e

Jadig laball oSy 288 i e dunes a5 (pal)l) dide (' Y Lunes (e i @
L Laiadia zalys Lie e giie Ay el

aldl) cilalma¥) i JalSiall Jualill The SKY™ Sy pan Lalall eV (e 22 @

JUL 2S5ally dSslall laadlal) dinadiy LS Aa bl SLadY dolee s 35 23 Cus

+Auyaal) L
sdnall Calod

-

Aaldl) GlaliaVl (660 4 pe Jalaill B Gracadiall oyl 02 20 @

iy A<l Jajh cangill ¢(ygly Aapdlie reVla Jads JakY) (e desiie a5 e @
LEDlanll Chnaag ddajiall diacdl ((ADHD) ol

Aalall ddlad Joa dealy B35 adil CBLley cillaadle & sSLE cpdll (JULY) sel U5l @
Apadilly dolasll Al (4

il ) Adla) cigleal) dypanl) ol (lagaady jsea) diipe Dot DA (e GISLall 355 2
Gaa (e alell 3aaill agia 3L Lpdsi (Sarg ¢ kil e 1s3yal cpdll aadl Lalal) Jay)
sl

-
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:Statistical Methods Used — dxue)l d5lasdl clldl 4.2

Ly (3 ebil (Alas) Jilas el o5 ¢(3-2) JSall 8 Bl el QL) il egun S
22 Caagh ALlSial Al 8 ds kel LSH) Al e (Cpaalls ysaY! ellsl) ddagiaall 454
s i) 2l Jolall 8500 aedy Las ¢ppadiinnad) Glgagis e)¥) (ol (520 a3 ) Ol
deaidl praal b aiall meid) Adlaas (o e

Ciai¥ly sl ¢ olaad) o siall) dslasy) hdsal e desane ladinl &5 ¢laadl 120
Cilydall 238 maiagi winw - lglen o))V Cid (309 ASA Aadai) Jo (Gae uas Al ((loadl)
obial (2-2) Jgaad) & daaiily

3 A4S delaiVl (e ddugiusd) a1 Lp) Sube Oludnl gSl5 (0 Lalsuiunell &5LaxYl Ol dgall 1(2-2) Jadxl

A Sl A1yl
Lahyll 3 ydsall Yo dasall Slasy) sl
Oe s ale oy Jand da gl 28 Aada¥) o ) 66% (Mean) Ll Lo sial
dagied) 251 U8
ol o385t 5l (Slaw ants e Cilias Aalal) Caal 65% (Median) L.l
DY) Ol (e dy Las

Dbl glalg cdaliaal) Aadaiy) anis & Ve Gl e 8.22 (Standard Deviation) (g)Lsall caljai¥)

B PR | Yty WV |
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Aabll b ds ikl LS Aala) olas cppaally H9a¥) ellsl cDlaadn aaisi (4-2) JSAN Jia

Box Plot: User Preference for Intelligent Bike Features

-

-== Mean = 66.0%
—-= Median = 65.0%

Smart Features

T
b ¢ m— — — — — E— et — E— O — —

55 60 65 70 75
Preference Percentage (%)

Al § ASW dolasD el CDLuads a)gs as g2 Box Plot :(4-2) Sl
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Practical Implementation — &ulaill 0uudll5.2

e Claglaall pan () ABLEYL ciasliall Jolally cilujill &)l Leblasy A8 aaas 3 o) sa
SRk it alla 13 g gyl (35S - laall el 90 (V1 S cagiblatial Jalass sadioad) Cilgal
cdragilly areaill dalany Dgpe cdlgall Hladly Jaladill e 1oy ueigh araiaill 5)50 Cilsghad & L) &

ccailly daall 2lguil

Integrated Intelligent Bike System
s e el Zasall (e

Smart Motion and @ By «JalSia S lany e
Control Subsystem CleSatiey @bl aladinly Leads
. il gl paen Goiad (lecal dibide
Self-Balancing Smart GPS bl b dsllad) 483

System N Tracking
Subsystem

el

Assistive Drive

‘{ Bystem / — ESP8266 \ dadl (Sl (5-2) JSal ayen
Obstacle Omd e Al A4S daill
Avoidance System il CPS el
: Module )
g alaiy (dSually gl ol
—-[ Python ] sl
— C++
VEX Robot comdll o Amandly Aug STy
Brain o Jio A€ Caillay aaml el
@333 séj\‘yd\ L‘QJLQJ 6843\ su)bﬂ\
h . ]
00 ﬁﬂu?&e&.lc‘ﬁceﬂ\
cJgenall Calgl) (aaka
Blynk App

dalyall S Auaiall FLISE Al pelags £(5-2) JSal
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Balance and Motion
System

Ultrasonic
"))) Sensor

fﬁf\\ IR Receiver

Qﬁ Motors
m V/5 Controller

\

Microcontroller

[Microcontrollerj

1—)[ ESP8266 }

©5 09 LSl & idlan g U3l Wli>g wilylis) 81,8 4uasy pladl ad om Jo b g2 :(6-2) Sl

o oli=g § bylgbly duass
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Smart Motion and - 0}lg3ly 45,5l (Soul) ddadll 4831 eVl — JoYI 5441 1.5.2
Control Subsystem:

"y
(Smart Balancing System) _<ul (sl oUas @
(Assistive Drive) sxcludl adall Jlai @
(Obstacle Avoidance) silsall (galsi Jlai @

dig S Sgal) Lol sal) Jashadill 13 Sae b Mg .38y IS jadie sl Bang S
Cuinl) ) eUadY) (aling daclial) A0S0l

oY) lshaal) alasials Lagie US ae dobeil) 5 ¢ plalSia (i ) S daiall 20655 apsds &3 ¢l
i)

(e O3S0 IS plige gy ol il (cwdid pranal 20 o ¢ aall uinlly Sl dlsjan ead) (8
S Al (K g g8 apanall 138 (e Cangll L Apadil) dalall (S e S Uil cilsSe
Usgusg 3Ly (Il lacal iall Lgiaeaa gy dalasl) Lol slelye e £S5 dalyy ) Ayl Jagas

LSl

. -

(Sl i (Sl paal 2 G caranal) 138 asladss sSlaal Tinkercad zaliy alasiul
Ui lee jpemt gy clis€all HLial et e aele e cduagill slals ccileSatiall ccilalual
il sl

L tdall) e daial) araill Jgeal
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https://www.tinkercad.com/things/1BNQdhlo4NI-copy-of-bike/edit?sharecode=JaJeAFLMdQ-QeW0XHbjtjUIudHn8Z9DX-y9RtcdAJDQ

SnapGrid 10mm -

ASUI Ak Sdit) Aol Aaiell Luazally LU dzhal) (odig)) prasall gy 1(7-2) JSadl

1l Sallg Agall juaas 2.1.5.2

A AdalY) prens aSaill ginay & A dawlaY) dallaall 5255 :VEX V5 Brain e

Slo el (o Gan dabiall Lujanl KLU Saill 5aa :VEX VS Controller e

A9 Jagediy 2o buaal) adall il 453 @lSjas 12 X VEX VS Smart Motors (11W) e
Aa)yall

cSldall (ald ot 8 ardiiel) diluall Lulus :VEX Ultrasonic Distance Sensor e

VEX IR Sensor e
(@hos) ealal) ol Jelil) ac ol 48LLY @)L Jiis :Radio Receiver 5 o
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Ban gy i gSall aaas Jragil 483 <DLl :VEX Smart Wires and Connectors
A3 )al) dallaal

S5l 4Kl @ilgaly i 15l :VEX Metal Mounting Plates & Screws

Aaball e clisSall

pllaill bl il saley AL 4,Uay :VEX V5 Rechargeable Battery Pack
Laslall

a3l g laall ) caepll 35811 2851 :USB Cable [ VEX Wireless Dongle

1y dus Al Cagylall e i Sl dlal cUae :Protective Housing & Brackets
g A O

F
!
o O g

3: L
o ——

03lglg 4S5y ( Soxtdl pllas) Al U oSl Sl by (8-2 ) S|
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:;_L'\..\Sb L_\:\S‘)ﬂ\ 3.1-5.2

Drsoday el IS Lty ASalSaally dg ASIY) ohaS dabadl) CBlagill 2 5 clajall 028 b
Lo aldan <0 Ll o)) llaiall e caneliy Loy dalall (S e

Sl lghas

:(VEX Smart Motors) cilSaall cuits o
asialV] (e Aidea ailed aladiul Lalal cdlaall e p€adl cudi 3 0
Aahall (K 20 Lavad gl g gl 23 (Aluminum Sheets)
S Aaaia Cilath sha) da diidee 2l aladiuls dahall e agnaY) cudin 5 0
RRIAY
:VEX Brain o &l€adll Juagi @
VEX' dslladl 83ng (10 15 PORT 55 PORT odiiall 4 GlSiad) duagi 3 ©
.V5 Brain
:Ultrasonic Sensor diluwll s Juagi @
Lilsall (i el e £ ) e dalall etk b peleall cuin 5 O
.10 PORT il adayy 5 ©
:IR Receiver 4.8l oSxal) sasg S5 @
.1 PORT el aluagi &g LDl alltiod Jgow adse & lgdii 5 O
Hlginalip djlal) Juagi @
Y aa Ayl JSugll Jaa iy VEX Brain J) sasg &ldadl Juag & 0

WY R
la il o LeSilin Caaal (Zip ties) Aawdly Jalg)y alasiuly iy DY) adasi 5 0
Al

Mia abvagi Ju da)all e (Solar Panel) paa dowed &8s ol cudi 25 celly ) ddlayl
Llad) i Sl Glaca ) Joaaal) 138 Cargs L aldiiag b A8l jaae juigil 4jlaall ol
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Aagida) i) 8 ddgise AT alail) dang Lae ¢l JLyeS Jras Jigiaxe Jla s

il

o

: DA e (Sustainability) Al dalxisy) fgalia g9 pall o5l dwedd) AUl aladiu) Say WS

Al Ul jaleae e slac) L @

AUl 5ol et @

.(Eco—Friendly Use) daull sarally (el alaaial) acy @
Apdl ) e A LS Jolall i @

Laale &9 FSIYI bisSally Aodadl s dns SN drhtl) adll SR abogs 8500 (9-2) S5l
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:(Programming) is.yll 4.1.5.2

pSailly ddasijall 4.3 Aalsl) daayd VEXcOde V5 Python sy slasial & cdlsyall o2a 8
2l clghadll dagyl) Crianat L O)lsilly Ayl A

el e cligSall Canpas Yl

SVEXcode V zaliy aladiul Python 2l sas g9 de z8 5 @
Port 55 Port dldl o cl$ndl oy PIA (1 (DriveTrain) salall sasg canyai 5 @
15.
3abel) jailad M3 1 @
Wheel Size: 4 inches Dia o
Track Width:295 mm o
Wheel Base:40mm o
Gear Ratio: 1:1 o
Port 10. = (Distance Sensor) diluall (ulus Caayad 23 @
tCua goull Sl (Controller) oSaal) sasg Canyai 3 @
AL ASAIL S Up ) o
(A Al & Down ) o
.(Tank Move) flug Gu ojlysall Laall Right 5 Left )30 o
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Devices

=B= Drivetrain -4%“ q&m

Drivetrain Settings

Wheel Size
4 inches (Dia.) ~ '
Track Width '

420 mm

Wheelbase
800 mm -

Gear Ratio
T _ 1

Input Output

Gear Cartridge

® 36:1 100 rpm ® 181 200 rpm ® 61 600 rpm

5VEXcode V Uy 3 DriveTrain slie| (10-2) Sl

:Python 5l sl oS0 40S 1Ll

ey G Cua (Python alasnaly Jall aepl) 680 0S5 el o<l JS Cupat daa

A o g yalgl e 2l ASall i S5 @
LGilsal) (solial diluudl) Lulen Junis @
QIS)MX\ & PSA:J\ Bang AN ‘L‘T’J [
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Code Viewer a >

g 3 myVariable = @
2
3 =l def when_startedl():
e global myVariable
5 = while True:
6 = if distance_1@8.object_distance(MM) > 500:
T drivetrain.drive(FORWARD)
8 = else:
9 drivetrain.stop()
10 wait(1l, SECONDS
11 drivetrain.drive for(REVERSE, 1000, )
12 wait(5, MSEC)
13
14 [ def onevent_controller_lbuttonUp_pressed _@():
15 global myVariable
16 drivetrain.set_drive_velocity(18@, PERCENT)
17 drivetrain.drive(FORWARD)
18
19 = def onevent_controller_lbuttonUp_released _@():
20 global myVariable
21 drivetrain.set_drive velocity(10@8, PERCENT)
22 drivetrain.drive (REVERSE)
23
24 [ def onevent_controller_lbuttonDown_pressed _@():
25 global myVariable
26 drivetrain.stop()
27
28 |-l def onevent_controller_lbuttonDown_ released @():
29 global myVariable
30 drivetrain.stop()
31
32 # system event handlers
33 controller_1l.buttonUp.pressed(onevent_controller_lbuttonUp_pt
34 controller_1l.buttonUp.released(onevent_controller_lbuttonUp_ 1
35 contrcller_l.buttonDown.pressed{onevent_ccntroller_lbuttonQE!
36 controller_1.buttonDown.released(onevent_controller_lbuttonDc
37 # add 15ms delay to make sure events are registered correctly
38 wait(15, MSEC)
39
40 when_startedl()
a1 |

gillg ASymdl dalaily @Sill Python dads pdscicuell (zeandl 39801 (11-2) US|
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Smart GPS Tracking - <o)l plasuiul $I a8 gall a5 plas — 31 3&d1 2.5.2

Subsystem:

SLOU i iy alasialy Aalyl aige gl S5 alan okt o5 cALalSiall deaial (pe (301 120
(gaal) gl 8 Aa)all A e cpiaall ol eaY) ellsl S ) alatl) 138 Cangs .GPS i
Laie o e s Gul DA Ge 2 Go Kl (Aepudly lilanyl) adsall by Juiiulg
.Blynk loT

lened 5 ¢ (58 (gl ISl Lgae sy s 1) (ESP8266 aSaill sang aladiuds plaill 138 i o5
++C. daly Jlaill d54y iy «GPS Module NEO-6M  _allall adsall aoat (ules pa

:\:1)}:43\ §)\.ﬂ\ e:\M:‘l 1.2.5.2

g5 (e GPS Lulung 8266ESP saa5 (0 pend Al 5lall (g)laill laladall auy o3 cdlsyall 030 A
.NEO-6M

WIFT 458 oty Jsanall Citlgd) Gadss ) dahall dhjaall adsall Jll 58 apanaill (e Cargl
AN EDlagill syl Fritzing mealiyn Lilaiay) e ¢ Laad dahll 20 ey L

U2 NoceMCU

2 [ uss B
s E Ve vin (5V) -2
o2|GND GND |22
—2 [Tx (GPIO1) RST|28
—4 lpx (GPIO3) EN |22
—5 |p8 (GP1O15) ay3 |26
S p7 (GP1O13) GND =23~
e - g =
e el
; Eibii- SNo 3 - Q-D- (GP1O14) sDo o
2 GND RXOY ] ot s s I
TR 10 13y3 so1|2L
211l pa (GPIO2) SD2 (GPIO9) |29
12 D3 (GPIOO) SD3 (GPIO10) 22
o133 (p2 (GP104) RSV[-A8
oidip1 (GPIOS) RSV |-AZ
43 lpo (GP10186) Aol-de.
_ NodeMCU AMICA V1 g

GPS Module. 9 8266ESP alauil &g ASIYI 8101 owenas (12-2) S
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iarieaall g SY) b€l 2.2.5.2
AUl 134 el Al ligSall lad) 5

el pllas QU1 3l dadsiuadl 459 ASIYI bgSell (3-2) gkl

At Al AN K]
WiFi ac 5 daalal aSa0 50 ESP8266 (NodeMCU V1.0) 1
(LAT/LONG i) ad sl il Jlskicd GPS Module NEO-6M 2
Aalhally Uail) 4 Sl o 5l V7 dla 3
lpary lisSl Juass Jumper <DL 4
Gailly Bl Juag Breadboard _)lxs 5
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g S 8yl Juags 3.2.5.2
F AU sasgll Juags

.(3ESP8266 (GPIO i RX _J GPS 5355 8 TX Jrasi @

(B e bagite 4S5 ) (1IESP8266 (GPIO 8 TX ) GPS i RX Juasi @
.ESP ,43.3V I GPS (. VCC o

GND. _IiGND e

calgh 7 cald ol il ol plasiul ESP 435 5 @

I8N 3. 40c
PAe2sdiw - |0 (1l
wr.1ab/pe |0

.GPS Moduley 8266ESP (x ad! 3)l> Juo g5 (13-2) Jseadl
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1l ae Arduino IDE &y ea ++C 4al aladnu

TinyGPS++ e
SoftwareSerial e
BlynkSimpleEsp8266.h e

1Al algall 26SI) g2

.GPS (e cldlaay) clbily se) @ @
WiFI i<uin JlaN) @
sl e Blynk gadan ) cabild) ) @

Ling) Jaayl) Jatm (Sas diiast 5 2680 Jgumagll cgalall 3 SLalS a5l 210 i

O o
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1 » bagin(115200);
)i
ot ey GPSBaud
" gin{auth, ssid, pa
ver . setlnterval(S@deL, checkGPs);
L}
{
2 g r 19)
s r il check wiring."))
"GPS ERAOR");
&g
49
@ |
1 | while (mygps,aveilable e
s ( o (n )
5 )

sketch_aug25a.ino

62  void displayInfo()
63 {
64
65
66 = gps.s
67
68
69 i
70 H
71
72 nt(“SATS: *);
73 1n{sats);
74 "LATITUDE: )i
75 latitude, 6);
76 ("LONGITUDE: ");
77 (longitude, 8);
78 ("SPEED: “};
79 elocity);
80 1n("kmph");
81 ("DIRECTION: ");
82 1n(bearing);
83
84 Blynk.virtualW ring(latitude, 6));
85 B uall longitude, 6));
86 B (v3, sats);
87 B te(vd, velocity);
88 B ite(V5, bearing);
89 (move_index, latitude, longitude, "GPS_Location");
%8 }
a3 Garial arintlnf):
Output = &

Ln23,Col 90 Arduino Nano ESP32onCOM4 (213 B

Arduino IDE geUy (e ++C &by (zrapd! 5551 o (14-2) Sl

:Blynk guky aUaill ayy 5.2.5.2

(Ul) aads prdiis Cilgaly aanal (peddiivall c_\.u aladiu) Algug 4y daia Blynk (gauday aa
Labail e asladind oSa diwe Gosap 5pd ) dalad) s gl Algeadl Citlggll calaulal
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8266ESP i (hardware) duald) 53¢aY) ae il ggans daasaall cilgalsll Las) ac 215 (i0S 5 Android

. e s Arduino

i) Jola gty pracss Laa cdbadl agully clpdisall (Jadlall « J5Y) e als sl Blynk sy
e g pSailly Wgadhag (Jady pope S cldY)

ac g el ol Alganall Canlsgll il Ao U aadiess cilgals oLii] (padiinl] BIyNK (gads i
Ll ukaill ey Alsgen 8266ESP Jie (MCUS) syiadll aSaill cilang ae clgalsll o3a Lay)
(10T) L) cum) aojlisal Qe Hlua el 10S 5 Android

:Blynk o AUaill L) sl

:Blynk iaie o Glea ol .1
GPS Tracker. ..l 1 Template oLy Joaall dsss ©
Ol ¢ giall caraaill javadi O
thally oSanll da gl duass L2
ESP8266. :4uss<Y) daslll gg3 sl ©
Wi-Fi. :Jlai¥l g5 aaa3 ©
GPS L80. 52555 8206ESP dayl alasinly cuduaills aiipe aas jles ¢li) ©
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Create New Template

duauass 9 TEMPLATE sLidl das,b 9 BLYNK 4g>9 one (15-2) JSadl

:(UD) Gl dgals dlae] .3
:(5V I OV () Virtual Pins .laasul 6 Data Streams cLa) o
V1: Latitude m
VV2: Longitude m
V3: Satellites
V4: Speed
(sla3¥)) V5: Bearing
(adsall Aas)3) VO: Map
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:Virtual Pin JS (6.4
.(String / Integer) Jsaiall g4i (auads o
cllad) gl Gy gadaill 8 (iajall arads ©
Aaall e Hdball adsdl pajad OVirtual Pin V- dddayja dlae) 0

GPS TRACKER - (=
Datastreams
Q
! weger ke
Longtiude \'r} Integer false [ 1 Carmany Uarang [
Satell 3 . ey
- = T
Direx
a
& Doubs
. ] O]
o 4
Go gl
< @) )

2Bsall 25 Olelyds Lghayyg Widgets 9 Data Streams plusciw! (aw (16-2) JSal!
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136l ae Ggadaill Jasyl jucasnl) L5
uball galall Auth Token & ©
:Arduino IDE Ziy 3 BLYNK ( Zalall eyl o€l cudis ©
BlynkSimpleEsp8266.h =

:Virtual Pins JL cil i) ayys ++C daly 2S00 42US .6
.(SSID, Password) auil) Glaglan et O
GPS 1l 8259 (e Begjall il ae Virtual Pins 1) Ly o
Ndaad ubdll ) bl Ol o
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Practical / Applied - lue gy Z8ludl i Juadll
:Part / Results

:Presentation of Results - z5tidl o 1.3

dilean ) Cullu) Alasialy sl Hlaill s DA (e el deagil] &5 ) @301 page &
ledayg cyritiaal) by DA (e A8y Slehall (g8 23 g . (aleal) Juadll A daiagal) dunjaill
.5VEXcode V zaliyg Blynk diaic (fie dame ) dakailL,

A dalas ) 4il=yl «GPS Module J1 aladiuls sl adgall dulad cile) B i) caled
il agy 213 & VEX @it e i) de g slan g diluall e 13kl 4l
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Future Research
Directions

Expanding the smart bike system to include features for
additional heaith monitoring and educational purposes

Audio Alerts

for the

Visually Impaired
Providing auditory

signals through hedphones
for navigation and
obstacle detection

Visual Alerts
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Using LED lights

or visual cues t

o notify about cuag!
oens in soutes

or hazards

Integration
with Al
Utilizing machine
learning to enhance

usage patterns
and adapte learning

Expanded
Tracking

Improving the
geographic tracking
system for wider coverage
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Voice
= Guidance
s Delivering

real-time-voice
updates on
location.
direction, and
speed

Vital Signs
Monitoring

Measuring
health indicators
such as heart
rate and body
temperature

Educational or
Therapeutic

Platforms

Linking the system

to educational tools, and
therapy-based resources

Inclusive Ul

Design
Designing a more
= user-friendly and

accessible interface
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EITURC V() W ENW]
Arduino Code (ESP + GPS +Connecting with Blynk) using C++ language:

#include <TinyGPS++.h>

#include <SoftwareSerial.h>
#define BLYNK PRINT Serial
#include <ESP8266WiFi.h>
#include <BlynkSimpleEsp8266.h>

static const int RXPin = 4, TXPin = 5; // GPIO 4=D2 (conneect Tx of GPS)
and GPIO 5=D1 (Connect Rx of GPS
static const uint32_t GPSBaud = 9600; //if Baud rate 9600 didn't work in

your case then use 4800

TinyGPSPlus gps; // The TinyGPS++ object
WidgetMap myMap(V0); // VO for virtual pin of Map Widget

SoftwareSerial mygps (RXPin, TXPin); // The serial connection to the GPS

device

BlynkTimer timer;

float latitude; //Storing the Latitude

float longitude; //Storing the Longitude

float velocity; //Variable to store the velocity

float sats; //Variable to store no. of satellites response
String bearing; //Variable to store orientation or direction of GPS
char auth[] = "xOmkZw9wZ__GLRa-twFMB9kxiOrczimf"; //Blynk
Authentication Token

char ssid[] = "Abo Eldahab 5G"; // WiFi SSID

char pass[] = "43211234"; // WiFi Password

//unsigned int move_ index; // moving index, to be used later
unsigned int move index = 1; // fixed location for now
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void setup()
{

Serial .begin (115200) ;

Serial.println() ;

mygps .begin (GPSBaud) ;

Blynk .begin (auth, ssid, pass);

timer.setInterval (5000L, checkGPS); // every 5s check if GPS is
connected, only really needs to be done once

}

void checkGPS ()
{
if (gps.charsProcessed() < 10)
{
Serial.println(F("No GPS detected: check wiring."))
Blynk.virtualWrite (V3, "GPS ERROR"); // Value Display widget on V3
if GPS not detected
}

void loop()

{
while (mygps.available() > 0)
{

// sketch displays information every time a new sentence is correctly

encoded.
if (gps.encode (mygps.read()))
displayInfo();
}
Blynk.run() ;

timer.run();

void displayInfo ()

{
if (gps.location.isValid() )

{
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sats = gps.satellites.value(); //get number of satellites

latitude = (gps.location.lat()):; //Storing the Lat. and Lon.

longitude = (gps.location.lng());

velocity = gps.speed.kmph() ; //get velocity

bearing = TinyGPSPlus: :cardinal (gps.course.value()); // get the
direction

Serial.print("SATS: ");

Serial.println(sats); // float to x decimal places

Serial.print ("LATITUDE: ");

Serial .println(latitude, 6); // float to x decimal places
Serial.print ("LONGITUDE: ") ;

Serial.println(longitude, 6);

Serial.print ("SPEED: ") ;

Serial.print(velocity) ;

Serial.println ("kmph") ;

Serial.print ("DIRECTION: ") ;

Serial.println (bearing) ;

Blynk.virtualWrite (V1, String(latitude, 6));
Blynk.virtualWrite (V2, String(longitude, 6));
Blynk.virtualWrite (V3, sats);

Blynk.virtualWrite (V4, velocity) ;

Blynk.virtualWrite (V5, bearing);

myMap.location (move index, latitude, longitude, "GPS_Location");

}

Serial.println();
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VEX Code using Python programming language:

#region VEXcode Generated Robot Configuration
from import *

import urandom

# Brain should be defined by default

brain=Brain()

# Robot configuration code

left_drive_smart = Motor(Ports.PORTS, GearSetting.RATIO_18_1, False)
right_drive_smart = Motor(Ports.PORT15, GearSetting.RATIO_18_1, True)
drivetrain = DriveTrain(left_drive_smart, right_drive_smart, 319.19, 295, 40,
distance_10 = Distance(Ports.PORT10)

controller_1 = Controller(PRIMARY)

# wait for rotation sensor to fully initialize

wait(30, )

# Make random actually random
def initializeRandomSeed():

wait(100, )

random = brain.battery.voltage(MV) + brain.battery.current(
brain.timer.system_high_res()

urandom.seed(int(random))

# Set random seed

initializeRandomSeed()
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def play_vexcode_sound(sound_name):
# Helper to make playing sounds from the V5 in VEXcode easier and
# keeps the code cleaner by making it clear what is happening.
print('VEXPlaySound:" + sound_name)

wait(5, )

# add a small delay to make sure we don't print in the middle of the REPL header
wait(200, )
# clear the console to make sure we don't have the REPL in the console

print("033[2J")

# define variables used for controlling motors based on controller inputs
drivetrain_|_needs_to_be_stopped_controller_1 = False

drivetrain_r_needs_to_be_stopped_controller_1 = False

# define a task that will handle monitoring inputs from controller_1
def rc_auto_loop_function_controller_1():

global drivetrain_|_needs_to_be_stopped_controller_1, drivetrain_r_needs_to_be_stopped_controller_1,
remote_control_code_enabled

# process the controller input every 20 milliseconds

# update the motors based on the input values

while True:

if remote_control_code_enabled:

# calculate the drivetrain motor velocities from the controller joystick axies

# left = axis3 + axisl

# right = axis3 — axis1

drivetrain_left_side_speed = controller_l.axiss.position() + controller_l.axisl.position()

drivetrain_right_side_speed = controller_1.axis3.position() — controller_].axis1.position()
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# check if the value is inside of the deadband range
if drivetrain_left_side_speed < 5 and drivetrain_left_side_speed > -5:
# check if the left motor has already been stopped
if drivetrain_|_needs_to_be_stopped_controller_1:
# stop the left drive motor
left_drive_smart.stop()
# tell the code that the left motor has been stopped
drivetrain_|_needs_to_be_stopped_controller_1 = False
else:
# reset the toggle so that the deadband code knows to stop the left motor next
# time the input is in the deadband range
drivetrain_Il_needs_to_be_stopped_controller_1 = True
# check if the value is inside of the deadband range
if drivetrain_right_side_speed < 5 and drivetrain_right_side_speed > -5:
# check if the right motor has already been stopped
if drivetrain_r_needs_to_be_stopped_controller_1:
# stop the right drive motor
right_drive_smart.stop()
# tell the code that the right motor has been stopped
drivetrain_r_needs_to_be_stopped_controller_]1 = False
else:
# reset the toggle so that the deadband code knows to stop the right motor next
# time the input is in the deadband range

drivetrain_r_needs_to_be_stopped_controller_1 = True

# only tell the left drive motor to spin if the values are not in the deadband range

if drivetrain_l_needs_to_be_stopped_controller_1:
left_drive_smart.set_velocity(drivetrain_left_side_speed, )
left_drive_smart.spin( )

# only tell the right drive motor to spin if the values are not in the deadband range

if drivetrain_r_needs_to_be_stopped_controller_1:

right_drive_smart.set_velocity(drivetrain_right_side_speed, )
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right_drive_smart.spin( )
# wait before repeating the process

wait(20, )

# define variable for remote controller enable/disable

remote_control_code_enabled = True

rc_auto_loop_thread_controller_1 = Thread(rc_auto_loop_function_controller_1)

#endregion VEXcode Generated Robot Configuration

myVariable = 0

def when_started1():
global myVariable
while True:
if distance_10.object_distance(MM) > 500:
drivetrain.drive( )
else:

drivetrain.stop()

wait(1, )
drivetrain.drive_for( » 1000, MM)
wait(5, )

def onevent_controller_lbuttonUp_pressed_0():
global myVariable
drivetrain.set_drive_velocity(100, )

drivetrain.drive( )

def onevent_controller_lbuttonUp_released_0():

global myVariable

drivetrain.set_drive_velocity(100, )
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drivetrain.drive( )

def onevent_controller_lbuttonDown_pressed_(():
global myVariable

drivetrain.stop()

def onevent_controller_lbuttonDown_released_(():
global myVariable

drivetrain.stop()

# system event handlers
controller_]1.buttonUp.pressed(onevent_controller_1buttonUp_pressed_0)
controller_l.buttonUp.reIeased(onevent_controller_l buttonUp_reIeased_O)
controller_]1.buttonDown.pressed(onevent_controller_lbuttonDown_pressed_0)
controller_].buttonDown.released(onevent_controller_1buttonDown_released_0)
# add 15ms delay to make sure events are registered correctly.

wait(15, )

when_started]()
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Blynk program showing the template interface and datastreams storing and

Widget creating:
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Date: 17/12/2024 Home of heroes

To: Alfaris International Schools
Engineer. Hiba Al Ekhlasi
Mrs. Shahed Alshaer

Alfaris Olympians Team

After careful consideration, we would like to inform you that we reviewed the project
files, the explanatory videos of the team and the attached documents. Thereforet we
are pleased to express our admiration for this exceptional level of scientific thinking
and the use of technology to serve humanity and preserve lives.

Al Faris International Schools visited us 5 times for 10 hours

Consequently, we are honored to offer the

Following:
1-Sponsorship for the project design

2-Support for the team during this process

General Director

info.skyclinic@gmail.com
+966 11 4840444

Riyadh 2121 - 12643
Pediatric Rehabilitation Clinic C.R.: 1010606030
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Date: 16/12/2024
Number:96

To: Al-Fares International Schools
To: Al-Fares Olympiad Team
Engineer: Hiba Al-lkhlasi

Specialist: Ms. Shahad Al-Shaer

Greetings.

Based on the field visit, the five conducted trials, and after thorough review, we are pleased to inform you that our
team has carefully examined the project files, the explanatory videos provided by your team, as well as the field

experience.

We are delighted to express our admiration for the exceptional level of scientific thinking and the use of technology

to serve the community, particularly in supporting individuals with disabilities and contributing to saving lives.
Accordingly, we are honored to collaborate with you by:
Providing specialized personnel from the “Darrajti” team to support individuals with disabilities

We wish you continued success and prosperity.

Director of Activities and Programs

Fahad Al-Wathlan

B © Darrajati <) info@darrajati.org.sa
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Abstract:

Many children with special needs face significant challenges in independently
riding traditional bicycles, due to issues such as poor balance, limited control,
impaired vision, or cognitive difficulties. The risks increase when they commute
alone to rehabilitation centers or schools, where incidents of getting lost or
disoriented may occur. These challenges call for intelligent technological solutions

that enhance safety and reduce potential hazards.

This study aims to design and develop a smart system that can be installed on a
traditional bicycle, transforming it into a customized smart bike for children with
disabilities. The system integrates advanced sensor units to maintain self-balance
and automatically detect and avoid obstacles without the need for manual

intervention, thereby reducing accident risks.

Additionally, the bike is equipped with a GPS tracking module that transmits real-
time geolocation data to parents or supervisors, ensuring precise monitoring of
the child’s movements—especially during commutes to and from educational or
rehabilitation institutions. The accompanying mobile application allows full remote

control of the bicycle, including speed adjustment, steering, and emergency

stopping if needed.

This project represents a synergy between smart hardware and custom software,
forming a secure and reliable system that empowers children and provides their
families with greater reassurance and independence. It also opens the door to

expanding the applications of smart mobility in the fields of education, healthcare,

and rehabilitation.
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