Vesnu Publications
)
\.J‘-L:rv(&rj_j,r’-/
Gy
- J‘L"J L‘J’:I{f 12

DOI: 10.22122/jrrs.v15i2.3494

(R332 p1031) 5591 W 93 g YU gitd (Slowd o g 3 g Sud b Culi 45 12 90wy (5 3w 3195 3L

"ouus alins Gl yo ' Cadia Alaas 07 s I8 plats 07 SIS Ligy

(L 4
@3l B s e (I3 S sl ol jen il 5 Bb1) O e bl Sl eslinud 328 5 (65 S 5SS oS 53 DLl 8y b o) el idoitia
S b bl 5 5o 45 S 4 S S i 8 (A 031 D Sl 1L L5 o St 0 53 (S5l 365kl 4Bl Sloy s ol 65
S sl b i

oA 4D edd Wy (SO 551 45 25b o Jote 55155 Olsie & Cub 253 (i s b I 0 6o 5 m caddllan ol 53 ila 595 9 S50
IS 15 o5l (536 053 STHST LOT Sl oslizel b dilgy jp)l8 & sl ok ol 45 295 Olo 3 (655 (210eS™s (imman S (0 b5 (S5 ST
2 ilge 035 551 sl po¥ 5 G WOT 68687 4 b ol okt (b 5 Sl sl o) s &0 33 5 35 50 ()11 dmn Sl g 5 baslite ST
™ Sl 53k 5105 5 g ezl L1 U K AN 5 53,8

12 3L 20 S8 I Sl (b oS Jo e el 05 53 3lslas il s ssliws o ST 4 0yl ed bl Gai s AL
Sl ol pon 4 S 0293 5en (550 S0 (b 5 ol il 4 35S Sen s 4 BOT Jll 5 5 93 4 ot (sla K SUNBI O
s s Ll Sl e (s 55l lags b anw 5 S Flame s FIUtter 550 o5 amiee 3 ,xe 45 ¢ uioman "\i‘f(“ib‘}:; ol sl Bl s

46 gz &S5 1 ralr 4305 g5 4355 45 Wil 0 S S e 53 S 4 fate Sl o 53 851 IS e s s S 1S T Ao
Seslizal b 355 &Ka s G, shie 4 Ok g 5 WESHL ¢ 3555 elol maw 13 K5 0 03 28 55k & 45 Coul a4 fate slaest 53 )
S 3 ealinl 350 3Ll > 8o

Sl 5 30 8h A Mg cdiad a5 2 93 (g5 lssst (e 519 wuls

Slowa Cundg Sy Bad b Coll 5293 s G5L0)lag5l oy ot pline (ihas s labe Sy IS by S5 el
A 1) 10 VN (sl ke 3 ingis (LR A1) (55T Mg g Ol
VWAARNG ol gl

VWAAINID i pdy g, VWAANN O sl s b

S ol 4 b el sy (Gamification) (gjlu)lscsil ggo90 9acn! 5

Pl dlox Sl ainej y2 53 (Syxe plgis gl sl g 398 03l Gl
(el aes 5 ol S5l ks Jas (Susd S0 g g
ool Byl Sbylib (ol gayls g s wlils 5 obylk
odkw s & )l dgg 38l 10 (05w il edltwl Ly > &S (glony)

Silolasil cal G151 oolisel > @l S &Sl ()l by 038
yoobas diuo wile (e3)lae 35 51 )5 5> Cute Slwlusl joy 4 oo Wlgi oo

400

N S sla)l el 4 jome 395 slajl @) sl 4l sl
oyl 4y g N9y 04 0 5yg sl (S Blod 1 D ek 4 g Mgy (gl
ol S5 39008 bl Liin 8 (93 (02 9 Blo Coren b low 4
sl @)lil g bley & bl ol by loj jee 4 Bad e sl
Sl o0 o, 4 b gls] gl Slygal s el g bl 4 S8
W ) g oj9 Bl Hley LB 4 cuws bl 5 cdl gals Sy

LD u;zl::m L;Lmd)lo.:_g

Ql)-il (Qu\f .‘_'}Lblf oKy ()lef 98y 0l ‘)S%Lf (e 05; ‘L;.»l.‘\.d:)lf dypﬁ]b—\

Oyl el ) Lsls ool ¢ 5ausalS’ 5 (552 00N ¢ Pguols cwdino 09,5 ylokusl =Y

Oyl el ¢ LilS oKy ¢ Sounals’ g 5y 04SN ¢ PguralS oawdige 09,5 ybbiwl { Sy (IS ok 1 J95umn o g3

Email: salmangoli@gmail.com

WAA 55 9 033 /Y 0)les VO Jlo / pieilgs pole j3 jimg}y

aF

http://jrrs.mui.ac.ir


http://dx.doi.org/10.22122/jrrs.v15i2.3494
http://orcid.org/0000-0002-4786-0572
http://orcid.org/0000-0001-5562-752X
http://orcid.org/0000-0001-8642-6245
http://orcid.org/0000-0001-7014-2424

OHSen 5 Sl Ly

A8 o Jas (Sopsll il 4]y oad adg (Sl (55l oS 05 Juate
bog Sl )5 & 2980 cual B 293 (o 59y (204eSd (pien
Gl Oliss g aylae les JpS 1y (ehgyml (63l gy ST gl
MF Gp bl dawg 4 b8 (Sl 5 Sl Adgl ©ygo 4 wn Sl 390
sk b |y bS5 535 gl |y bye 5055 55 Gl p3Y

ke Jloyl 3l &

sl

G325 ol Ay 0 85 Sl (SolSog 55 s 0l gy ol sy
olyon il & Jlail b S 4 Jats Colf 429 (Gl gl 53,
lmodlsy (T jg 4 0ai (b gyl g3k b b K 4 Jois
Ly Gl sk Laee 9 Wls 1) 43 293 (59 008 e sl jSus 4 by
oyl b plon 3550 cub i )l (] 3 45 48 o 3wl )8 (sl
LS S ]y 0g5 ol s g0 0y g sy wctliee
W g0 il colo g ik

Ao ol S5 &5 0 il (slagaiafls b onl cuslie llecus
e )3 )l o Jlail b £y jome 4 5955 Sl Sl 4 (oo
& Cul ©ygo cpl @ 9990 93 (nl N b 08 o)Ll SSeS gjluand
g yle SaS 4 )l g Wbz |) pgd sise g i gl g
Ui T ) Cand 4 S o Mg 1) L 3y90 5y cawlie bl
ol glasiajls 503 il s8I (35 Sy oy oalal jlaie 4y g >
bi 8 jshie & 5 4 2gd slaatd g9y ()L landS 3l oy g5k
a5 olisad 53k SIS <8

(OptoCounter) (syg oxjlouds jl (s > Copo (S0l jolaio &
39290 0L bbb b i gyl Ik ) adad pl 5l b eolizal
Semiconductor Components Industries, LLC, ) H22A1 ¢4 a5 ol
Cuolio Sl Hla5 5 a8 olesds Juo ylaie & (Phoenix, Arizona, USA
O SR Gyl g s d sdiled ol Byb G b Obl 0g adllae
O S5 Bl b () s &5 Sloj b asl o 508 yedle sauS'cdl s
Blo om> & By Lol cmd o YU (3955 odijled 0,5 L8 4Y g oyl
34 pY b omb oljled (29 09 @Y 9>l G g oS
3o a8 0y 5l 2 b g Cunl gy Y ad & b ashad ol &S col
03d b o] o o S enlplis b e Gl Sl by
Sledige ly ol Sl S b

Arduino Uno R3, Arduino.cc., Interaction ) Arduino Uno >, ;|
HC-05 wgisl Jg5le o (Design Institute Ivrea (IDII) in Ivrea, Italy
S HeSde Dy b odliiwl olyen el @ esly Jluyl 5 Copie Cax
295 5 909 om VF g wile ATMegad28 4l 5 )8y S
ol —oe GamYale (295 Olsie 4 Mg ol b 5 &S] Jliows
$9y9 £ 3l 9 5l [33,8 edlawwl (PWM |, Pulse Width Modulation)
S pslh S WUSB &gy o es i pplSal (Sl Sapis K (S
ol oSty Reset 4aS> K 5 ICSP header < (445 auio (£39)3)
S5 4 Can b 0y9e Ul alsT Jols Arduino Uno sy .l

b a2 53 (g5l sls5b

{9) 355 g0 b 3o 3 S linel w5 b ) 5 095 il 5
Sy sl 5 s 4 £y Rl cel s Gl 3 258 4 S0
S0y 1gil 3l Y lgis o (oS (Mo VoA Jlo j> g 00
0 )Ll € g5kwyla gib? alS @ )b gl (gly a5 A dtde Klas S g lasacs
g 39 ¥) Sl 3 (F) 28,55 8 Lt 3y80 Vo) Jlu b bl o8
S 45 piie €l e Sladl igsd 08in B oS g3 lye cod
390 3509y onl Jbo ol 3l 5 €85 0 ilullssil 4l 28 5 oolit
clllae 5 Cligos plejen 5 85 JIF GlSalpw (bes)d g
W edasie S s eST (F) b )‘U—T ()-l o)l Slgld &l
05> (! 0 w0l oyl dawly 4 odd ol Cuop ST L b LS o
Joe glyie 4 Sibp el ol all 4 5 1S ) alop
potie 3l odliol (gl (olap scd; Badgeville o Bunchball wile olacs ys
«Salipg? Wil (g)ln Gculs pzrod Widgel Mg ulwcg ) 55k
cibgy lye ) (Ko Jto b 5 95555 IS & 5,5 potde 3l odisal
A Eops &S HLE ol b4 oging b o5 ookl b 1Sl
Cogo 428 45 (Gysb & 905 sl S8 5 s cuiligy el
Global Positioning ;I eoliw! b g g 0 (gibre slis (pl d)lg (Bl
2 L N oo S5 b woly 4 A daled odly MLl gl 4y 565 edin
20,5 o Wil algl clacseS g bl clegdge b ol

B> omeS Su Glp Spil &l S VO Lo
Js 4]y o) cute (slodyg 5l &5 005 e (gilore (sLdb 5> (5)lgu
2l (D)9 B yzed (s Ko S Cygo 4 p2ye el oyl > s
oo do (glyy . cblis sg2g (IS o] 5 st 48 S0 o s9p0dly
o 93] 51 Sl aliS bl S do |y lads 39 ol 4 dgs 00d
oy bl (Sejse «02) Sl b oS a8 saalis 5 Gl s 2e
S WSS Jgb 9 25 (b (pdg) @ £y (S5 oY iy Su g 29
Jué ag 0nd cumi gl gg)ng) el 4 & S5 SsB ool S
dad Dy aby b o &S ob e Ui 1) (g0 Sxie paal g L3S
Cug 4 g B ger (93b) Cuned gyl jl g Wdgr pguad )] dchl & slite
39y Jlubgs g 03,8 (oo (B9 9 BB e 455293 Jlge

buwg g o5 wb byl dlie JBaws pd o) (oplplo
JBles Ko wigos nl > b (S 1) (59 S b gibolacsil 350,
Se>9 (Zwift, Zwift Inc., California, USA) Zwift sb 4y JolS" 5 sies,ad
aler 1y o Jl8 e de ) ol a8 200 (il sl adn L oS (B) 3l
2,5 o)Ll &8 293 g 4 30 Mg OISl 4 Gl S Sl (ke
Doig o5 Jb 3 Sl 43293 Jlow 25 e g CUSl (eS| oS
b g 1) o5 olyen il dgdi oo p)5 0 3k J3Slp ) Aoy 0 g A8 (o0
29 (#Biy9 oSl Sy Synugs ) e cpl S LS il g (g5
(5) XS o ol g5 (slnd 1203 awgi | lostlu JS 50 45 3

lh&j 39 .:19.0
9155 s 4 Cb gy iS 2 peme b by 4 (55850 caalllas ol

40

WAA 55 9 335 /Y o)lols N0 Sl / pieilss pole )3 imgh

http://jrrs.mui.ac.ir



OHSen 5 Sl Ly

Jlo)l i (39800 o ecanl 2y 4y jooms a5V 0)lod (3 4 ()99
pbol Lol &S cwngidely Gub ady (pl cdlyd b Arduino g s o
oyl jl S oo Tl addy (] Jlg) oleis & 1) Counting mb cousl ol
4By JiSeus Jlo) J ya b g 35 iy 5 CoUNter pb &y (s ol i
A adlsl asly S Counting xb
Sib arwyi g S

F 08 3)h g 6ok ilesil sbygise (il dmngs jslaio 4

(wald ol yon &) Flutter 4 (V+) Phaser (1) Game Maker Studio 2 (A)
Sl )b nlee 5 Lo logil sbrygige ol S Pl e )8 o)Ll
5 oolial )l ols SBLE  Saomn 45 osle lws lagjl dmw
Google ;I ookl Ly Flutter L e Sygns,8 S g0 yoolw |y ,I8" Flutter
Flutter luws a5 odsby (V) ad oleigy YoV Jlo 3 )b cplol glp
ol (O0Y) b 1y alisee glapydady po 1al el S o by dawgs
LS Lo ams e |y Sl cpl Q203 desgi g Jlungidelip & S g 8
Sygo @ l) 385 iaSebl 10 108 5 2g)al ogase (293 S by
plod gy asly (olb Kl Flutter ol b 8,5 b
s pls glabuly LI (V) 3, 1 Qb 5 0 (hbse slapded
4 bgye (API L Application programming interface) o edsl
(VF) sl Beta als o )3 join g 5 joing

o) (Flame odd (g5kosl y5950) FlUtter Syge 6 Gl Lol s
dawgs (Open source) 5L e Ll pynde (Syemyd cpl & 2
&S 0L 0 10S 5 159,80 039 4 (Cross platform) o sSw Lo sladsl
WSS (ly > A8 o My dawgs GOOGIE 85 )L 5 g el Cjgeo
5 (V0) Xamarin asle (oo dia S )am,d 4 Cuws Flutter cuze
5 o> e %> ©)le 4 Al S (osr (2955 (VF) Phonegap
3939 (Sl b Wigd oo 03l drwgi Flutter L oS (cug)ul (olo sl
buwg a8l dawg ob; Flutter Syoeyd ,5 oolatwl dy0 obj Dl
4 calad b YL maw o 1,85 6 b & oS (W)) cul Dart pb 4, Google
g Dart ;b; san] 5 a5 ol o3y eMbl GoOgle «pizxen il e lgls
)8 ookl 590 Lubigd Jole i (gly dawgs Lol yiws ol 4 Flutter
odd &S 5l )y ol e Syomyd cnl cnlpls (V) €85 salgs
o edial 4 om0 31, Ldgb i GOOGlE (g2 ol s (51,2
(VA) 292 Jlgesl Oloioe 33

5 Lol sl o Unity 4y cund (gloslus jluw (g5losl y9550 Flame
ik sladils dlex sl 5l g5k S dng glp oS U b e
S yoio yglas INPUt APT) asbiyy (¢50) lawly (cba 63,5 (Game loop)
a3 o wl)l 1) S yxie pglal g o (33,5, w0dkw palas (Animation)
Wb 5 casl (B (Gjb (magasln £9yd slp mld Sl (prinen
(V) 8o Jlio | (ko (s

5y S ey S g g9 Glp Cend (nreke il s
4 o Wil il Cond el dly > cend cpl el (gilusl
Gy gl auels a8 ol oo Joallygid 5l clacgame Jobi o3lo &g
w28 P 4 (o (680l Jlme el bl S o il ()] )85 900

N SLRCS B\ P31

b (S8 3y olpon 4 cogish Jojlo dbige 30 59y y2 29290 ) yiSySee
o s byl gl (Serial Port Protocol) Jbyw <yey Sy 1 (slusidy
Jledl slad aids 5 oud (Sl ol e Soled .ol oad (slb b

Lol odds &)1y s 4o L')'l (X

<>
>
>
-
-
o
el
<>
bl
<>
hrd
ol
<»
=

SUas Al 5 () oad oo yb ale e Silad ) JSCb

(@) 2la low ouds Jlll

Arduino _euwgidoliy 9 57U K315 o1b

b cdlaol dox I il sloygSy 4 il ey bl
0l yituo Blgo wdl> LS (gly i 0 @il leie 4 OT buwg sla aSks
P b Candy o Ol L lwdd 293 LI (5k o0 il osl> 5
D25k ik g Sl e gl g GBBL laie 4 pladSiw S e
BY Uzs"j O $0y) bohd wdls a5 ooy o b LB Hled cas
YU 153 5 s yzgd S Sy 4y el SN abb jslate 4y .0 ool
Sl sl b gl Gl e ) ) slel < gl & e S
z, Paint 3D e 53 o bl (am dw 4K (il 9 slaaSe
a0 YO ojlul a4y )b cuin cilasuiie ady 9 S5y 0l 5o 5l 9 3,5
ol om Sy 4 ik e A oS g a5 sl
Woluyd el IS5 4 B )T O g0 gogw (uSe A

S oslisl 4y el J) (295 ol 3T g )55 elad (295
oslad )b o 3l Bl gtz Ol e b Ul b g)liBlecs iy
oloj 2ly )3 )5ise S 2 Sy )b cnl @ g 0,8 e Jiled ()9
Iy Jgl @b )5 3435 @b 93 laygige ey yiomiw jolate 4 bl Cowd &
Lol (s odyled oy W) aidy JiSs Jloy) b » | Arduino
s)lod) ()95 ojlod Yl Lo 5l ()1 e 033 )b e LS (e

WAA 55 9 033 /Y 0)les VO Jlo / pieilgs pole j3 jimg}y

a5

http://jrrs.mui.ac.ir



OHSen 5 Sl Ly

9 08 03> dewgi (53b (39 Wbyl 9 (P9 S A Joile b ol
3,8 o)l s 45 g3 4 ) ol caas Sl

oiele 2y Wy JlBley wan] 3 b ol cody ol
Al audld (o5b 59) amo S o 1) sy oo lawdd 293 il (slacgorne
S 25955 9 Ny U e W LD ik 3398 LB, Wl 6 2 b
Ol g e 3l 4 Cudy g e dbml lp rizmen il e )
bootip )8 4 g 3908 (gilwodly Laolisly 5 bS] (g)lSen b 1) i
o ol 3 (Jlis plgis ol bl WS e ) 2008 (e & )8
Wbl aih el plgmiih ly & (L3bL 2,085, VL 4 wtin
b polaid]

ol (baoSs s 4 g 3 e eyl 51d i gl
OlFsn (nizmen 3903 odlisl S5 (6)LiB b 5 el slo S ] orles
o)l dips oy @b b g din)> <o S plgis |y )5l 55 e
Sinles ) of oSl olyie 4 ehen il ) eslizel b 4 g o
Ol woge onl 3 ol Gialed il oo aad 293 4 Jale & (5555
95 4 ) «ilujlagir 350, olitley g jlles ()38 saspiy b
A5 9)019) )l Brb 5l syt JUl L g o 4l e

5 o3lial pglis (gl 0350 Linljhl 5 Jguanea ol 3pylS (sl oam |
5353 oly bl (SEIVEr) yopm <o (g5l b fgise il 13 s 3]
S bl )8 e sladysS) omimen dge Sbml baed 1293 (o iyl o)l
A8 oy [0S b oS ol 4 wlgn B3 S 083 00y oL S o

Beodgusx
Ll 5 o milio 0908 iy 3oy puols Baiod )0 &S (5)5 Cudgioe
Giloodly 829 ol Gosline 5 (PRile]] s (S pen & 25
il 3939 o oS Colos (i (ol CE s gy & (Fhae 0 S
SolKil 3 39290 Cul &5 293 wile) Y SUKGl pizzan o 2L
2 (g SIS0 90il g b b eyl > (atlof] Cliee g o859
9 bl diej ol 3 (93b) iy Gl 9 o3l )5 o SKidngl s

905 silwodly |y )b ol s g (Bly s

bolgis

e S Sty gl ol WKl 5 (o> Slapl5)l & (Spge
Sl g (ebjoal slalasrs > Cadlo 5 59 dlsej 3 (6015 sl (sjloSin b
25 Mg e g geb b St Syl Upee SN ol b omionen 3D plox
5 g oS S 3 &gy uia il g cuai b o Jle plgie 4
2935 Mg 4 gk 9 B9 s 41y Ol (T3l 3590 Gy plai b
oo (] J iz 2,0 s 4y o |y (gl (So3b cuadls ] IS
&yt 505 ozl Lo lanl ey dsoclsi 5 aliseid e 5 ol
2,5 o)Ll 2j 3)l9e 4 plgioe dladly el 3 iy adllae

oalitul b 4 (gilre (slacSlue (gly s ol pate 5k colo
P Sdle (g g olyen (il ]

bug Jlgwdd gy pased (SSp Mol Wb 5 (b 5 o
boiye sl S

b a2 53 (g5l sls5b

Ko e mapd o ol > a8 )b (FPS L Frame per Second) 456 5
dlosy & osh atdg (glmash y FIUTtEr oS g0 sl (gl dils (sl L
loaslyy & o5 (0 o 48 o 2l 4l 3 8 Fr copu b))
ol 4 stacly (53l 352 0y 4 Ll Sl g Al o g 4 00 ddg
B9xse b 4 (Sib drwgi slp (oot oSS

ol 2 Jie lp) Lal plals glie (Update) Jlo)jg,d Cuand
9 (g LS 8 > 3> CS o (g @S 290 sy 5 Co ol 09y
M o oy oJle plge &) B Sleyiga 4l & )lse S
S il (Blse 4 il i n 025 Se b il ey S
Ll (355" o) Ao (135 )8) Cond 315 (0 ©j90 il > aeuled iy
9 390 48,5 Jla5 0 Sloyiarn 4 s glix ALlE 5 )b ) doxbo (4
oy s 4 FIULter Syon 8200 00 (iloplKon (53L dils S wonss >
b glyice bl 03,55 giloosly 1y @gigh & bapye (cungiaclyy lavly
2,8 1,8, bl Arduino >y, L flutter_bluetooth_serial albols” 5 eslitl
Amd e s |y o (2o 9)8l (b 51 K ales ¥ S

Gn 93l 3L axiio 5l (g g ¥ JSB

X

Slwand oj> 3 ) ibre cudly slagil ol Jbo
S pol gk ojex 3 Ll )b 3y Sl Sk > Glgwas e
ob o 45 Bl e alde 3y5e Ky L ol 45 ped (giloslacsil
iy sl 4l g e Joilo o el b ol 3 & col Zwift <8,
oy 4905 Coll 2> S 4 S Ol |y 298 il S 2g
B blo) sl o 03l dnugs IS ol 4 pogease &5 (53 b o Jgile o
Jyae & o 3l adllae )3 (guyp 3)90 )b lacue I (S 900
b 0ud algi (SlSe (65,0 absg 42 S0yl 55 a5 Zwift <855
Sk P8 Olgice s Bly sl 3 ik nl (518 b & cunl g 290
Tb ol el g g e e ped by Sb 5yl Wy aej
9 Cusl Jabpo 4 G sl & Bl o ZWIft <8500 Joae & Cans
OSes abia (winS b (g o)l g (b)) laolal «dle paye
dojle andl wuled s 1) il & Jate <l 48290 pl Al
4 olpie Ao ol 514 ) gl ol & s 2blje oo Zwift <S50

v

http://jrrs.mui.ac.ir



OHSen 5 Sl Ly

125 cole pualio 5 ) wbgcin eass byl e 5 )l
Lis Clghus (i@l g abre b & Jlol cap 2l audgicws
gl Sk & gsSuly o Laml b 5T 51 gl plosl auld (Kol
gk Sliaes (355 walyd (iagh gl gibpesl ((JSae (K5 oleb
126 ol malis a5 ] wdgcud paass Qb)) Albgcws mdas
bis Culghue ()@l 5 dbre > 4 Jlol cap ol atdpcws
bl Sk &y (sSly o Laml b TSI gl plsl w8 (Sl
b)) dgicans mlal (gug)dl b a9 (Alb s daae
Jloyl car ol andgcaws 1l (ole pualio o jl aLdgcwd panss
I g plsl wuld (So)lsy bis Culghue (il g Al 8> &
Shb et gl plje ol Sl 4 S5l 5 Lazl b L]
Slpome s g pabati JpiSg)See (ompiaely 5 gl ik SIS
Bl g panss oLl dibgcws wal (agh (Sl
ohiS g doe 13 4 o)l Cap (2l atbgicsd wub (pele panlie
@ (2955wl 9 )Lzl el 5l gl plosl ilp (Sl Lo Cughuns

S odge a1y ylygly il ke

Sl @l
e Ll g gy ol 005 (el B4 o (el A b g
b olfizagsy o Coles b eptugly pole )3 gy dlone > il
slegsil ol plales peomy (ol wgjlome slad (Lo S50 (5jlne
(bl oBing cnl €85 ©jge Sl slagil 350, b sl
il i adllas ol (3))S 5 e

Bl ol
bl e @8le (o)l sy BN g

References

b a2 53 (g5l sls5b

o b ol ol o Gk 4 b ol s 5 b Sus
D)8 cual D8l sl glbdd 2 g0

Ml s 5 59l 5 (Sl (s lal dmsle 55, 2o 0l sl
Wodls ol 5l ookl g odal Caws 4

S 5 4o
ol @290 o 5l ol Ll osd (giluand ase o ol o
degee | welr sl 2l 4 38 & a5 all Sue 4 el
by 298 g5 JVL gaw 3 dlgice g Mllioe ob & Jate gladd 2g>
b (g oy k] G ofg (ol Ban S b 81,8 LS
y90p3 sl a1y gilunylgessb 3,9y 5 aaliul

S0y 9 KIS

b onl Jpbleste gilwesly a8 Lol oKl oxijls i, oislejl
il e (6ol bidgas () Kan

S ey Wl & ond Jloyl @Vlie oo 5 ol alis
Sl 4 ohg o5 L dlaills ¢ bacus b ¢l slogilb» Molliys
2 igs dbe 4y o Sl (ggu 5l (oladol AT olo cyary) (Sloyd
olfiagsy 5l B dungs dhowy (s (L8 B A 2)90 (ATl pole
e ol Hlasl 5l colos cap @ il (lad (Lo S50 (sjbme slad
oSl o5 o 55l S50 5l (mizpan Lglie Jas 4 0,05
QA aqe G 0g ol () el 4 g edl (g yglaan 10 &S ool
235 (50 (8l Suslps

Qb‘ . “93 aee
ol e ] ) s e g oo Jlilesis gilwosly (5 Ly

1. Majuri J, Koivisto J, Hamari J. Gamification of education and learning: A review of empirical literature. Proceedings of the

2" International GamiFIN conference; 2018 May 21-23; Pori, Finland.

Hossfeld T, Keimel C, Timmerer C. Crowdsourcing quality-of-experience assessments. Computer 2014; 47(9): 98-102.

3. Walz SP, Deterding S, Zimmerman E, Bogost I, Linehan C, Kirman B, et al. The Gameful World: Approaches, issues,
applications. Cambridge, MA: MIT Press; 2015.

4. Mangalindan JP. Play to win: The game-based economy [Online]. [cited 2010 Sep 3]; Available from: URL:
https://fortune.com/2010/09/03/play-to-win-the-game-based-economy/

5. Zhang F, Zhai J, Shen X, Mutlu O, Chen W. Zwift: A programming framework for high performance text analytics on
compressed data. Proceedings of the 32" International Conference on Supercomputing, ICS '18; 2018 June 12-15; Beijing,
China. p. 195-206.

6. World Economic Forum. This gym gets its power from your workout [Online]. [cited 2018 Mar]; Available from: URL:
https://www.weforum.org/agenda/2018/03/this-new-eco-gym-is-powered-by-your-workout

7. Goldstone W. Unity game development essentials. Birmingham, UK: Packt; 2009.

8. Bigelow D. Construct game development beginners guide. Birmingham, UK: Packt; 2012.

9. Cossu SM. Game development with GameMaker Studio 2: Make your own games with gamemaker language. Berkeley, CA:
Apress; 2019.

10. Faas T. An introduction to HTML5 game development with Phaser.js. Boca Raton, FL: CRC Press; 2017.

11. Sharma 'Y, Gupta S. A study of flutter and react native for mobile app development. Our Heritage Journal 2020; 68(27): 692-8.

12. Payne R. Hello Flutter. In: Payne R, editor. Beginning app development with Flutter: Create cross-platform mobile apps.

L

WAA 55 9 033 /Y 0)les VO Jlo / pieilgs pole j3 jimg}y aA

http://jrrs.mui.ac.ir



b a2 53 (g5l 565k

OHSen 5 Sl Ly

Berkeley, CA: Apress; 2019. p. 3-8.

13. Gonsalves M. Evaluating the mobile development frameworks Apache Cordova and Flutter and their impact on the
development process and application characteristics [MSc Thesis]. Chico, CA: California State University; 2019.

14. Payne R. Developing in Flutter. In: Payne R, editor. Beginning app development with Flutter: Create cross-platform mobile
apps. Berkeley, CA: Apress; 2019. p. 9-27.

15. Hermes D. Xamarin mobile application development: Cross-platform C# and Xamarin. Forms Fundamentals. Berkeley, CA:
Apress; 2015.

16. Lunny A, Safari aOMC. PhoneGap. Birmingham, UK: Packt; 2011.

17. Wu W. React Native vs Flutter, cross-platform mobile application frameworks [BSc Thesis]. Helsinki, Finland: Metropolia
University of Applied Sciences; 2018.

18. Singh T, Bhardwaj R. Fuchsia OS -A threat to Android. [ITM Journal of Management and 1T 2019; 10(1): 65-7.

19. Turkay S, Adinolf S. Friending to flame: How social features affect player behaviours in an online collectible card game.
Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems; 2019 May 4-9; Glasgow, Scotland, UK.

a4 WAA 45 9 33 /Y 0yl 1N Jlos / il pole 53 yimg

http://jrrs.mui.ac.ir



DOI: 10.22122/jrrs.v15i2.3494 Vesnu Publications

° w
+ = National Center for Cyberspace
CyherspaceResearch nstitute

Fixed Bicycle System Gamification in order to Improve Student’s Physical
Condition and Generate Energy (Action research)

Pouya Khani'®, Salman Goli-Bidgoli*®, Mostafa Heshmat*®,
Marjan Moazzam-Sedeh*

Original Article

Introduction: Today, with the advancement of technology and the expansion of the use of computers and mobile
phones, mobility and health care through gamification has reached a special place. Despite increasing people health,
gamification can create a small step towards a green city and create new job opportunities.

Materials and Methods: In this study, a motor was attached to the pedal or rotary axis of a stationary bicycle as a
generator to convert the produced mechanical energy into the electrical form. Some buttons were also mounted on
the bicycle handlebar so that the user could control the game character in the Android application. All required
hardware and circuits were also initially selected and designed to provide the power needed to charge the mobile and
send the sensor information to the software via a Bluetooth module.

Results: Referring to the latest achievements in health care, the complete design and manufacturing process of the control
hardware required to read the information of the sensors connected to the bicycle and send them by a microcontroller to a
mobile application as well as the design of a related android game with its software challenges, were provided. Two loT-
based Android developing tools, Flutter and Flame, were also briefly introduced.

Conclusion: The output of this study was a full version of a small-scale stationary bicycle attached to the sensor,
which was a comprehensive example of a set of interconnected bicycles. It can be widely used at sports clubs, parks,
and gardens to enhance sport culture through gamification.
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