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Exercise User

- type: String - email: String
- subtype: String - name: String
- avatarPath: String

+ ApplyCorrective()

+ SetType() + SignUp()
+ GetType() + Signin()
+ SetSubtype() + EditProfile()

+ GetProfile()

1 1
classify
has
Reference
Test Output
- action: String
1 o - date: Date - date: Date
consist

. | -output: Output - errors: String

+ SetAcction
0 - test: Test

+ SetReference()

. + GetOutput()
1 + GetDate() + GetErrors();

frame

has

- id: String
. | - path: String ‘

+ SetFrame()
+ GetPath();
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. Y
an error A permision alert about
i No. ~«——]Does user grant permision?. . O
@ message is }‘— grantp library access is shown.
__shown. J -

Yes Yes
[ Y
a set of custom reference images W ‘( photos are uploaded to the A set of predefined
are picked from the gallery. J L server. reference images are chose.
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dd> S ol anl 3 cdled logas VYUY poas

DA Camd SO ol VXY
a5 095 3l ohd b polar g wuS coliiw] cunl 03,5 oolaiwl iy (5903l jo a5 lawd> 5l wilgs o )5 isu ol o
Tl )l a5 el &0 cppl 4 o il 00,5 el g 00 dglio azpo yysbai b b S 5ol T el &5 1> plosl L
15 S sl g 1 pysbas Wl e by w5 gl 1) T olS lama 3 o550 B 08 o 5L T 1) 555 oIS > 5l b
amio & g WS (oo Bl ) oad lod pglal Coles )3 g wes o plonl | dgly el 4 bgje Dol wsy al> e

Dgd oo Culda Cud o Gldy>

test page is shown. Does user want to upload a video?]. Yes. avideois (?hose asa PFS rate and visibility
T test video. threshold are set.
L test photos are chose for

individual frames.

Y

video is uploaded.

test photos are uploaded.
Y

. ﬁ
Angle settings are set. | reference frames are

The test results is

shown. = fetched.

S G obul alyd cldled Jloges YYY Lgas



G SO WL 3> cualine V.Y
5l Il ol ol o i eamlie 1 sl ot plool b a5 lacens §1 S Sl wilge )l (is ol o
|y s 1 Sy el s Ky o oslo wilsi o dul o oS Lo 51 5 0o il | o0, sl a5 Slad> |
Siloads eals )l)sp.a)L.S)o MLM 6‘)’4539"*’(5" 4.‘>‘9.A yﬁﬁstﬂswf5tﬁbf)l5-\~ﬁ-\3 e \.\..SGA uL?Lu‘
bl Sige ol S 51 G ya b Jols Gl )5 cyioren 090 o0 00l Giulad )5 4 uSe o Slol ] slaws

Dashbaard page is A session is chose. Atestis chose. The tests detalls
shown. are shown.

©<—No

} [Does user want to view skeleton picture?]

S i y
m F[E,O::gﬁge ant keleton image ves
Enlarged i age is _<> -

ghown the images.] is shown.

No.

Sl S5 S35 samlive anl B codld Jloges YY.F poas

dds 12 50 9,15 0 Sloc 4 by jo (5110900 cuadlie Y.V

Wb )l el jo oS cosline pdy Julss sl loges LB o Sllss & yam 4 |y 055 o ,Slae sl Jol8 IS iow ol jo
J.'l.o.u Q)a.»o).b ..\4‘94‘5;0)4)[55..\45..»&5@ oals u.....vl.m )J)lS‘\JLQ)‘O?AJ 4.1.‘>).A U"‘)‘Q"‘)J‘S g.)l.?h.u‘ ‘) OP)JaJo)yoA.m.l?
5l oidu 90 Lais b oS saslin 095 &S > sliewd 5l S o1y 095 5,Slee Wilgs o Jlie (slp ol arils Joles lagyT L
A5 alie S00SG L) 095 OIS >

AR



L Dashboard page is J—>£A session is chose.J—»‘ insights are shown.J
shown.

[Does user want to
view individual frames?]

Individual frames is T
Yes.
@f shown.
No

LQ)L)}.Q) oo lice ..\...s|)3 u..JlJé )L)B.o.s YYoH )49.»44

FUMESIE S0 KPR & 7
oS 1y S 12 g S ssmlive |y bl 5l iend Wlh oo 15 45 el &g ol 4 it ol o dnd S Bd )b

Dashboard page is A session is deleted. updated page is @
. shown. shown.

ands S Bl anl 3 Y XS e

S clue 1 2955 9 678 clus cualic (g 9,15 aseud s Y.XY
095 ..\.».a‘)ﬁ )‘ JJL« SHygo 50 "\)‘546‘0’““'“’"\"5&5" odwlie ‘) 09.‘5 6;:}5 h.)LAM}ﬂJ-‘O}J)A s.)LC)Ua‘ ).g)ls ‘U’“"U U"‘ )
ailgis Wlgn K0 olfiws SO 0 6,5 Clus a3 05,9 L 095 olSiws [aieni g0 b auS agd laciy dond S

ST (6 S e 3l ) 993 (i a8

\Y



No
@4—LLogin page is shown.%ves*é

[Does user want to sign out?]

No

. - ;} profile page is ShOWﬂJ—lDoes user want to back up his data?]-»?

Yes

|

backup process is
L initiated.

S Sl 5l zg,5 9 65 lastiy ALl B VXY poas

saiwa corrective exercise ;5L L& .Y.F
ool aislo o ol 70 4 dalsl jo aS 0 5 tolesl (i, Oy 5l iz slo CUl> 5 glgil w68 b olin] cap
D9 48,5 a3 10 Wb g (ol b Jols jo 55 OlSS oS el oS el
3shT oS3k iy ) ook i 5 50 5145 0k 4 0t GLeSy b et oL L gz e ol gl @
bl 9g2 g v 5o 5l ekl ISl vy Ko
28l a5 (g a5 (g Sl (oS 5 A o 99 5l Dlenlal i b C oS lallas slaes @
Sk ol Vel e ol (BB x> @

S g 9 g 43 i VKLY
aalol o ailos JIob JBl, uag i <8 > 5l a3 8 a5 030 ,5 coliiul API 15 89250 (5,8 i a0 5l Ginlosl cnl o
A oghl 1) 5508 5 1) 5l alie 55 >

Y | "y .
| Y & ‘,; S
A, L h % 7Y Mo
1 2 3 4 5 6

VY



L 4
0,08l (9,5 pglad YEY jgas

lpng _2.png _3.png _4.png _S.png _6.png

S & p5 Y Y

ools APT & s lgie 0 (6,50 5 a0 (lgie a0 (SO alS (gl ad,> So5k 50 Sl > (69455 €95 90 2 &S, (ol jo
s e B el S5 o oS

il oo gz e ailice L i g 5 Sl wisls o plonil oS sllas L |, IS > Lai g5 j2 a8 ol o] 5|

\f



1.png

lpng

2.png

-2.png

3.png

e [ Ii ﬁi
4 5 6

4.png 5.png 6.png

0,58l (9,5 pglal YRV jgas

_3.png

_4.png _5.png _6.png

0995 2 S s Y EY

03ld e g &> p0 (69959 (lgie A S B A g HSo5L o g sl by S5l 4 Sl (63959 £9 90 &S > (pl o
Db (199,5 p (B w0 S e 5l wSe B Jals S ye a5 0l

1 2 3 4

.
5 6

!

= =

4 5 6

Cond 5999 fjl.@; ARAR ).39..4:.’

A



_lpng _2.png _3.png _4.png _5.png __6.png

\F



Silwosly sl Y
6)4)& .‘a.zl)ﬁf)ls g.)}LolJu ﬂb.b}'fouﬂ?u\ &‘OMMwM‘MSO )‘ Lb)‘)ﬁllb)a ‘(5)Luoob3‘5>|)b&5.'¢w
UL” )...t ML‘)J ‘310..0 Lv BaCk-end ub...c S aS u.m...u oo live ‘)alﬁ )..)lS Ja...ua.v as ‘S'LDM‘)B LY .L’j.'fo u....?u Y

e el 5 S5 o s (w4 il 31 1 (Silwosly Sla il cwyp 4 a5 T 51 iy 005 e

0318 oL oy 350 XY
gz ge Jolaz sl cools oL S oloul (6l 6;.3|9.'; O opl o 0,10 1) aeli g ools oSl iy pae ddudsg (350 o)

ol 0as iy 5 0010 oSl ST 10,550 g Bl gl mlg aimmed 9 LSl il g duax slassls 70

JB o poe 35 YUY

@ )5 pglal g gz e polal jlpsl pgla pled o)l JSg5m o3b) sl b aS coul JSS (pl 4y asliyy ol Cono
u.“ g 03....:‘59 o).:_">\5 LS“"; alasl> o IR GQJ ULA)LA.AJ C))}.a L cé}j;sn M; 39y Ja...us.' aS ol J...l.‘?u ).'Bl..a.: o‘]o.h
Sl 00 u.‘).su ..\.;)L) ‘) > JJLQ B> 9 u‘“‘)‘ﬁ ‘\)L?u‘ 4.9...'09 45‘5’.:‘5; Q)Dm

Firebase ;5. .Y.Y

oolﬁ...w‘ Fll‘ebase M9 )l df)ls g_)L......‘> QL?U‘ 9 65)9 “579.....: )L..&l lef d.nla).) u.:‘ R C}.’a.a )"U’“"" 45 )514.'[.0.%

Slole 33 (nl @ls 05 2 5015 65585 Gl b Jelas 4 bgy o i U ol oads (>ib (3500 S (nl iy oS o
)8 olax 5l ze,5 5 255 3959 525 Clas ol

O o Sl (b gy (Fl93 158 (350 VF
25 5L 0550 @ly aed all oo lnle sloygpm b aslpy Jolas a3 bog e casliyy pl (oS slacand 51 (G asliy (ol

w‘ AW 6}.»0.)[...: 9 L.?‘J']o Q)Dm U"‘ )\) L9y U”‘ l.s J.al.u lef

2B ol i (550 Y0

S (0 0S50 1) )5 Sl 5 oS aites lbanl b asgeme glls wigd oo (b olen 35 gl oS ol )l58le
b S hadd il )l lilae ool )5 628 Gl Cy e 3 )b 0 )8 Sl I (pl ST pla i 5l (S
a2 ol aBk jgeome aeliy sazme (g3l 51y )5 &S (Sh0 )3 5 WS S |y )5 Sl 9955 4 g ye walp
D 35 3 1) IS ST B g ok st wl el s asls (s pinds S S S b,
el G (i (3l 0253 Jgtms )5 Sl

S5 plaidy o35 V7
Slles ales Jolis 350 opl 0gi o0 Sly31,8 Firebase Storage slo g, Slo18 4 bg e wlss o5 ool 5o
o U9 U"‘ )I >ools 6#}; o g (s g e A aools é}l.:] ‘ul...u.m.i L.QJ aQ Joa.‘).n

\. Repository

VY



b buly Gl WS g ailei Y.V
5 d2anSs o) 5l pel (6,5 Lal, yolis g5l wlmin ol 5 alS o a5 oot LSE5 (soanie Slxio el ol
Gl baly S (b sl a5 (50 50 5 Wigdie ciy el IS S &g a4y Sl Sl S e aiies S)eles L

Sgb oo b oyl gl alflas oS waiue solitul j5 508 Slio Lawgi o)l sob; (S 45 il

W5 (2> lhb 50 5l Bl y (owaien Jgol G2y YA
S B o e Sy 0 a8 g plad ol al ale (6l S e lsda |y T o Sl JS00SG 4 asly il
Saxie Sldes 45 bgs o WS jo Jlis (gl .0isS o oolaiu] (S Hlad )0 9290 milgr 5l dadd wiloads ools J1)3 LIS

Cwloais @‘59‘)3 JJ[B Co R u).‘;u )| kS"'L’ &= oals oli.sl;

S8 kuly s Back-End ailgi oo alnly >15b ¥ A

b o8 el (5)lane Ko 2 e o 6lS ey 0 3185 a5 % sletlly S S
Exose (rl Fosle S5 sln S b K0S 1) asliy shie 5 52 Lily & bgrye sladozle o 2SS (n e
RS0 grds |y aslp slag b 5 (o

3 il e )5 sl oz o pslai S| alae 8 0shl 5 Clil 4y bgy o amio o)l 0529 asliyy 50 45 Slmio 5 (S
SAB [0 Giam 1 aS 055 olgds slans 8 Wilgh co o2 g S eolatul Cawloads oy pai Al jo w5l a5 oolel (slages )3
Vg8 0 pola wS solawl pglas plaS 5l Cd )T peal 1,5 a5l 5l e S colainl Cslos S 03 0g5 6T
o 5 090sn €305 Inalo Guag w50 05T 4 bg o Slilas ()5 led il 5l ey g oo (o o o 4 bgy o
o3l )5 a8 (Gige 53 cmiren S9b oe Culaa wn dzio 4 ) Suled 50 9 W s 0,033 03l oL ) o B 1
D93 o3 Slo (ow s il JUd 4 )5 a5 358 oo axlge Uad pling SO Ll adl aclip 4 1) ) & (o s

Do oo plis |y gliw ol baype )5 Ll VY pgal aiS o

Golf Swing Session

Reference Frames Reference Frames Reference Frames Reference Frames

Custom reference images Custom reference images Custom reference images Custom reference images (

B 5

bicycle_kick bicycle_kick

taekwondo taekwondo
& e & 3
e 21 EEsES A
BERSN || BEESSE

& o Sl B OBl 4 by e syl YY) gl

YA



Gl eS8 a8 0gd oo JoSid (oaaie latundg 5 SV 5l 628 Ll wedige ons T pgai j0 o5 jshailes

s Jolsd 3 (ganie i b g a9, 4y e Lan sla sz le sl s oY
S5l o8 Ceslonds 48,5 L j0 (IS g9 90 Wi gilweoly 65 Ll polie (ol jo a5 LS Sk (ol
StatefullWidget )5 StatelessWidget s ¥ 4 StatefullWidget o). cis 0 &)l lag] 51 pgas
Lol oles 5o omlS aly slial asl a3V b g wil cilises o> l1s 6,08 Lal, (oS 45 3585 o0 550 &) (590 o
oyt 5 plo laie () Jd 5l 6 )5 Ll jolie 51 (G Slas )l (SO aS LlKe (s Ojle 40,5 18 s 0500
Ay O yganl e o ol StatefullWidget g4 5l b wilas 518 ] jo jolic cplaS DS iS5 sl I8

QS ¢ oyl StatelessWidget oS 51 sl aiias cll> a0 a5 5,05 Lol jolic

SaS 4y 45 355 oo oolinsl SetState() b 4 ol 5 wiiS o o1 &, Statefull Widget s 5l as slasile ,
S 3 Ao 1 g Jsile S a5 olKin e gl ols i ) 3yl 8 amio 43 45 (g peite Sl lgie o]
L oS oelas SetState() ob o 1) o] was jlade sl eudas o5 False « True i1, o7 lade o5 ol &l
oS Cewl (b sy oo S5y (ppn Tl o a5 (ool 3 ls vgmg MBS 90058 )0 (SIS Djg0 @ oS o Ths (nl D92
Sibwosly g9 Cnl el ok Ot Lol oS Slo1 3 amio los 4 bgyje 60,15 Laly NS 50 1) sl Blate

o0 e ] 45 aS o s g2 Ego50 ol lp ol hYs 90,0 042

..\.)la LQLS)LQM .)9.»;‘50).5)).) él.u‘ Q)b 0)5)445‘50&& .\))L\J uo)...mf M*Lbﬁdj‘d.ei u...l.:lﬁ 5‘;9)& ‘5)Lo.bou...~‘>
sl coug 4 aby s ol Jlis & aS w5 obkl BLOC (g leas asbp cpl (slp 0gi bl o] b el

A anlgs alo T 4 Jate jeb 4 (g Caend )0 4S 09d 0 B,k 0L ; o> b StatefullWidget

SHM LYY

O 6olere g asly calisee SV &y pae ,o a5 wil o Business Logic Components o Le oo oligS Y
S Le‘.u a4 56)Lo.’.a Q"‘ )‘ oolaul l) ..\.wl)GA ML')J d-’a-».ﬂ 9 Ls)a)ls Ja;‘) uLA.A LS‘ d.'a...ulj J)Ls 63‘5 5o ..\.n))f oolazwl
230,500 yare HBA@S drngl gl mly O yse 4 el SV pled uen

5ol &l S ol yolie
aQ 6\5‘..\9.5) as Goli& ..\95....4‘50 @‘5}‘)3 6,9[5 Ja.") 329 [SOSEW- J)L 6[&6\)5)5 LQO‘..\{B) ZVLQQL.\:{S) o
s ol SO 5l b Sy ol gyl 4 45 09, ce Wil e oo adla] S

Y. BlLoC
Y. Events

14



Lgayls Glsl Sg8 a4y )5 Ly polie adS aiil oo ol il Y Sl flacdl> @
S o Gl 5gy |y 093 ol s
S asS oo Jras VSl Sl g, sl 5100 2 o5 Cl g lexe nl (ol idu iSO @
A3 oo gl Culgs (o g B3l il o 1) ledbl as conl ad wisle
GyesS o Jolie 10 g 00lol )3 (568 o il 4 SO g (650,15 Lyl ) 00 oo 3] Wig e sl oolo 5l ol Allis 4y )b >
A oo lis STy

BLoC

StreamController

Business Logic

|, PresetInitial slayg, SO g oo amio cpl 0)ls a5 ollin 08,5 o0 50 020,57k i a5 Jle & Jl>
P e g o 0013 L 1S 4y o solel Lo uSe g o ools a5 )T 51 e digds (5 135 L e oolo b aiS o Sl 8
Slog,S o Gl a4y i a5 0 oo SleF (s0lasg, daze S e S L aS wuS Ll e o] 51 G e wilgs e
Slels Upload slagg, Next asss o5 b .cal oo (>l SN j0 a5 ol A o5 Jool> a5 00,5 o la e
&3l 95 dzgie )5 L 00,5 oo rad oaigd b5 o9 Comg a4 asSs b o |y )5 o oS ol o] 5l a5 05 o
sl WS 5L ol oy b aS ad S 18 g azio (VL a5 Caol ;53 a4 a3Y 0gd 03,88 loazme eSS e

03,5 o STy )5 4 a2 5

Lwliie Waolayg, g V> 5 0gi o 48,5 Ll )0 axin ol sl ReferenceSetupEvent .lge cov S S

..\.\..5 odalivwe .\..."9:‘5‘0 vy ).’9..4.3 3o ‘) oY 9 L{zol..u” .)3.;»‘59 gﬂ.”.).ﬂ

¥. States
o, Stream



ReferencelmageAddEvent > ReferencelngeAddedStat

/ ReferenceSetuplnitial
SwitchReferenceModeEven
t \
PresetReferencelnitial

P e tR e eSalentedbyen > PresetReferenceSelectedEv
t ent

. : | PresetReferenceSelectedEv
LibraryDeniedEvent > ent

/ State
ReferencelmagesUploadEv
—

dud> olool ail 8 0 oads (a5 DY g aolayg, YV gl

A



Stamina ,l;8ls 5 .f

Pl asio F.)

Sl Ol (e 4S9 o 00l iuled aslip (slyl 1o a5 el (gl amio (gl &Bly 0 o )ls oL Splash as aal ol
5 deliyy e alidle (10,5 S b lal asio ol )0 S s aseiie |y anliyy s a5 Canl (slasl LMLl 3l
kol axio o g Lot il a3l 0925 ()5 4z Qliz o5 b 0,00 0929 (6 )8 Sl LT a5 09 o0 (oo 255

D9l en pl St 9 09,9 Ao 3)ly Sy (nl juE 50 09l e asliy

a2 ()5 pb cud g 52,8 Slus a1 89,9 axio F.Y
WS ol e ol sl all waz )5 ax Lz 0gd e 99,9 dho 8]y ke )5 05l |l gl )L (sl el ST
Sgb oo Jlb (alin g5 09,9 b ol ol deSs 09l Lol azmin 015 Wilg oo 50y 5 Jueal (50,5 3)lg b &j90 (ol g jo
S om0 Wlue (pl (o) p A0S (0 Som pime oSl SOl Jesl g el 00l )l ey wiST Lol Lol oS
45 w‘ Ls‘ 4......)) su.a‘ )-9) \)5....) 6)55.19 Flrebase 39y L 0\55.9‘.3.3 S 9 ¥ QOL.....))S )‘ u&o‘ > La QBMGA u.cl.:
Firebase JsuiS e a4 o1 51 a8 Gl opl & by o <ol ,o Firebase .o48 o <o pos Authentication

25 DMl T 51 s 0l 5939 BT SleMol g 4l 10,15 samlive ISl 45 amo o 518 Lo [Lis )0 (63 5ubls g co 0k

QWLSA oﬂ}.s J.sl;yo alasls> e gsl’“’ Q)j..a aQ

(
& Email
\

p
=+ Password

pliad 5 95,9 axio Y.\ pga
ol axiuo F.¥
slo St 5 08l oSl Lalis a5 15 ledlbol g 108 )b Slaas bl 00,5 (6,8 oyl (5l (glisd jo |, 095 o Shac ¢ L3

¢.  Splash Screen

Yy



5 cwl 4S5 SO gl ol amas aS o Dges was ald> S obul a1 ol AT 00l o axlge Dlud> 5l
wles @dlal 1) was Slud> b ass o 1) !

Exercises Exercises

oMbl (g5l amio (o) batis asund 6 o5 )b amio FY jgas
(ol poledbsl 51 g le Lol asan ((lawg) )5
Dgd oo 00l inles aud> T ab 5 058 o a8 5 00ls oL 5l csles S sl )5 a5 Slad> e wmias ol o
e dudr j2 4 by slanSe bl (ul alanly @ o Col 08 4 ez anlil S @l Al 2 iz
555 kil 5l olade o] 4 bgsye gz pe Gl uSe 5 355 o0 43,5 00l oSl 5 Slads slaanliss (o lojan Wigd oo
ade 0l )5 Slde Bis gl o s |y olude i ISl 5 A ol 53 45 o3 55 e 031 Lhsled 5 00 ouilss
0315 oGl 5l dndr ()90 (ul j3 S el | Bdo a5 (2l 9l Djge 10 5 Bl e o e ) Sl 5500
3,5 o B (065 kbl | Al T gy e sla S plod 5 050 0 i

Exercises

Yy



dd> ol | axino F.F
Jb j0 a8 glawd> glp (oob b ol so aiwlss ol 5l aS 0gd co Jin (glamans 4y ,lid o |y + 4eSs IS a5 K
a5 olSin g 05 o 00ld v ,s8l pl 0,Shas 0,l,0 Glsg ) slasgeme dmio lee j0 WIS iy a5 el ] Sl
Sl ools sl 4o dnda S g ) o S el 1) NEXE anSs Wilgs co 0,5 iy ya5 ands> ol lp (b )l
dud> pl s bgsye sl wSe (g5lwo 33 gl 555 alabl> [0 gy SO ¢ uizmad 05 o 3l awlis a5 005 o

g o ol

New Exercise
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@ Taekwondo|

Corrective Exercise is a technique that leverages an
understanding o anatomy, kinesiology, and
biomechanics to address and fix movement
compensations and imbalances to improve the
overall quality of movement during workouts and in
everyday life. This technique is used to help assess
and determine the root cause of imbalances and
faulty movement patterns that lead to issues with
posture, balance, and total body coordination.
Addressing a client’s functional movement and the
issues impeding it, especially at their feet, knees,
and hips, helps reduce the stress put on their body.
By properly aligning the body, corrective exercises
help reduce the risk of future injury by ensuring that
the body can handle the load of everyday movement
In this service, we use the state-of-the-art
algorithms in pose estimation to detect a user's pose
(skeleton detection), then evaluate the vector
geometry of the pose during exercise to provide
useful feedback

The goal is to assist athletics to perform their
training sessions independently on their own. A
common observation is that even people who are
doing a sport for long time find it difficult to perform
all steps (body pose alignments) in a workout
accurately. To help solve this problem and help in the
form of a visual feedback while performing a training,
we propose a method to analyze user's body posture
durina a workout and comnare it 16 a orofessionals
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Exercise {
int? id;
String name;

Exercise({
.id,
.name,

1)

Map<String, dynamic> toMap() {

return {
'id': id,
'name': name,
i
ks

@override
String toString() {

return 'Exercise{id: $id, name: $name}';
ks

extraction_configue |;1.5.).Y
'dart:io';
'package:saiwa_app/models/enums/reference_type.dart';

ExtractConfigue {
int fps;
double visibilityThreshold;
ReferenceType exerciseTypeld;
String videoGuid;
List referencelList;
String fileType;

ExtractConfigue({
.fileType,
. fps,
.visibilityThreshold,
.exerciseTypeld,
.videoGuid,
.referencelist,

frame G .6.)Y

Frame {
String quid;
String fileName;
String mimeType;
int fileSize;

String extension;
bool isUsed;
String? dlFiles;
String? serviceRunFiles;
int id;
Training? training;

Y4



Exercise? exercise;

Frame ({
required this.quid,
required this.fileName,
required this.mimeType,
required this.fileSize,
required this.extension,
required this.isUsed,
this.d1lFiles,
this.serviceRunFiles,
required this.id,
this.training,
this.exercise,

1)

Map<String, dynamic> toMap() {
return {
'guid': quid,
'fileName': fileName,
'mimeType': mimeType,
'fileSize': fileSize,
'extension': extension,
'isUsed': isUsed ? 1 : 0O,
'dlFiles': dlFiles,
'serviceRunFiles': serviceRunFiles,
'id': id,
'training_id': training?.id,
'exercise_id': exercise?.id,
I
ks

Map<String, dynamic> toJson() {

return {
""guid": quid,
"fileName": fileName,
"mimeType": mimeType,
"fileSize": fileSize,
"extension": extension,
"isUsed": isUsed ? 1 : 0O,
"dlFiles": dlFiles,
"serviceRunFiles": serviceRunFiles,
"id": id,
"training_id": training?.id,
"exercise_id": exercise?.id,

I

ks

Frame. fromJson({

required Map<String, dynamic> json,

this.exercise,

this.training,

: guid = json['guid'l,

fileName = json['fileName'l],
mimeType = json['mimeType'l,
fileSize = json['fileSize'l],
extension = json['extension'l],
isUsed = json['isUsed'],
dlFiles = json['dlFiles'],
serviceRunFiles = json['serviceRunFiles'],
id = json['id'];

})




training 1 .6.).f

import 'package:saiwa_app/models/exercise.dart’;
class Training {

Exercise exercise;

DateTime? dateTime;

int? id;

Training({this.id, required this.exercise}) {
dateTime = DateTime.now();

}

Training.fromTraining({
required this.id,
required this.exercise,

required String dataTimeTimeStamp,
H A
this.dateTime =
DateTime.fromMillisecondsSinceEpoch(int.parse(dataTimeTimeStamp));
}

Map<String, dynamic> toMap() {
return {
'id': id,
'date': dateTime!.millisecondsSinceEpoch.toString(),
'reference_id': exercise.id

O30 s WS @ by o ras .0.Y
auth_repo J1.0.Y)

import 'package:firebase_auth/firebase_auth.dart';
class AuthRepository {
static User? get user => FirebaseAuth.instance.currentUser;
static void updateUserName(String name) {
User? user = FirebaseAuth.instance.currentUser;
if (user != null) {
user.updateDisplayName(name) ;

authentication Lt .6.v.Y

import 'dart:convert';

import 'package:http/http.dart' as http;

import 'package:saiwa_app/repository/prefs.dart’;

import 'package:shared_preferences/shared_preferences.dart';

class Authentication {
static Future<http.Response> signIn(String email, String password) async {
http.Response response = await http.post(
Uri.parse('https://services.saiwa.ai/api/user/Signin'),
headers: {"Content-Type": "application/json"},
body: json.encode({'username': email, 'password': password, 'type': 1}),
return response;

b

static Future<http.Response> autoSignIn() async {
try {
String user = EMAIL;

)



String password = PASSWORD;
http.Response response = await signIn(user, password);
return response;

} catch (e) {
print(e);

}

return http.Response("", 1000);

}

static Future<http.Response> refreshToken() async {
try {
String token = await Prefs.refreshToken;
http.Response response = await http.post(
Uri.parse('https://services.saiwa.ai/api/User/refreshToken'),
headers: {"Content-Type": "application/json"},
body: json.encode({'refreshToken': token}),
return response;
} catch (e) {
print(e);

return http.Response('{}', 500); }

static Future<http.Response> signOut() async {
String token = await Prefs.refreshToken;
http.Response response = await http.post(
Uri.parse('https://services.saiwa.ai/api/User/Signout'),
headers: {"Content-Type": "application/json"},
body: json.encode({'refreshToken': token}),

return response;

b

corrective_repo L .6.Y.¥

import 'dart:convert';

import 'package:http/http.dart' as http;

import 'package:saiwa_app/models/corrective.dart’;

import 'package:saiwa_app/repository/authentication.dart’';
import 'package:saiwa_app/repository/prefs.dart’';

class CorrectiveRepository {
static Future<http.Response> applyCorrective(Corrective corrective) async {
try {
http.Response authResponse = await Authentication.autoSignIn();
await Prefs.saveTokens(authResponse.body);
http.Response response = await http.post(
Uri.parse('https://services.saiwa.ai/api/ServiceRun/ApplyCorrective'),
headers: {
‘Content-Type': 'application/json',
'"Accept': 'application/json',
'Authorization': Prefs.accessToken,
}
body: json.encode({
"fileDirGuid": null,
"extraFileIds": corrective.extraFilelds,
"extraFileDirGuid": null,
"unchangedExtraFileIds": [],
"serviceRunParams": [
{"parameterId": 65, "value": "2"},
{"parameterId": 66, '"value": 10}
],




"referenceType": 2,
"exerciseTypeId": null,
"subtypeId": null,

"actionId": null,

"testType": 1,

"fileIds": corrective.filelds,
"unchangedFileIds": []

return response;
} catch (e) {
print(e);
}
return http.Response("", 404);
}
}

database_repository ;1 .6.Y.¥

import 'package:path_provider/path_provider.dart';
import 'package:saiwa_app/models/exercise.dart’;
import 'package:saiwa_app/models/frame.dart’;
import 'package:saiwa_app/models/training.dart’;
import 'package:sqflite/sqflite.dart’;

import 'package:sqflite/sql.dart';

class DatabaseRepository {
static Database? _database;
Future<Database> get database async {
if (_database != null) return _database!;
_database = await initializeDB();
return _database!;

b

static initializeDB() async {
String path = await getDatabasesPath();
_database = await openDatabase(
join(path, 'database.db'),
onCreate: (database, version) async {
print(path);
await database.execute(

"CREATE TABLE exercise (id INTEGER PRIMARY KEY AUTOINCREMENT UNIQUE, name

Text );",
);
await database.execute(

"CREATE TABLE training ( id INTEGER PRIMARY KEY AUTOINCREMENT UNIQUE,

date TEXT, reference_id INTEGER REFERENCES exercise (id));",
);
await database.execute(

"CREATE TABLE frame ( guid TEXT, fileName TEXT, mimeType TEXT,
fileSize INTEGER, isUsed INTEGER, dlFiles TEXT, serviceRunFiles TEXT, id INTEGER
PRIMARY KEY, training_id INTEGER REFERENCES training (id), exercise_id INTEGER
REFERENCES exercise (id), extension TEXT );",

D
b
version: 1,
Ve
ks

static Future<Exercise> insertExercise(Exercise exercise) async {
await _database!.insert('exercise', exercise.toMap());
List<Map> result = await _database!.query("exercise");
print(result);




exercise.id = result[result.length - 1]1['id'];
return exercise;

}

static Future<Training> insertTraining(Training training) async {
await _database!.insert('training', training.toMap());
List<Map> result = await _database!.query("training");
print(result);
training.id = result[result.length - 11['id'];
return training;

}

static insertFrame(Frame frame) async {
await _database!.insert('frame', frame.toMap());

}

static getTrainings(Exercise exercise) async {
List<Map> result = await _database!
.query('"training", where: "reference_id=${exercise.id}");
List<Training> trainings = result
.map((e) => Training.fromTraining(
exercise: exercise, id: e['id']l, dataTimeTimeStamp: e['date'l))
.tolList();
return trainings;

b

static getExercises() async {
List<Map> result = await _database!.query("exercise");
List<Exercise> exercises =
result.map((e) => Exercise(name: e['name'], id: e['id'])).toList();
return exercises;

b

static getReferenceImagesIDs(Exercise exercise) async {
List<Map> result = await _database!

.query("frame", where: "exercise_id=${exercise.id}", columns:
List<int> ids = result.map((e) => e['id'] as int).toList();
print(ids);
return ids;

b

static getTrainingImagesIDs(Training training) async {
List<Map> result = await _database!

.query("frame", where: "training_id=${training.id}", columns:
List<int> ids = result.map((e) => e['id'] as int).toList();
print(ids);
return ids;

b

static removeExercise(Exercise exercise) async {
List<int> trainingIds = await getTrainingIdsByExercise(exercise);

for (int trainingId in trainingIds) {
print(trainingId);
await _database!.delete('frame', where: "training_id=${trainingId}");
}
int result =
await _database!.delete('exercise', where: "id=%${exercise.id}");
int resultl = await _database!
.delete('training', where: "reference_id=${exercise.id}");
await _database!.delete('frame', where: "exercise_id=${exercise.id}");

b

static removeTraining(Training training) async {




await _database!.delete('training', where: "id=${training.id}");

}

static getTrainingIdsByExercise(Exercise exercise) async {
List<Map> result = await _database!

.query('"training", where: "reference_id=${exercise.id}");
List<int> ids = result.map((e) => e['id'] as int).toList();
print(ids);
return ids;

}

static checkExerciseExistance(Exercise exercise) async {
List<Map> exerciseResult =
await _database!.query("frame", where: "exercise_id=${exercise.id}");
print(exerciseResult.isNotEmpty);
return exerciseResult.isNotEmpty;

}

static checkTrainingExistance(Training training) async {
List<Map> trainingResult =
await _database!.query("frame", where: "training_id=${training.id}");
print(trainingResult.isNotEmpty);
return trainingResult.isNotEmpty;

b

static resetTables() {
_database?.delete('training");
_database?.delete('exercise');
_database?.delete('frame');

b

static Future<List<Map<String, dynamic>>> getFramesJson(
Exercise exercise) async {
List<Map<String, dynamic>> trainingResult =
await _database!.query("frame", where: "exercise_id=${exercise.id}");
return trainingResult;
ks
¥

file_repo L .6.Y.0

import 'package:dio/dio.dart';

import 'package:path/path.dart’;

import 'package:async/async.dart';

import 'dart:io';

import 'package:http/http.dart' as http;

import 'package:saiwa_app/models/extraction_configue.dart';
import 'dart:convert';

import 'package:saiwa_app/models/training.dart"';

import 'package:saiwa_app/repository/authentication.dart’;
import 'package:saiwa_app/repository/prefs.dart’;

import 'package:saiwa_app/repository/storage_repository.dart';

class FileRepository {

static Future<http.StreamedResponse> uploadFile(File imageFile) async {
var stream = new http.ByteStream(imageFile.openRead());
stream.cast();
var length = await imageFile.length();
var uri = Uri.parse("https://services.saiwa.ai/api/file/uploadFile");
var request = new http.MultipartRequest("POST", uri);
var multipartFile = new http.MultipartFile('file', stream, length,

filename: basename(imageFile.path));




request.files.add(multipartFile);
var streamedResponse = await request.send
return streamedResponse;

}

static Future<Response> upload(File imageFile) async {
Dio dio = Dio();
var formData = FormData.fromMap ({
'file': await MultipartFile.fromFile(
imageFile.path,
filename: imageFile.path.split('/').last,

var response = await dio.post(
"https://services.saiwa.ai/api/file/uploadFile’,
data: formData,
onSendProgress: (int sent, int total) {

’
’
return response;

}

static downloadFile(
String guid, String fileName, int fileType, Training training) async {

String savePath =
await StorageRepository.getCorrectiveDirectoryPath(fileType, training);

savePath = savePath + fileName;

print(savePath);

Dio dio = Dio();

Response response = await dio.download(
"https://services.saiwa.ai/static-files/file/temp/$guid/$fileName",
savePath);

print(response);

b

static downloadFileAndRename(String guid, String fileName, int newFileName,
int fileType, Training training) async {
String savePath =
await StorageRepository.getCorrectiveDirectoryPath(fileType, training);
savePath =
savePath + newFileName.toString() + '.' + fileName.split(".").last;
print(savePath);
Dio dio = Dio();
Response response = await dio.download(
"https://services.saiwa.ai/static-files/file/temp/$guid/$fileName",
savePath);

b

static Future<http.Response> extractFrames (
ExtractConfigue extractConfigue) async {
try {
http.Response authResponse = await Authentication.autoSignIn();
await Prefs.saveTokens(authResponse.body);
http.Response response = await http.post(
Uri.parse('https://services.saiwa.ai/api/Video/ExtractFrames'),
headers: {
‘Content-Type': 'application/json',
'Authorization': Prefs.accessToken,
}
body: json.encode({
"outputType": "png",
"fps'": extractConfigue.fps,
"visibilityThreshold": extractConfigue.visibilityThreshold,
"exerciseTypelId": null,




b

"videoGuid": extractConfigue.videoGuid,
"isPermanent": false,
"references": extractConfigue.referencelist,

return response;
} catch (e) {
print(e);
return http.Response("", 500);
}
}

static Future<String> uploadAndGetVideoGuid(File videoFile) async {
Response response = await upload(videoFile);
String guid = response.datal'quid'];
return guid;

}

static List<dynamic> getOutputMetaFiles(http.Response response) {
List<dynamic> testFiles = [];
try {
testFiles = jsonDecode(response.body) ['testFiles'];
} catch (e) {
print(e);

return testFiles;

b

static Future downloadOutputFrame(
dynamic outputMetaData, Training training, int fileIndex) async {
String guid = outputMetaDatal'quid'];
String fileName = outputMetaDatal'fileName'l];
await downloadFileAndRename(guid, fileName, fileIndex, @, training);

b

firebase_storage_repository L .5.Y.5

import 'dart:io';

import 'package:firebase_storage/firebase_storage.dart';

class FirebaseStorageRepository {

static UploadTask? uploadUserData(File file, String email) {
try {
Reference reference = FirebaseStorage.instance.ref("$email.zip");
return reference.putFile(file);
} on Exception catch (e) {
print(e);
return null;
}
}

static Future<bool> checkFileExistance(String email) async {
Reference reference = FirebaseStorage.instance.ref();
try {
var file = await reference.child("$email.zip").getDownloadURL();
return true;
} on Exception catch (e) {
return false;
}
)




static DownloadTask? downloadUserData(File file, String email) {
try {

}

import

import
import
import
import
import
import
import

class
stat

Reference reference = FirebaseStorage.instance.ref("$email.zip");
return reference.writeToFile(file);

on Exception catch (e) {

print(e);

return null;

storage_repository L .50.Y.Y

'dart:io';

'package:archive/archive_io.dart';

'package: flutter/services.dart';
'package:path_provider/path_provider.dart";
'package:saiwa_app/core/injectable/injectable.dart"';
'package:saiwa_app/models/exercise.dart"';
'package:saiwa_app/models/frame_data.dart';
'package:saiwa_app/models/training.dart"';

StorageRepository {
ic initiateDirectories(Directory directory) async {

await Directory(directory.path + "original/").create();
await Directory(directory.path + "annotation/").create();
await Directory(directory.path + "skeleton/").create();
await Directory(directory.path + "errors/").create();

b
stat
fi
Di
if
b
b

stat
fi

Di
if
}

aw
di
if
}

fo

ic clearReferences(Exercise exercise) async {
nal Directory documentsDirectory =
await getApplicationDocumentsDirectory();

rectory directory =
Directory("${documentsDirectory.path}/${exercise.id}/reference/");
(await directory.exists()) {

await directory.delete(recursive: true);

await directory.create(recursive: true);

ic copyPresetReferences(Exercise exercise, String preset) async {

nal Directory documentsDirectory =
await getApplicationDocumentsDirectory();

rectory directory =
Directory("${documentsDirectory.path}/${exercise.id}/");
('await directory.exists()) {

await directory.create();

ait Directory(directory.path + "trainings/").create();

rectory =
Directory("${documentsDirectory.path}/${exercise.id}/reference/");
('await directory.exists()) {

await directory.create();

r(int i = 1; i <= 6; i++) {
ByteData bytes =
await rootBundle.load('assets/references/$preset/$i.png');

File file = File('${directory.path}/$i.png"');




await file.writeAsBytes(
bytes.buffer.asUint8List(bytes.offsetInBytes, bytes.lengthInBytes));
}

}

static writeReference(String imagePath, Exercise exercise) async {
final Directory documentsDirectory =
await getApplicationDocumentsDirectory();
Directory directory =
Directory("${documentsDirectory.path}/${exercise.id}/");

if (lawait directory.exists()) {
await directory.create();
}
await Directory(directory.path + "trainings/").create();
directory =
Directory("${documentsDirectory.path}/${exercise.id}/reference/");
if (lawait directory.exists()) {
await directory.create();

}

var directoryList = await directory.list(recursive: false).toList();
int sizeName = directorylList.length + 1;
final File newlImage =
await File(imagePath).copy("${directory.path}/$sizeName.png");
await File(imagePath).delete();
}

static Future<List<File>> getAllImagesOfReference(Exercise exercise) async {
final Directory documentsDirectory = getIt<Directory>();
final Directory directory =
Directory("${documentsDirectory.path}/${exercise.id}/reference/");

if (lawait directory.exists()) {
return [1;
}
var directoryList = await directory.list(recursive: false).toList();
List<String> filesPath = directoryList.map((e) => e.path).tolList();
filesPath.sort((a, b) => int.parse(a.split('/').last.split('.").first)
.compareTo(int.parse(b.split('/"').last.split('.").first)));

return filesPath.map((e) => File(e)).toList();
}

static Future<File> writeTraining(
String imagePath, Training training, imageIndex) async {
final Directory documentsDirectory = getIt<Directory>();
Directory directory = Directory(

"${documentsDirectory.path}/${training.exercise.id}/trainings/${training.id}/");
if (lawait directory.exists()) {
await directory.create();
await initiateDirectories(directory);
¥

directory = Directory(

"${documentsDirectory.path}/${training.exercise.id}/trainings/${training.id}/origin
al/");
final File newlImage =
await File(imagePath).copy("${directory.path}$imageIndex.png");
File(imagePath).delete();
return newImage;

b




static initiateTrainingDirectoryFromVideo(Training training) async {
final Directory documentsDirectory = getIt<Directory>();
Directory directory = Directory(

"${documentsDirectory.path}/${training.exercise.id}/trainings/${training.id}/");
if (lawait directory.exists()) {
await directory.create();
await initiateDirectories(directory);
ks
ks

static String getCorrectiveDirectoryPath(int fileType, Training training) {
final Directory documentsDirectory = getIt<Directory>();

String path =
"${documentsDirectory.path}/${training.exercise.id}/trainings/${training.id}/";

if (fileType == 100) {
path = path + "annotation/";

} else if (fileType == 117) {
path = path + "skeleton/";

} else if (fileType == 200) {
path = path + "errors/";

} else if (fileType == 0) {
path = path + "original/";

}

return path;

b

static removeExercise(Exercise exercise) async {
final Directory documentsDirectory = getIt<Directory>();
Directory directory =
Directory("${documentsDirectory.path}/${exercise.id}/");
await directory.delete(recursive: true);

b

static void removeTraining(Training training) {
final Directory documentsDirectory = getIt<Directory>();
Directory directory = Directory(

"${documentsDirectory.path}/${training.exercise.id}/reference/${training.id}/");
directory.delete();

b

static FrameData getFrameDataOf(Training training, int index) {
final Directory documentsDirectory = getIt<Directory>();
String path =

"${documentsDirectory.path}/${training.exercise.id}/trainings/${training.id}/";
String originalImagePath = '$path/original/$index.png’;
String annotatedImagePath = '$path/annotation/$index.png';
String errorFilePath = '$path/errors/$index.txt"';
String skeletonImagePath = '$path/skeleton/$index.png’;
String referenceImagePath =
'${documentsDirectory.path}/${training.exercise.id}/reference/$index.png"';
FrameData frameData = FrameData(
referenceImage: File(referenceImagePath),
originalImage: File(originalImagePath),
skeltonImage: File(skeletonImagePath),
annotatedImage: File(annotatedImagePath),
errorTextFile: File(errorFilePath),
)i

return frameData;




B

static Future<int> countFramesOf(Training training) async {
final Directory documentsDirectory = getIt<Directory>();
Directory directory = Directory(

"${documentsDirectory.path}/${training.exercise.id}/trainings/${training.id}/origin
al");

var directoryList = await directory.list(recursive: false).toList();

int result = directorylList.length;

return result;

}

static Future<List<List<int>>> getTrainingsErrors(

Exercise exercise, List<Training> trainings) async {
final Directory documentsDirectory = getIt<Directory>();
int numberOfFrames = await countFramesOf(trainings([0]);
String directoryPath;
List<List<int>> errors = [];
for (int i = 1; i <= numberOfFrames; i++) {

List<int> frameErrors = [];

for (var training in trainings) {

directoryPath =

"${documentsDirectory.path}/${exercise.id}/trainings/${training.id}/errors/$i.txt";
File errorFile = File(directoryPath);
try {
final String contents = await errorFile.readAsString();
final String extractedInt = contents.split(' ').last;
frameErrors.add(int.parse(extractedInt));
} catch (e) {
print(e);
b
b
errors.add(frameErrors);
}
print(errors);
return errors;

b

static Future<List<int>> getTrainingsTotalErrors(
Exercise exercise, List<Training> trainings) async {
final Directory documentsDirectory = getIt<Directory>();
int numberOfFrames = await countFramesOf(trainings([0]);
String directoryPath;
List<int> errors = [];
for (var training in trainings) {
int trainingErrors = 0;
for (int i = 1; i <= numberOfFrames; i++) {
directoryPath =
"${documentsDirectory.path}/${exercise.id}/trainings/${training.id}/errors/$i.txt";
File errorFile = File(directoryPath);
try {
final String contents = await errorFile.readAsString();
final String extractedInt = contents.split(' ').last;
trainingErrors += int.parse(extractedInt);
} catch (e) {
print(e);

}
errors.add(trainingErrors);
}
print(errors);
return errors;




B

static Future<File> getLocalUserData(String email) async {
final Directory documentsDirectory =
await getApplicationDocumentsDirectory();
var directorylList =
await documentsDirectory.list(recursive: false).toList();
List<File> files = directoryList.map((e) => File(e.path)).toList();
var encoder = ZipFileEncoder();
encoder.create('${documentsDirectory.path}/$email.zip"');
for (var file in files) {
try {
await encoder.addFile(file);
} catch () {
await encoder.addDirectory(Directory(file.path));
b
}
encoder.close();
return File("${documentsDirectory.path}/$email.zip");

b

static clearUserData() async {
final Directory documentsDirectory =
await getApplicationDocumentsDirectory();
var directorylList =
await documentsDirectory.list(recursive: false).toList();
List<File> files = directoryList.map((e) => File(e.path)).toList();
for (var file in files) {
if (!file.path.contains("database.db")) {
file.deleteSync(recursive: true);

static initiateZipDirectory() async {
final Directory documentsDirectory =
await getApplicationDocumentsDirectory();
return File("${documentsDirectory.path}/zipedBackup.zip");

b

static extractBackup() async {
final Directory documentsDirectory =
await getApplicationDocumentsDirectory();
final bytes =
await File('${documentsDirectory.path}/zipedBackup.zip').readAsBytes();
final archive = ZipDecoder().decodeBytes(bytes);
for (final file in archive) {
final filename = file.name;
if (file.isFile) {
final data = file.content as List<int>;
File newFile = File('${documentsDirectory.path}/' + filename);
await newFile.create(recursive: true);
await newFile.writeAsBytes(data);
else {
Directory('${documentsDirectory.path}/' + filename)
.create(recursive: true);
b

}
await File('${documentsDirectory.path}/zipedBackup.zip').delete();

b
b




[1] -
[2] -
[3]-
[4] -
[5]-
[6]
[7]
8] -
[9] -
[10]
[11]
[12]
]
]

[13

flutter.dev

pub.dev
bloclibrary.dev
stackoverflow.com
github.com
developers.google.com
dart.dev
firebase.google.com
firebase.flutter.dev

- mobindustry.net

- gradle.org

- developer.apple.com
- dev.saiwa.ai

doc.saiwa.ai

&> g 2l f

[15] - https://www.theverge.com/2020/2/26/21154185/tempo-smart-home-gym-kinect-

computer-vision-ai-form-correction

[16] - https://venturebeat.com/2020/05/08/exer-launches-ai-based-fitness-coach-on-your-

mobile-phone/

[17] - https://ieeexplore.ieee.org/document/8856547/authors#authors
[18] - https://insider.fitt.co/onyx-ai-fitness-startup/

[19] - https://towardsdatascience.com/just-used-machine-learning-in-my-workout-

ff079b8e1939

\Al



