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ABSTRACT

Developing training programs for physical therapy and muscular arms. In a virtual
environment was developed to be used for physiotherapy and muscular arms. The solution
of the dangers of using real equipment in physiotherapy. The equipment used in
physiotherapy larger portable hard. Including applications or devices imported from abroad
is expensive and is not suitable for domestic use, for example in the fields of language
support. Therefore, the development of training programs developed as part of a total of
four training by making it similar to reality as possible. And bring the device to detect hand
movements Leap Motion. And angle and acceleration sensor using C # and JavaScript
language has led to people with knowledge of physiotherapy. The group has problems with
the hand and arm muscles. The person they're going to be tested and evaluated in its
satisfaction with the easy elegance and ease. By segmenting users based on an assessment

of various ages. The results of the assessment overall is in good to very good.
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35U 3.2 Use Case Diagram Wa@an1sv191ugagssut
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31n3UN 3.2 Use Case Diagram Huan115005U8n1s¥i9mtausiasdiulaead

1. Use Case dhgsvuu Wudiuvaslusunsuitaliunyndviinisidn

\eandunmdazdasniuauguanasaszeziansinthnanwiinues

A15199 3.1 85U78 Use Case vingseuy

&

vuldungin

Use Case Name :

Whgseuy

Scenario :

wnngvinnistdngssuy

Trigger Event :

uwngnsanisnlulgnuluswnsa

Brief Description :

wWndnsen username, password e lUlulusunsy

< 9 A avod W v
wWiaunstestuyanaduinlsifendaadrunldlusunsy

Actor :

[
Lwne

Preconditions :

wnginsnsen username, password

Postconditions :

Wsunsaudvinidsnauld

Flow of Events :

1. uwndnsendaya usemname, password

2. Wnnenaiudy

149313




2. Use Case Lugiln Lﬂua'aumaa‘[ﬂmnsﬂﬁuwmETvi'ﬂm*saamﬁUuﬂianﬂau”aé’mﬁma@’

= as o = € 1 = ] = @ = = = v
Hn annsdlaiamgnisaliie silldaduduniislunmsdaduladenuuuiindndae

ke

15194 3.2 98UTY Use Case Litugin
Use Case Name : WRUEEN

U

Scenario :

2/ A o 2/ L/
uwndnsendeyaiidnludedduasdiinlulusunsy

Trigger Event :

neuginastn lUldeunmsnan i tnnislulusunsy

Brief Description :

¢ < w ;
WWNENTON D UWEANG 818 LW LUBSINSAWY wag e-mail

UBEHN

Actor :

(3
LN

Preconditions :

) & as ata L
LLWWEJWm’IiU'SZﬁ’m‘UENQNﬂ

Postconditions :

W o A v
UUVNYORNNAIFIUTDYD

Flow of Events :

L4 &/ 124 1
1. wwmansanvayanuniiniswaddusungy

) Lwaéﬂmﬁuﬁnﬁayja

3. Use Case \@anuuuiin L“fJuﬁawuaa‘[ﬂnmmﬁalﬁwﬁdmﬂﬁLLW%EJL‘?J’1§33UU’L1E’LLH§E‘JnL‘TJu

Ao w v ¢ A o A o & A g v
VLSHUIBULAT WnngReiansanvinadenuuudnatngauuuiindansaniglulusunsy il

=g, Y o = aa
Renlavinsineaunafide

A1519% 3.3 85U18 Use Case L@onuuuiln

Use Case Name :

= =
LAaNWUURN

Scenario :

& o = =f o 1 249
Lmermmnaammuﬂﬁlmmaﬂﬂ

Trigger Event :

uwndnoensenlulgruluswnsy

Brief Description :

WNVEINAISLEBNLUURATIILA 4 wuuenLiveliRinyinnas

o U/ é &
AMUANUIUAAHNLWNERABDINIS

Actor :

LWNEl

Preconditions :

Wswnsurmidenauld

Postconditions :

o - [
wlwuulnauAuwngladaen

Flow of Events :

& o =1 2/ I
wrngymsidenuuuinenenisnady
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4. Use Case damsfifln 1Wudiuvadlsunsuiievimsdanisiflnisunisuflotoyadaus

rasEnvIeauUsy iRvain

135194 3.4 85018 Use Case dansgin

Use Case Name :

ANE
U

Scenario :

wwnduiludoyavesgin

Trigger Event :

dAinfpsnsuAlulsy iRvesnules

Brief Description :

unndvhnisudluyss iRvioaudss Hvesauliflelideya

\Dutlagiy

Actor :

e

Preconditions :

€ o o el
ﬂ@ﬂLLﬁSLLWWBVHﬂW?QNﬁﬂTﬁNﬂV]N'WUEJ’]

Postconditions :

unnglyiAuzal, AmuansEn LR the

Flow of Events :

Q’E‘inLLaxmeémnaawaﬂ13ﬁﬁmamwﬂwﬁ’mwaqﬁ:{ﬂﬂﬂ§a

NaUNTN

s 1 d 9 o o s -:i: = =
5. Use Case wuurnvia tudiuvaslusunsuiiolminnisinnmeanindads dsiwuuiinlsln

Mnen I TRvivun 4 wuuinaneiu

d = ot
A19199 3.5 80UY Use Case WUURNYIO

Use Case Name :

LUV NG

Scenario :

Sy o = o s
ARNVILUUENMeawUda

Trigger Event :

ArNFBINISIUUENYR

Brief Description :

e o = v o & o e

HNNAETMUURna AWM lafuaTuIn 1 wuuiingm aan
= o da W oo

WUURNIuAieY 4 wuulniinae

wuiniind 1 Wigfinéredemssmuilondimunlugigaiung

wliliunzuuuiuuasseninathodsneineg fosseings s

9
=1

AmnuAntalladamnlauazyimsineziuusanlasuyiing
veldsuiiugunsal Leap Motion

wuudniad 2 ’Lﬁé’mﬁaWaqﬁyjﬁ'Lﬁmmaehafjmﬁa%’ulﬁ’%Lﬁu
ﬂxLLuu%uIﬂEJLLUUﬂﬂﬁ%SI‘EilﬁﬁJﬁUQﬂﬂiﬂj Leap Motion

w o u | ¢
wuulniiai 3 Tigunsalumfiussquuuwes Razer IMU Tae
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anldaumnuasyinnsfiuasiuy

Actor :

HRln

Preconditions :

delnvinsEinnea s

Postconditions :

Waunsuduiinnavasnismenmdinadugiudous

Flow of Events :

o o at d o o
AnvimsmenmIdanuiummedlevinstvusauasy

P! o
AU LUSUNTURALS

| 4 g 39 a wa & A
6. Use Case gua udiugedlusunsusielvfiinasioufifoutunouveswuilnadedy

14 ﬁ‘ R DG a wua @ = o
ua unnduazgingranzuuundinin Ui v Taoasiuudinsmsaamuiamaiuamses

WAAZYALUUEN

d LY
A19149N 3.6 adUY Use Case AHE

Use Case Name : i
Scenario : LAEuagEEngNan sRniteyihmn

Trigger Event :

L3 L =% P o !
LL‘W‘VIElLLEWf}mﬂﬁ@@ﬂ??ﬂNﬁﬂ?‘iﬁJﬂ%LﬂSiﬂ?N?Uﬂﬂ

L]

Brief Description :

= 1

KenAgyhwuuEnauAumglatwuatuun Tnouwuuiinges

G

YRUNASIUIUY 4 LRl

Actor :

RElN, Wwhnd

Preconditions :

& o =2 o i
Q‘ﬂmmmwmam nﬁ@jwammﬂwmum

Postconditions :

wmdliduugah, fvuanisilaliuiiiae

Flow of Events :

g’@ﬂLLaxLL‘wwémiui}ﬁa‘uNam'ﬁﬁwﬂ'lamwﬂ'lﬁ’mﬂﬁa%’mnﬂ%’a
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3.3 Class Diagram ¥aslUsunsy

Wsunsulpgnilsduinluguuuvresmsdeuldsunsudelng saiudadinsesnuuy
class diagram utiteyhniseduieanuduiusseuineauinddeziAnfanssusieg saudy

lngldeanuuuunsisgy

Practice HandTherapy
id id
name date
description time
REQIE start()
showlnf{) savetoDb()
1.
l i ¢ l | ! History
Practicel Practice2 Practice3 Practice4

datel]
time(]
score|]

countdown(} || countdown() || countdown(} {| countdown()

addScore() addScore() minusScore(} || addScore()
minusScore() e \ showHistory()
£F - j 1
1 I 1
: : ' Patient Doctor
S Practice Factory id id
selectPractice() nagge name
telephone username
eMail password
:eg:’ addProfile()
editPatient()
showProfile() deletePatient()
checkPatinetProf()
selectPatient()
' selectPractice()

= 5 o o
3UN 3.3 Class Diagram a1aun13vaugasiusingy

v v
= Ly

1NFUT 3.3 Buandwvanisiindeazilegiisiu 4 guuuulasusiazguiuy
~ 4 ) R | -~ ) i - o ' |
ﬁ]wmmmmauﬂuluuwwayjamaasmmuauﬂmm%umimmumqamqmalulu
= o as 5 = H [Y] = -1
wilpunuaiuIsgneanwuuInagludnuuzvssnatauuuiin 1,23 uag 4 wwiluranagnues
wuuHnlagnsinmenmdidn 1 A lunistaiimenmdidaudazadasldvinisinue
< = P = = =) q" 5 U = o
wuuHnLae) aonieswuuiinlawuutlnuilsluiavus 4 wuuiln LAZLAaELUUNNAILISON
meanmwidalavatsasslavatsaidunisineniwiivn Tuduvesruldnisyinmsnienim
O 2 a v oo a | ° o a VM w & o g W e
¥ maﬂ%uﬂulmwmﬂummmr@ﬂ 1 auausavinmenwidalalaus F9sin1siiuduiin
Usgiinmstinvasdilneae riauﬁwmi‘i'lﬂw‘%aﬁmé’qﬁmﬁﬂﬂwaargﬂn’[ul,wiasﬂ%’amminﬁd
Teyaninusziinsinginuamagls duuwndguanisitnenindiin 1 afa feziuwmd

Tunsdanislalilesaudeiuaunme 1 auaiuisadanismenwivslaiaus
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3.4 Sequence Diagram a4lUswnsy

N1399NLUY Sequence Diagram Uazuanslifiufadsunisyauvesiusunsugiy
2 & 1 as ] @ a 1 ar & '
paulInfAuAaialngueanuluianssusne dwielud

3.4.1 Sequence Diagram @un13vimeniwiiin

Sequence Diagram @unsvitneniwintn 1u Activity uamsnisidnly

o w = o o a
T{fmum'imamwmumma‘iu‘[ﬂmﬂimqL‘flulﬂmmumaumgﬂw 3.4

i main.. Doctor Patient . HandTherapy Practicei

il siiin
3

| |
! {
| |
I |
f T
i |
i |
| !
i |
| |
| |
| i
| I
I |
! {
| |
| |
! |
| |
| |
i |
I |
| |
) |
! |
| |
| |

ci % 1 -] o
3UN 3.4 Sequence Diagram d@unsvimuamudn

13U 3.4 azuamiliviuisrwunsieuestusunsulastuanidounmevins
WigszuuinumfginsdumunmdangruteyauazriinsaiesulSndrasunme sy
vnfulusunsuashnsdenauliiuuseatasinsadnesudng YBIHNAAURDIAD
unmdidonuuuiniisesnisTigiininismenmiite uazvhnsadesuiindueints
mUmwﬁwﬂ’mLLasLLUU‘E’Jﬂﬁﬁaaﬂﬁﬁiauﬂﬁﬁwmiﬁd%ya id MnnueuazdinuaziFuriing
ﬂﬂﬂﬂﬂwﬂ’]ﬁﬂﬁwﬂ’liLLﬁN‘ﬁ@;&ﬁUﬂﬂﬁ’ﬁ]@LLaSL%'UﬂLﬁJﬁE]ﬂIUﬂ’}iﬁﬂﬂﬂ&Jﬂ?WﬁWﬁﬂﬁi@lﬂﬂUéﬁ?jﬂ

msmamwﬁwﬁ’m%ﬁmﬁLLamNasuaam'imsmwﬂwﬂ’mﬂ%ﬁuuaxuuﬁﬂmm&ami

mManwiinagiudeya
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3.4.2 Sequence Diagram @un1suanausyifnisnienmiimuadlusunsy

Sequence Diagram dunsuanUsyiinismenmiravedusunsindu Activity
Li,amemwffﬂﬂﬂﬂssi’ﬁmimamwﬁflﬁmaqn@ﬂ ma’lu’lﬂmﬂsﬁmLﬂulﬂmuﬁ’umauﬁ@gﬂﬁ
3.5

L3
LLWNE
)
SE
togin = ,J“},ﬂan —
y
574
selectPatient()
ﬁi‘.}ﬁ:['tif'
e _______

vagusyiRngin

sholvProfile()

l

N

l
{
|
i
I
| Patient
!
J
i
|
l

!
b |

2| " ] Qe o w
3U% 3.5 Sequence Diagram d@unsuansUsyiinmsnionindidnveddusunsy

NNFUN 3.5 uandliviuieddunmsiheuredusensilnesuanslewmsyinisi
gezuunudnasinsaumunndanguteyauasinnisairsesudnduaummstuaniy
TsunsuvinmsidenauldiiuaseauagyinnisadeeusSng Ve ndRURBIAe lEuITE
< }74 ey, o =l 8/ o s x
LaanmwlﬂaﬂsmmamuﬁﬂﬂﬁLmsmzmnmssmLuaaﬂu,asLLam‘ua;&amimamwmumma

ADUNLNIMUADDAN

3.4.3 Sequence Diagram dunisuiladsedagin

Sequence Diagram d@uni1svinienmutn W Activity uassnsisnluuilossTa

wAnaelulusunsudsazdulumudunaussgui 3.6
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main Doctor Patient]
LI
l . 1
login
I
I selectPatient()
| TogEn
J Patient
| e
| eudlyuszTRdin N
editPatient()
| S\ b
; Toyafiudly
I
‘ sqtAlldatalno, name, tel ,email, age, |sex)
i - d
| | I
= | , |

5U 3.6 Sequence Diagram daunisudluyszin ARl

9n3Uit 3.6 uandlviliiufsaiunisisurestvsunsilaeBuandoummdvinsid
gavvunuiiiginsdumunmdnngiudeauazyiinisaises udnsuesummdtuanty
Waunsuazihnsidenaulituwsenuazyimsaiisesuing vasliind dudemnielfunme
LﬁﬂltﬂUﬂﬁiﬁJﬂﬂﬂ‘iﬂﬁﬂLLaSﬁ’lﬂ’]iLLfﬂ’UﬁaﬂﬂlaIﬂU‘i’fﬁlmuailzﬁﬁﬂ?'ﬁﬁﬁﬁﬂﬁﬁlﬂﬁﬁu‘ﬁa%aLLE]BLU%EJ'LL

I @ & gy
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3.5 Activity Diagram vaslUsunsy

Activity Diagram lUsunsuniswmungsiinnisnimintdndeuazndudonay Tu
ANWLINRDULATBUIS S %LLﬁﬁl\‘llﬁLﬁu%u%aunWTWEN’}‘L!G]"N‘] AUAINTTUANY Fo Activity
Diagram d@unsviinigntmuidn Wu Activity uanansigrluldeaunisnenimdidaniely

& W <
lsunsuautunaudeguin 3.7

unwnd TUsunsu Fudaya

r
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HBYVBIULNNY

Lﬂﬁwqjsauymm
Lwng

A9I9EDUNT5L]
REKLRAVRH

ASEDUNA (=5

ASEN

d . . . 1 o
UM 3.7 Activity Diagram @autasunne

91n5UN 3.7 Activity Diagram  diuvaiunng Bununndidhgszuunsldau
- ¢ u v oA v W ar
Waunsu Wsunsunsaeaeumsileguasinnd dummelugiutoyaindedliuaysiamseiu
W 5 v o v i ! 1Y) v Y v | o |
nugwaya amnfesiaihuliassiugiudoya uwndnduludhgszuulmizneds suninde
gliskarunseiugiudeya Woumddrgszuuduiaummdvimsidondihe wiefumsiede
Aihelagnsentournanavasiiisuaznndum Wsunsumsaadeunisileguoadiaely
Y - [ | o w XY o vy
§veya mndeuanavesidislinsiiugiudeya unnddesnsendeumanavesiiaedn

g :J L2 7 1 /) L4 1 (7
A% w‘%‘a’iuﬁ'nﬂiﬂwgmﬂBqluadmﬁaﬂﬂﬂﬂmiu AUreasamziiounoud llusunsu
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NJUN 3.9 Activity Diagram #@2uvedunuuiln Wuwensaduyuuazaiange 15y
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P & U o o« ! do v g w |
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A1519 3.7 a5Une ER Diagram Doctor

518113 ) GUDEITRL
Id STRING() Primary key s%aUsz4167
vounmgivhnsiingszuy
Name VARCHAR() Fovounndiitorirgszuy
Password INT() siadndszuvvosunmdiiie
iingszuuvinmsidenddnly
AUALA

291919 Patient  1um1srefifiulssiRvesilnnseginu joalusunsunis
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598115 YA ANasunY
ANEATNUIUR
E-mail VARCHAR() BudAndevesiniivihnisiln
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AT wiln GRERITRT
minus INT() AT AnusayASs
al_time VARCHAR() nanitldlumsein
menwihdaluirasads
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MafAey :

Abstract

The virtual program for hand and arm muscle therapy was
developed for treatment of patients with hand and arm muscular
disease. Because the patient who have a normal physical therapy for
long time get bored, pained and also have risk if they use the actual
equipments. The program for therapy and devices are more expensive.
This Program was developed from Leap Motion using C# and
JavaScript and designed in virtual program which simulate the kitchen
that have 3 difficult levels. Every people that test program is so
interesting in its. And agree that this program make physical therapy

more efficient.

Key words : Hands and Arm muscles, Leaf Motion, Virtual
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private bool IsHand(Collider other)
H if (other.transform.parent && other.transform.parent.parent &&
other.transform,parent.parent.GetComponent<HandModel>())
return true;
else return false;
H
void OnTriggerEnter(Collider other)
i if (IsHand(other))
{ danger = "Danger"; isMinus = true; }
H
void OnTriggerExit(Collider other)
{ if (IsHand(other))

{ isMinus = false; danger =""; }
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Abstract

Developing training programs for physical therapy and
muscle arm was developed to therapy muscle arms. It is dangerous
when use real tool. Import equipment from abroad at high cost. The
program has a 3D simulation training sessions for a total of four
practice scssions with experts. The program developed with a motion
detector Leap Motion and angle and acceleration sensor developed by
C # and JavaScript testing satisfaction in intuitive, useful, beautiful and
convenient. By expert physical therapists and people of all ages
evaluated. The results arc in very good.

Leap Motion, Angle and

Keywords: Hand and Arm Muscles,

Acceleration Sensor, Physical Therapy.
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