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Research Title: The Development of Inspection Program of Leg Muscle Movements
While Walking
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ABSTRACT

This research focuses on the development of inspection equipment and
program of upper leg musclesin twist and filted movements while walking. The
inspection applied Bluetooth and Triple Axis Accelerometer sensors with Physical therapy.
The receiver equipment will send the movement data of patient’s legs to the inspection
program of leg movements while walking. It sends the movement data via user interface
from the monitor or via Tablets. The movement data can be carefully inspected by the
experts for further treatment plan. Moreover, the inspection program can store the
diagnosis data of each patient at a time into the database which doctors or

Physical therapists can easily use for further analysis in treatment plan.
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maminae
2sUssananansdaiudeyaneqiietuiinasgruteya Tdun doyadas
Joyaguamnisedoulmussluwiazafiiimansie. Jayamsnsanaedoulmaes
1 deganisneenisnTa 3n13UsHnaraaannIsnsave e iteuamrause oy
HANSASITVRRUIY
3) gunsaliudgana
u Library #dnsaiugunsalnsredunisiadovln assimhiifesosumgnisal
Anee) AiAnduivgunsninmaduninedeulin uasfovdstoyaiudsdiu Taknsunie
dnwasnsindoulmuneiau de Bluetooth WiethlUuanmwauuniinge viatiludu
Foyad umileanelulusunsudswivuag
4) gunsaifumaiadetlm
Hugunsalivhmiiingiadunag Uszananatoyeainnisiedeulnivasniiees
Hravaatthy Faduvmnisaliasdygnduvimmdusasiivinnisidu Taeld Triple Axis
Accelerometer Sensor Tufiemnesingg  udrdsveyalinuaunsaldsdanyi Bluetooth
ludsluga eunsalfudymia wasihdeyaluussananasioly
5) Usgiin1mee
Wugrudeyaiiiuteyauesfinerinisassetudiu Tusunsunsadnumens
wdsulmvaziiu Fuhwihiitufindeyamaqannisnsavestisasds Ussiinisnse
wazdeyaiiinsiivesihluldlunsairesenudmiufiisudazau wasieldlunis
LAzl

3.2 dimuilaesunsal (Sequence Diagram) vadlUsunsuyanidanisinfaulniveg

v 1 a
nanuovluvnsifiu

AarunlpazunsuidAyansalould 3 ununw aadl




12

3.2.1 Fimudilaazunsy (Sequence Diagram) msl,%iamiaqﬂnisﬂ
Funaunisifounefuseninelusunsuuazaunssinsrasunisindeulnaidl
Auddy mnideudelsid wsdsmalinadwifinsafiawan InedWinueanuuutunuis nwi
5.2

Software Bluetooh

Computer Manager Razor MU

user !
: loop ), i [for each Razor IMU]

connect

]
P e

Alf Igconnected == frug]
submitBluetoothPort
sendRequest
248 ~ successResponse | |
deviceStale
sl ia R ol 1t g T
|
........................ A B oncnen L WL e 1 |
relee] 7. A failRespose . .
.| c_unnectFaElMessag&

connectiessags
R i o

Al 3.2 Fenunileasinsy (Sequence Diagram) nstliaunagunsal

SlefflFSudausdegunsaliuTusunsugnnsaanisindeulmuesnduienvas
Wy Tusunsuazadiensdesveluiidiusesidamsugys eiladygaugysvesnauiiunes
Hedyrnugysvesnsuiinrefilanisiau axfesweluiigunaniniaiunmaindeulmild
nangunsalliuds eauisndeusiodnss gunsainsadunsindeulunfiszdsaniugnns
Foudenduandelusunsugansranisiedevlmvssndruioaaziu udslilinsuindouse
duaudy wivnidewsialiduie gunsaifszdaniugnmadousenduindalusunsuduiuionds

ldnsu wevinsdeusegunialdnass
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3.2.2 Yuadurilaazunsu (Sequence Diagram) auzUneifiu
JunpunsdslayavaieiiUismaudu Wudunouninisidsinudayaaingunsal
ar1vduninedsulmludidusunsugansiansnioulmvsinduilovivaziu Taadwaw

5 o &
NLUUTURDUAINTNN 3.3

Software Bluetooh Razor MU
Computer Manager RERLE
user | |
1 startReadData | 1‘ !
loop {read data == true] | '
requestReadData |
- .
sendRequestData .
3
e [peacqel Diafg_-__--_____-__-U
Data ?
: 3 L L AT IANASALN L ;
representData ! "
R o | !
i ; ! :
A 3.3 Fiaunilaazinsu (Sequence Diagram) wausfUeii
Wed g dalusunsuyansranisieaeulmvesnduilovvaeiau [Usunsuazds
Tuaaludsiadanisugyenislunsuiinmas wasesweteyasinguniainsiadumaieioulng

gunsalnsndunisedoulmarlifudyyraildanlusunsugansianiud adnnisugysves

ARuNLAes gunInlazdidoyayariuiidnanisugnsludilusunsugansaanisadeulnives

nduilevvasiu dideyaiudiluGesqaunsens IFalrlusunsmgamsvhanu
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3.2.3 diaauiilnazunsy (Sequence Diagram) vasUufinga
Jurpunsyinuredlusunsuyansininaaulmvemniuiovivusiiuune
Tuinwa wdsaniiglieiunaaeuldluszazniuds wnddnludosfvtuinuanisiedouln

Watlu3esernnevds FanmuIaonLUuTuRausInINg 3.4

au

Software
Computer
user 3
i saveData H
i h_l_
==Crealg=> CSY
" Object
loop [util complete i
AL plete] :
addDaiaRow i
P i
... 2ddCompletRlesponse |
filleReqguest E
{cswleﬂ
. SaveCompieieMessage !

T
i
i
[l
i
'
i
1
'

AR 3.4 Fpaunilaezunsu (Sequence Diagram) vaugtuiinga

deduasiduldluszoeniauds unnddesnisiisrfunanisnsiiuioiuiby
UsyTRvesihe Tnsunndanunsatufindulusunsugansioniniadeulmussnduniforivnsiu
Tusunsuazasts CSV Object LﬁaLﬁu"é’i’a;gamim?iaulmuasa%‘m Response LitansI9dauns
Tuiindeyainadaudvield Wenuididands Wiknsumsainisioseludain Csv Object

Welusunsuspsaluiandu CSV Object azadisinduinana csv uasiuiinasmouiinnes
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3.3 nMseenuuulvsunsuyanTaan1nafeoulnivendiuilovivasiu
Wudwidimunldeenwuudmivnisihdayaiildannmsasinnlagldaunsalngiadu

nstaaaulmuIesizinisiivlulsasase uwiseantdu 2 dusal
o & a
3.4.1 N1998NKUUFIUTIYAVIIYNATIINTLATBU IIVBINA LB VIV AILLAY

1) ukunmdenslaozunsy (E-R Diagram) va4lusunsugnnsiansindioulnives
NALUBVIVEULAY LAAIRINTNA 3.5

patient_firstname
patient_lastname patient

doctor_firstname

Treaied doctor

275
*
m

AW 3.5 Lrunwdersvedlusinsuansaniandeulnasnd il vasiu

3.4.2 afureasdlugudaya

Futeyauaalusunsuganaamiedaulmvesnmulisvvusiiuinigdeys
FIUIU 3 71574 Al

Yan1319 15195038 (Patient)

Aegutg msstiilunseiiuteyausyiRvesthaeldlunslinsevdaduda idwmanons

=3 s a
UIALIU M990 3.1
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A19199 3.1 13195098 (Patient)

Wad ¥iln A1a5Une LT

HNNumber CHAR(8) sy PK

patient_firstname | VARCHAR(30) %‘at_@’ﬂ’w

patient_lastname | VARCHAR(30) | wwanase

doctor_id CHAR(8) swauNNg FK

= v ¢
YBNITN A519VBYALWNE (Doctor)
Aafuny asntllummaiiuleyatewunwndgnsia iensivaeuilasduswnddauadviesay

19 G4m99 3.2

M13199 3.2 my1adegaunne (Doctor)

Nad wiln Aa5U1Y U

doctor id CHAR(8) SWELWNE PK

doctor_firstname | VARCHAR(30) Faunne

Doctor_lastname | VARCHAR(30) - | uiwanauwne

A5 PITIRAHS (Result)
A1e5uIe mswiLlunissiiiutoyadtienlansianisidu weldlumsliesey

Uadumn99 Ndswanannsu1aldu 915199 3.3

AN5199 3.3 AI51enasns (Result)

Aad %iln AnaduIeY NUBLNS)
result_id CHAR(8) WANANTID PK
date time DateTime fuandinema
filename VARCHAR(30) | &g w4
HNNumber CHAR(8) EGENEE] FK
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NANISNAFDU

4.1 maievaslvsunsuyansiannafeulmvasndraidasnluvnziiu
4.1.1 nmshnrsgunsal
4.1.1.1 aufaimes
dmuiaiasnoufimesliluninidende desarunsnidouse
Bluetooth 1¢ qauanfinoufinmasiikuzi

CPU : Intel® Core™ i5 Processor

RAM : AUV 4 GB

0S : syuuludnis Window 10

2
s

4.1.1.2 msfnegunsninsandunsiadenlm
1) ﬂ’liaﬂﬁg\‘lqﬂﬂiﬂjl,%uf\]’]ﬂﬂ’]'iﬁ'izﬂEJ‘UQUﬂ‘iﬂjﬁlﬂﬁl“ﬁJUﬂTiLﬂgEml%?ﬁ’jﬂ 3
Tu e uwessIasunsBeamy S nugns kasuumaeitwsdosssnouis 7 gn
et lUAnuuaRif s Ao 187 aslwndneuazenn siheuasan wasdoidouazan &
Al 4.1

AN 4.1 gunsalasdumitaaeln

2) eusznavguniainmadunisiadeulninsunis 7 ga §ltavdl
gunsainsIumandaulmlvldgeinidavindu iethlufauussnievesthesmeaadn daan
n4.2
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AR 4.2 perniazAeTaE I

3) Wipusznevgunsainsiadumsiadenlviieuiesudd Inhaunsal

asIvTuMsAdanlnfndisiisanievastie fanTni 4.3

il 4.3 msfesgunsalnsedunmsiedeoulmiugiae

4.1.2 wieTusunsugansransindsulvivasnduidovvasiy
4.1.2.1 wihusnvaalusuny
dodaTusunsuyansannadeulmvssndmievasiiu Tsunsuas
wansusnueslusunsy ansadenasaulivionuseifauld funwil a.4
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KMITL

wirsasand wnrmnk

MASMSNUMISAoUBIDS

AnEdnuwdas

&

asd3 us:

]
o

AN 4.4 viusnuedlUsunsy

4.1.2.2 whae eusaugys
idleidenniiaansis wihaemisidenseugysozgnuans lngazuans
anurmsiieasiaugyslutrasiumis Watesssneduduansinddhifinadeusreugyslu
fumidstiug Watefasmng dudideananyinmsifeudsugyslumumisiuZeuiesuds win
inSommnaiiudunsansilliannindeureuqysludumisiuld Winisdeuselmidnads &
Al 4.5

Mnsnimmmsaouences s Sanmoos  ATL

Connect Blueiooth

Q alwnum
8 TaRMUIT
8 uaImun

8 192 8 afwnme
8 Ao
8 By

i

OK |

= v a i
AN 4.5 BU1IDLTaUNBU ang

4.1.2.3 wihveuamamsiadeulmvaziiu
dloidonrougysisuuiesuds Wiknsuazuanavthaauaninisindeulm
sazduiaiudng fuuy wasdunth lnswrasguazuansuesaasmsiaieuln Tnsanse
fenw wagtuiinamiuansuenisitioindeuln eduluusedd dnmi 4.6
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X

mASn3nuIMSAoUENS AnESnnmaas KMITL

WA 4.6 inasuansmsiadeulmvnsiy
4.1.2.4 vohaswanslseiRauld
wihveuanslsziiaultasuanuliedirsindoulniadwudanioiola
wihvsuansuse Talumbhusnvaslusunss lngmivelissuansiudont 1an uazswadUon Jeay
uansamgauliMuwndguasgminiu Awni 4.7

= X

Us:n Q B

AWA 4.7 winaeuseiRauld




UNi 5

dyuma

5.1 d3Una
Waunsugansranisiagaulmvsinaudevvasiiudulusunsunlylunisnsaimeg
nawndeulmvewthevmziu Swsldamadthenidlymnauien wu glienduduwgne duae

fnszgnuin wienduiilersouwse Wudu Wsunsuilendeudegunsalnsiadunisindeulm

vy
a w A

sheugys IWaunsalnsadunisiedeulmdiuau 7 gn Gaindsien azlnndreuazenn Midreuay
91 uazdalidneuazrvesiag laslusinsuasuansaiinisiadeulmaasitagly 3 yu fo yu
shumih gusuuy wazyuiudie lazuansesmnisadeubnluldasiu ieliunmdainsansia
Lagdinsgosmainmstadeulm Tusinsngainsatuiinamar Ialeifuduuss ialdme uas

windanusatuseIagUisunlasisiaeviasld

5.2 Yaidusuus
1) (udayaysyrnsiangauing
a 3 a 2/ = a L3
2) AndslusunsuyanTianisirdeulmrainmuiionvusiaulugunsal Smartphone

ey Tablet
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