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Abstract

There are many diseases that concerning the upper extremity of the body for
example the frozen shoulder, Shoulder Impingement etc.The patients get the problem to
move their joins on the shoulder and their arm.Nowadays a number of the patients tends
to increase. The main method to release the diseases is on continuously physical therapy
and must take a long time Physiotherapist use the device (that use the 3D magnetic field)
to record and guide the movement of hands (it called hand path).In this way physical
therapist can check and compare between hand path in normal cases , abnormal cases ,
before the physical therapy and after physical therapy. But this device is very expensive.
So, this research has created a program that is used to analyze the hand path easier and
low cost. The result was a comparison between the hand movement of the patient before
and after physical therapy. The findings were different and showed a trend of better

symptoms.
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0 otherwise,

Tae# 1YuA1 threshold way d,1Uu Euclidian distance N1 Eigen decomposition
anunsamuulaeg19TInaIaaY Single Value Decomposition waunidsaefinismian @y, u

video streams Wululaen

2.2 Edge Detection [2]
n1sMBUAM (Edge Detection) wWumswiausauingitoglunw Wensuiauseuing f
ransad ML (vua) vdedwiisvesingiule slsimunsmueuniwiignasaay
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=, 1

14



N1 UNIWlLLLIRIA T a lauLReaTuRD
Xdiff(x,y) = 1(x,y) - I(x-,y) (8.2)

T Xdiff AaAIANLANANGLLLLIUDY Lazaun1sy (8.2) dlunaisumniunis

convolution A28 template
=L 1

convolutioniwmsfiu wWefleglafisinauusivesveunin (Gradient Magnitude) Lites
Fufen esninaanuuanaseaiiniuuinvieay fiti N15UINAIAILLANANTBIRIED
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ANLSIVDIVOUNNUAD NMTMTANIIYBIUBUNW (Gradient Direction) Afiuselowwiuiu n1s

WRFMI9U89UBUN NENELNsav e laen s traunisnanalull

B s
6D, ) = tan™ ] Lar )
A difl (Xa }’)

1awTy GD(x,y) AANIIUDIUVBUNINAA AL (X,y)

FBN1sMveunIMAnauveldens nsuiveunmlulatiniAuwLLEIYR9IRTRUY
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2.2.1 Gradient and Edge Detection

a ' o o y
JUN 2.4 mslaseévdves Gradient

3 P 1ol ' v v al |
Gradient 78anmAsgURUUNTsladnTinTslasefuauduvesd Auuanaes gray

level v94 pixels 59U NIULNY x WazUNU y T3 Gradient vesgU 2D, I(xy) @1snsarnunasue
Tuguves vector lidail

ol

Gx dx
= [G,,] = lai

3y

GR Vi(x,y) LANTVAIN

, _0Ixy) _ - 1(x + Ax, ) — I(x,y)
* 8x  Ax—=0 Ax

al(x,y) . Hx,Ay)—I(x,y)
Gy = lim

6y Ay—=0 Ay

= - v & ar . . 1o o 2
\Wesangunmilusyuu digital seiiuatiu pixel Wy discrete wwuiu vilvianunsav

AULANAIIUD gray level 531319 AU pixel saUD3LA LU

af(x:}’) - I(x+1:}’) _I(x —1;}’)
ax 2
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0l(x,y) Hxy+1)—1{x,y—1)

dv 2
PREWITT
-1 0 1 -1 -1-1
Hf=|-101 and  HP=1] 0 0 0
-1 01 1 1 1

NIAIUILAGNIBNNT first order derivative lagagiiinu pixel seuinsilstnounazils

wveeiinaula nglihnindeusayudnaiisraulauaneieiu viliisawisamaeun

2 Hq— E 2
Tuwwaunu x Ineld ™ war wweuluwwiuny y teeld

Original Image Prewitt (Developed code)  Prewitt (MATLAB code)

Sobel
= T 1 -1 =2 =1
Hl=|-2 0 2| aud H;=| 0 0 0
-1 0 1 1 & 1
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NIIATUIATATIWAUVDS Prewitt operatorlnagifisy pixel s¥uingilagiouasienad

witlpuriu usimindilissuiulunusinm center line vasyaisaula vilvusiiunmveuae

v ad e & s H, o
WUATULT d@unsamveunslunnnu x eeld ¥ way Tuswaunu y lagly Hy

ntuhlUldmeeulagldninnisves Gradient operator atwmiinilglu Prewitt fiu

sobel ALANANAUDALTUTY

| (T HP) (.0 ]

_ 1 T 5 115 8
TFlai i) as — ‘ _ i) (I« H)(u,v)
VA #) 6 | (I+HP)(unv) Vifu.v) = 8 | g |
. Y (u. v, " (I + H g ) (_H, )

Original Image Sobel (Developed code)  Sobel (MATLAB code)

gﬂﬁ 2.6 LEARININVDIISN1S Sobel (File Dicom)

ajuviinves mask Ml

YUAUDI mask Row gradient column gradient
. . 0 0 0 0 1 0
Pixel difference lo 5 _lJ [O 1 O}
0O 0 0 0 0 0
; =T 0 1 1 1 1
Prewitt é 1 0 1 é 0 0 0
-1 0 1] -1 -1 -=1J
-1 0 1 1 2 1]
SRS =2 0 2 -lo 0 o0
-1 0 1l -1 -2 -1l
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I(u,v)

2.2.2 Laplacian method

2
=l =l

- - s s s d s 1 1 d
Bmstduisnsalinsmouiussuiui 2 Wuidislunsmanudlagldyei y 1
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8 §ir
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2

35n1sfaglvanlunisAuiauinninnisld Gradient method faa81901591U8 VYD

Laplacian method 1% Laplacian of Gaussian Uay Marrs-Hildreth \udu

o/

Bsihlalaenisadne mask wieffenisadraundnddnda (aunins) Tuiieldidu fitter

d o/ e 1 i/ a - d! =
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7FNI9
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gﬂﬁ 2.7 L@@ mask matrix 4R 3x3
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Tumsuszananalumadiaiannsavinlddiaents converlution Tuiiugiu uazdmiu
Laplacian mask #vwalugiuin wiazldinadia Laplacian of Gaussian (LOG) 1hunaelunns

@579 mask leagagldniu function 5l
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2.2.3 Canny Edge Detection

L%

N13957aUBeU Canny Aawalianisistayalasasneiifivsslonianingidevietneaiu
wazanUsuinuteayanasUsvunanaaegraunn dnisldiuvegisunivansluszuuideriatives
ARNTMEINAELATEY Canny WUTMBAMUAdIMIUNISUTEENAlin13ATIaMIvaUUL TS ULITY

Wimliivainviateiidnuvaeadieiuuin fdaulugiunisnsiamiveuiionauaueInlINfeINIg

wiantRsanunsaldaulaluvainvansaniunisal e ludinsunisnsiatuvaulsenaunie

1. AISRTITUTBUMIESNTIAIILAANEIAMTINLNEAINIINIIATIVIUILFITUIOU
Iganniignirfiesdululalunm

2. Q@mauﬁmwwumﬂiaL‘UaL'ima%mi%agjmaﬂmwawau

3. vauisrylunmesiiedesmneiiesniwisuarindulldnmsuniuasliadg

@
UVBULVA

iNeRBUANDIAINGRINITINE T Canny Tdupaadaveszuuuudiendalunainiiny

Hafduniunisiaulimnsan Aaiduifingaluinisemsiadu Canny gnesuiglasnissiud

AN WAgunsaUsEalaga Ui INYes Gaussian

A9 TI9UTRUNLAS UM S AL TUL LA ITURBUNIATIANIYEU Canny Aauilaluidn
Muualaginsipianaadddinisnsaiuiauazivetials iesainanuaiunsalunisnevaussiu
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A159T9UTRe Canny edge detection TuBaduannisuiunmliiaau (Smoothing) ¢
Fansounndou (Gaussian filter) Lief1§adyyiasunIL n§99 0ty AuIAILIA
(magnitude) uagfinvng (orientation) was gradient Ingldnsmeywussusunia Tudendald
nonmaxima suppression fu gradient magnitude 1iiovilviliveuiiutaas LLaﬂwfumufjmﬁm

14 double thresholding algorithm wipszyRniwanilureunaziisiousevay
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Original Gaussian Filter Liuw Sobel Edge detector
e b —

Image

Edge orientation Substituted

E.fu v E,(u.v) < —_— B

Double Threshold Non-maximum

Suppression
Hysteresis

Egaftt V)

]

2
Y]

NILUIUNNTEIMTUNIIM Canny Edge Detection $vi4uun 5 Tunou

Y . . - (Y, = v %)
2.2.3.1 14 Gaussian filter 1iavdndeyyinsuniueen Jamlannsly mask vuaian

999 Gaussian mask laaazAaals mask THmu1gAUIIY WBIINTUIAYDY

@/ [

mask AHanuUsedniainlunisdrdndyyiusuniuvosssuy

@

Original Gaussian Filter
» Iu,v
Tmage
Tae Gaussian filter 1Wuluay function ‘ﬁ
1 i—(k+1)2+ (G — (k+1))?
- RS ki) o SRR VY
2mo? 202

70879 5x5 Gaussian filter laglyian 8 = 1.14
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2.2.3.3 Non-maximum suppression
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2.3 Color detection [3]

2.3.1 HSV (Hue Saturation Value) [4][5]
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red, = red —min red, green, biue)
green, = green — min red | green, biue)
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1

Saturation @1unsaAuMlAcl

Saturation = maz( red , green, blug) — min( red, green, biuz)

max( red , green, biue)

H=50°/230°

a.chroma b. HSV saturation

Susv
V= max(R, G, B) Susv= C/v
¢. chroma d. HSL saturation

Shst
ChHh ifLsVa
Clho ifL>Va

L=%max(R G,B) +

Syc) =
Vamin(R, G, B) et {
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FUAUVDY hue way lightness 38 value (fivedots, 2010)
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value = max{red, green, biue)
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Use in image analysis
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2.3.2 RGB (Red Green Blue)
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2.4 Python [7]
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2.5 Open CV [8]
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