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ABSTRACT

This project, present an application of 3D non-contact sensor Skeleton tracking by
Kinect in detecting skeleton tracking such as knee joints and ankle joints, to analyze motion
gait of the patient and get all information to be processed an abnormal gait of the patients
using Microsoft Visual studio 2010 (Visual basic) to the development and incentives in
physical therapy of patients. For this project can be, applied expand to physical therapy and

analysis of medical for abnormal gait of patients in hospital.
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Joint Motion Range (°)

Shoulder | Flexion 180
Extension 60

Elbow | Flexion 150
Extension 0

Hip Flexion 125
Extension 10

Knee Flexion 130
Extension 0
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Dynamic/passive: yes
Active: VERY difficult

110 130°

JUN 2.3 yuanesgiunasaslnnuasdnuusyimig

i http://design.tutsplus.com/articles/human-anatomy-fundamentals-flexibility-and-220joint-Limitations--vector-25401

NUN 2.3 uansryusnsgiuvesasinnvesnuuniludnvaznisenviludum
waziwmdenauas manRAuvesaslnndnunzenvluduniioenainunussdaleuingn
130 83f daumNvedarlnndnysvEunvIatla 0 a3

Hyperextension

o°
Neutral

—_— 90°

JUN 2.4 11N RI3 U LRSS N EYIMNg

i http://design.tutsplus.com/articles/human-anatomy-fundamentals-flexibility-and-%20joint-Limitations--vector-25401

Ci 1 o/ I d‘ o ar @ 1
91N3UN 2.4 uaneAuNInsEIuYesiIYIvInuunAludnuusnisieiauay
WiBganss muunAduvesiIsn vz teonanwnueedald 90 ssruazaIngn

150 29¢1 dufyuvasiiinyusmdsnnsld 0 aam



2.2 \nvaeinyulniiledivnes

SN
A
B T
. -y, = \ \\
e e A
J'_';&J x o TN ") 2 A
T L] ! e \ \
L P ey \
~ > o v A
» 4
Y 5 g&mmm

4 'm“g{ s = _- \ 5 ) " .
T e AN R SR RS SRR S
{f "i — )Ty 8 F 8 & % 8

.%K’ ol e ‘Ml‘Lw‘lui‘-n!.wts-u!-u‘.lniu:'{mr“.ulznn'lll}}JH'L"'.:-1.":1;14!'-#!*!'-‘!")1"‘1“’;
s &

g‘lJ'I?; 2.5 Intilediimas (Goniometer)

i http://www.algeos.com/kilmartin-digital-goniometer.html

= =l [ = = I3 5 [ - & A 5 @ < [l vas =
wn3eailedayulnilledines (Goniometer) Hwniadloiviainyuniadaeling

wvyuluaiumiantayuiuiugl soniometers tazanunsaingasvesnisindeulniseude

AOUDIAIUAVDITNNY TABNSLY 4 Tumeunsil

1.779 goniometer ATAUINAYRITDHD 219 goniometer MIULWILAGDUNVDS

TNNENTBYAUNUSNEIWRINT IALNTIUY

2. A529@pURNTINYaY goniometer Wuulatagluununatmisunudneds

o
eXe

nindetegfiagaundnnzyinisinede

4. guazeuAyNninanATesin goniometer

2.3 NQuULINnes

' 1%
ol o

LNEBS (Vector) A USHNaNIvaaunuas AFm1a Ly @S | auLss ,ns

N30, U39 8=

2.3.1 ANSTIINADS

MITIINWeS e N1sUInvieauiuvesnmedas 2 nmed Tuly Hadns
AlFduiannees Seni nmedans (Resultant Vector) Fafiansannld sail

1. msvnnneslagiinsdeugd vldlaedounneesidusads andueima
vowanmesmdunavinuianaie usafuivsannnesini Tnedeuldgndosisnug

waghianms wnwesansmlalaenisinszeene Anmanmesusnludsnmesgaving



o P o
Q R "
‘ —» e - -

F F
gﬂﬁ 2.6 1IMAeS R=P+Q

fian - http://mww.rsu.ac.th/science /physics/kan/general_phy/vector/vector.html

2. MsuInNmesiagldisNseALnAEns

o a

I Linwes P viyudu Q Wy g Awaminimesdwsle fail

1

P

JUN 2.7 Linmedans R

flan http://www.rsu.ac.th/science /physics/kan/general_phy/vector/vector.html

WRvaIRnwesaNAwInlannguadlalal

R = v/P2+Q%+PQ COS 8
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-1 Qsin ]
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A ﬁE} L’JﬂLG\E]'iVTﬁJ“UU']ﬂLVI’mU A M%ﬂﬂ‘Vl’NWliILL‘LﬂLLﬂ‘U z

JU# 2.9 Lines 3 14

flan - http://www.rsu.ac.th/science /physics/kan/general_phy/vector/vector.html

2.3.3 Nwaseerlsznau (Component Vector)

1. 93AUIENDUTBLINADI U 2 SR
1 A agluszuu x, y lag A vy q fuunu x
89AUIENBUVDY A muunu x fs A Ing A, = Acosq

29AUTZNOUVDY A AIUUNY y Ao A ,lng A , = Asing

9 Y
@ as Y ow A

Fatiu LN A Weuneniduesrusenauld @ AU

A

ol ED! A= Acosq T + Asing ] (5)

o
I

=1

=A

|

+

X

Tae9 yu1nee A




2. 99AUsENRUVRIINWASIY 3 IR

ot

11

o g 1 I's 3 o 1=
AWMUel A BgUNTEWU X, y 2 Iaenwas 4 vhauduinu x,y , z Wuw q .,

q

&
o =

ay, . MUERU Awes A amnsausnifussduseneumunnu x |y, z 16 sl

JU# 2.10 aeAUsznauvoIuNmDS 3 df

i - http://www.rsu.ac.th/science /physics/kan/general_phy/vector/vector.html

— o = l_:;
YUINUBY A | UNUFY A, = Acosq , 18l cos g, = —
A
— v o y
TNV A UVUAIY A, = Acosq el cos q , = N
— % o EZ
TUINVDY A, WNUMIY A, = Acosq , lnef cos qz=—"
A

@ — —
o e

Z
MUUA = A +A + A,

A = AcosO,. + Acosgy'j\ + ACOSBZE

29 A fp

B = cos'l(%) B = cost (=), B-= cosvl(A—:")

X

(7)
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2.3.4. 1INmasaLle (Position Vector)

nNmpSAUMLY winedls Lnwesveniwlweringiisuiugalaganis Sunda
AD1984

Q (3';‘ ¥ Ij)

5UN 2.11 LawesusnduLuY 3 dA

flan : http://wwwi.rsu.ac.th/science /physics/kan/general_phy/vector/vector.html

e — - & o ' = W
93U 2.11 Lnwes r, uae r, Iunnwesusndumisegn P uay Q Weuiiuga
O Tuszuuiia Ty

—

= Of’) = x;i\ + yJ+ zlﬁ

r_l’zoazx27+y2]\+zgﬁ

azle
=S =n 9)
PQ= (x, — %d | % B, ll + gy — z,)k (10)
Tngvuinves PQ Ao
PQ = \/(xz — x)*Hy, =y, )%+ (z, — z,)? [

a =iy )
7iaN19v99 PQ wlaain

a1 (—xy) 1, y,=yy) 1, 2y—z)
9,<= cos (———) | Gy: cos (—=—) | eZ: cos (=)
PQ PQ PQ
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2.4 \QULYBINITINUNITATIULNILUY 3 IR WS Kinect

£

Kinect fio aUnTnilaTuvRATELNY Xbox360 910 Microsoft lngaunsnandg
\du (Facial Recognition) wazlvifiaumunuinudiiumnisiadoulusunisvestiau
laEmse (3D Motion Recognition) Iaeludndusaail joystick 8nsioll waza1u1saansndes
vou{iaulél (Voice Recognition) uazuanainldfeddumaniliduinududnadaldkinect
AIVANNTANIY Taiwas

Kinect 1dumswminsausswing Rare (U¥Mgnues Microsoft Game Studios) uag
Prime Sense (U3¥ndyud Israel) Ine Rare \UugWanngensiuag @ Prime Sense il
HIWAILNTEUU Range Camera (ﬂé’aqﬁﬁmmmmﬂmmncv'm“uaaszazmwaﬁmwﬁaSﬂ,umw

2 §if) $353UU Range Camera ﬁuawmm‘imﬂxﬁmﬁ’ﬂﬁ?muamﬁwmwaa;ﬁﬁ (Gestures
Detection) wazgnihanlfifussuumuauiilifesldiioduses (Hands-free Control) s¥uU
Gestures Detection tuUsznausie sunisalusianmes ndos uas lulasduiianunse
Annumaedeulmuuuaudfvesingnanstuneusaztuldlunafivaty
Microsoft s¥ Kinect dw$u Xbox 360 tuanansafamuauiadoulnilizean
6 Au nefidiauliniouiu 2 au wazannsansredumsiedoulmdiusinaguassnanodiau
Iéivianan 20 90 198U Prime Sense tusrysuauAuTissuLannsansaeSu LRl
ophla um'%Qﬂﬁi"\ﬁ’mlﬂa‘ﬁuﬁﬁﬂﬁaammsm%’umwléf
2.4.1 daudszneuves Kinect duusznoudig
1. uaweinansandeulmiuag
2. NAv3 RGB (RGB Camera)
3. Wuwesinsyey (Depth Sensor)
4. TulasTviu 4 /7 (Multi-array Microphone)
2.4.2 52UUA99T Kinect 5995U
1. asdunisedeul 3 Huvuiius (Full-body 3D Motion Capture)
2. apdnlunii (Facial Recognition)

3. 9AAAeN (Voice Recognition)



f_i RGS camers
{?5 Infrared optics

:‘E‘J Myl array microphone |

SU 2.12 dhusenausneg 484 Kinect

flin http://mcub6.learninginventions.org/?page_id=244

M99 2.2 MSILARITI8ALLIDERAUDY Kinect

Property

Spec

Diagonal)

Field of View (Horizontal, Vertical,

58° H. 45°V, 70° D

Depth image size

VGA (640x480)

Spatial x/y resolution (@ 2m

2mm
distance from sensor)
Depth z resolution (@ 2m
lem
distance from sensor)
Maximum image throughput
60fps
(frame rate)
Operation range 0.8m - 3.5m
Color image size UXGA (1600x1200)

Audio: built-in microphones

[Two microphones

Audio: digital inputs Four inputs
Data interface USB 2.0
Power supply USB 2.0
Power consumption 2.25W

14
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Property Spec

Dimensions (Width x Height x
ldcm x 3.5cm x 5em

Depth)
Operation environment (every
Indoor
lishting condition)
Operating temperature 0°C - 40°C

'ﬁm : https://msdn.microsoft.com/en-us/library/jj131033.aspx

2.4.3 BANNITNIUYBITEUUNTIVINTLLY

o »
s yurssvaal N
& a
r funafl iAo n 1=

procezumy oftware

1 upsyGal liavstse

YEEN T P AN T F
s nund S N

3 lmage proceszmg oftware
Wiz uaanainoly

Dap=y Llag

- 2 Endusaifeszoemn
misbunwawe Tse
" -
Tayrpiteuse

e kitp  www wired com gadgeta® 2010 1] woight velsise-thot el T -doss 1T wank
JUN 2.13 WHUMNUARINITINUTRITEUURSIIn TS

'Luf‘1'1'3*';’&1'3wxw%'ammﬁﬂ‘uaq‘i’mgﬁhaqﬁ?ua’lﬁaﬂﬁﬁw’m*‘uamﬂﬂﬁﬂﬁuma%i’msax
(Depth Sensor) Eﬁ\iﬂisﬂauaﬂﬂiﬂﬂ 2 ¥ilafe Infrared Laser Projector uag Monochrome
CMOS Sensor taefa Infrared Laser Projector szdsuasdunsusalunssnuiuingiieglu
wndadl WeuasdunsusanssnuiuingRagasiiounduuniidasu Monochrome CMOS
Sensor ntugeRITHIsMIIMTTBY B R EAMSALN WA BT SR

o Kinect $sefumnuiiudnudfiazannsosndiausanamnanimuindouniely
wosld wenvnifu Microsoft Kinect Sensor gafisyuu Skeletal Tracking #il4Rnmn1ulase
nsegnuellian deanansafemulfinniign 2 au uivuesdiuiaun 6 au Senmiluang

o w ]

sslunmveddasinszgnuywdiumuhedass 20 adfyausiang
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SHOULDER CENTER  HAND UIFT

mmm‘ O.u:.a"‘"
me.' .mmm-r

l.llitﬂ. .l. LT
i \

alh @

()
31J17'i 2.14 (n) N33U3A Skeletal Tacking
() 9@ Skeletal Tacking

i - https://kinectasia.wordpress.com/tag/kinect/

1 o _ 0‘; = 1 = 1 I A

dud1Ayued Kinect Wufia NUI APl faludiultousosening Kinect Sensors
(VGA Camera, Monochrome Camera, IR Camera, and 4 Microphones) fumauiLnas

d” v 4 o af =l 1 EA = L] & 1 1 dy = ¥ 1
wenanilnihiiddynethmilsfienisditeyasie 1y sUunm anumudnvessy Wldse
Inedoyamarililognuszananaudianunndlldauluguuuy Skeletal Tracking

Ta51795d M5 Kinect 7 wsou NUI APl @1315095995UN15Y11914984 Kinect
Sensors 11NN 1 AT YIT1UIULATBY Kinect Yuausamslatasldiasduiiuntdu NUI API

n’l‘u o d‘ v 1 . 1 L3 n‘nl'd-gr/ 1 @/ o
uananfifsaursanivuaveliumay Kinect wsltaswiiasniilyseefunisvineu

1NN 1 waualunanfeaiy
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STnvoduanant NTZADNINAAANTIIN

iBilny

lumsihfeyasegitléan kinect lWliewiudosimafmuateuiiarlimsteya
Uszianlny wﬂnhiﬁ"mumﬁgmwiﬁmﬁua311Jawmiﬂﬂﬁmgauﬂ%‘lﬁﬂuizijmsﬁﬂmu
UssLamvastoyaitanansnianldléde
- & (Color) wpuwAlAduauIsandvesUildan Kinect wldam
- A1wan (Depth) 77@1\@ﬂmlﬁuﬁﬂmaamwmﬂ Kinect asgniilulfluneuwdiaduy
- mudnuazmIeATiay (Depth and Player index) dwsunauitanansalday
1nnd 1 autuly
- Skeleton (Hudeyasumingvessinie
2.4.4 Kinect #1%3U Windows
U Microsoft lauaaeyadiiaaany (Software Development Kit , SDK) @3y
Windows 7 ilefufl 16 fiqueu 2550 G SDK faedilaiwinessaques Kinect dwiu
AeufimesiEs ey FalusunsuiannsotuldWauioundiedu Kinect Wi C++
C# wa Visual Basic dhufiiansaneeiignaaililu SDK s léun
1. Raw Sensor Streams dwsunisihdayafuitldanidugeseiegluldau
2. Skeletal Tracking dwiufinnmlasssnswomysd Seannsnfnnuligean 2 au
3. wiouify malanduvesiitonsiife amnsnluimunduteuniiadunue
P14 (Gestures Control)
4. Advanced Audio Capabilities 1#lunissruunidesingg danusoidades
FUMIUAY (Nouse Suppression and Echo Cancellation) wazhenidssvasuiay
yarals Seiliaestannsaluihluiaundunisauaudeidies (Voice Recognition)
5. Ianlusunsusieeng uag onaisuszneu
System Requirements
1. syuuUIsanataluy 32 wie 64 Un
2. sruuUszananatusn Dual-core 2.66 GHz
3. 993 USB 2.0 (hwld3miugunsnidu)
4, WiheANu10E199 2 GB

5. 53UUUURAn1T Windows 7

144316
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MsimuneUndnduiuaunsaldldi Kinect Aunfuiaias Xbox 360 wieasld
Kinect dw3u Windows lags1Auea Kinext dmiu Xbox Huasfizagnninnn wnld
Kinect flum3ay Xbox ‘iuﬁrﬂu Xbox 360 (slim + Kinect) %38 Xbox 360 (slim) fasld
gunsaliaiufie Kinect Power Cable iwszihiflunannli usdndu Xbox 360 Juiirfiazan
w¥ouans USB uay a1e Power dandauldauldviu

dauALUANA1TEN IR T TUd MU Xbox AU Windows fia Kinect dwsu
Windows tfuansnsniTluimuiiegsials wag svuu Near Mode tuagldliulusuildy
Windows 1itiu is1z3u Windows ansnsaldanilfsverindandie 40 wufians WA 360

v A = ] ‘d‘ 5 1 s v
1Hlalndgan 80 wuRans dwensauasduqtuansiaiudniiay

I
=

JUN 2.15 szwghianunsaldauaes Kinect

flan https://msdn.microsoft.com/en-us/library/hh9 73074 aspx
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2.5 TUsun3u Microsoft Visual Studio 2010

Microsoft Visual Studio fia Integrated Development Environment Wauntulae
Lulaswewy Faduedosdiofitretnamngendusiaulusunsunaufiames web site,
web application wag Web service syuUTisaeiunisvineutiudl Microsoft Windows
Pocket Pc, Smartphone uag Web browseriuﬁﬁlﬂ;ﬂ’u Visual Studio tuansnsaléniwm

Tusunsumdu Netlulusunsudientu wiu VB.INET C++ C# J# (Juduy

M-upw!t' i
oQ Visual Studio 2010 Uttimate

STTT TR T L LA

This product is beensed to:

3‘1.!17; 2.16 TUsunsu Microsoft Visual Studio 2010

fan http://dakdown.net/img_src/util.120814135621 kHHpk.pne

Fupounsideulusunsudne Visual Basic NET
1. spnuuuminvpuadlusunsu Ineihraulniasag 910 toolbox 1119UUNDSY
W USurwawassumleefigesnis
2. fitvum Property Taawasunazosulininieg vunesu Tngldiulad Properties
3. MslgulAnAIvaNnIYIUYealusunsy
4. ulusunsuilenmaauinlusunsuvhauldmuigenisvielal
5. fumdeiianann thvnlusunsuiedeiianaiandeviaullldmufisonis

6. ADULNE Project Tuidulndlusunsaisuld Executable File



20

2.6 AW Visual Basic

2.6.1 YszaRanuluunvesnien Visual Basic

A BASIC gnadrslut a.e. 1963 Iay Hohn Keneny uag Thomas Kurtz fiviende
Dartmouth Tudosdumnindiymjsmnelunisianiniun Basic fu ifelilunisaouuily
msidieuTsunsy Tasuiisuuuuie q Weavmnlunislda ull 1970 Microsoft 183
nAnFILUsN19 Basic lu Rom ¥ 19U Chip Radio Sheek TRS-80 1y daulaaun
\Ju GWBasic #1 1Ju Interpreter mwiildiiu MS-Dos uazlull 1982 Microsoft QuickBasic
IFsunswmurtulaeiiuaiuaiunsalunissulusunsuliiiu Executed Program
sasta vl Basicilrnandiu "Structured Programming” 1103y Tagniséia Line Number
fisly Woaudenanurindunwereufiamesiidlasasnsludnuae Spaghetti Code uld
JUWUUTDY Subprogram ag User Defined saansld Structured Data Type Wazn1s
wamanasldausunsiinlidnsldamulussfuitgedu saukainasldidesseneuls
miloufun wIAouRNABSEY 9 19U Turbo € waw Turbo  Pascal  (fudy

Visual Basicllumwmeniiamesiiléuanufenlumsiunldnuimunlusunsuuy
3% UU Windows osan Wuarwineuinesildimaluladludnuaus
VisualizetiufidoazazainlunismduiadesliindosilefilusunsulésmadonSldmiu
sanuuuwiveuazdsene q dmsuluniadeulusunsuliiseviessnanaione umates
sanuuuntiaeitnsaanindeu Source Code Tiguan

Visual Basiciliuiadasilollunswaulusunssuduldom Adladunsesus dold
asnalUsunsudrs  vu Windows wielusunsumesszdunans isdenldiadusine qlaoea
fUszansnin aasnaulusunsuiueisyduionndn ﬁwﬂ’muﬂﬂmﬂmluizﬁuqq
Tnansld Object Linking and Embedding (OLE) uag Application Programming Interface
(API) ¥9453UU windows 1nUsznaun1sileulusunss

2.6.2 Visual Basic

Juaiaadleonldainalusunsumeg 1y

]

TUsunsuRTUUUsEUUUHURNTT  windows iy TusunsuAuInLaY

TUsunsugutoya 1y Microsoft access , Microsoft SQL server

AN LNWLLANI9ATU Active X

TUswnsunsuuudumasian
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2.6.3 d1uUsenauvey Visual Basic
Tnevilu 1579814 Project Standard. EXE fafunsdeulusunsudisuuu
Juland Project fio nguvas File Misazthusmiufioasalusunsu
318381 88AUIEINUITNOUAIN VDINTIR0
- Menu bar
- Tool bar
- Tool box
- Project explorer
- Properties window
- Form
2.6.4 wénlun1si¥eulusunsuly Visual Basic Ifutsoonidu 2 tunaundn o
nseenwuuniaseslusunsuudiudilddndefugly Sundn user
interface MaiTulusunsudumsimuanuautRvesroulnsa vuwesulimnyan
wazlfoudndameuaueadiiud
2.6.5 nseanuuUntiIaveslusLnIuiAaulnga
- peulnsa (Control)  udesilofllflunsesnuuureuinsailiduiiug
- windand text box T5udeyaandly
- 1w (Label) Tduanstoyauisagnaunly
- Jufnds (Command button) WWgldranundiiievlineuiamesviinu
VNN
- AaudnUR (Properties) flo dnwuzanag vosroulnsafignimnteuurady
fisrannsaimualdigu foaruiiusnguuaouings, suuunous
- windend text box HRaaut text Aldimuatoruiiazuans
- 1aLUa (Label) finanti Caption #ldimuatermuiiazians
- {ufinds (Command button) fianuanta caption #ldfwusdeni
flazuans
2.6.6 WPF Application
WPF 88311310 Windows Presentation Foundation tduwuafaniswaiui Ul (User
Interface) uuawilsdesleuBaneugaunn fnszuruns Data Binding fidangugs vinlsan
ansadou Ul idudoulsazain Tag Programmer anunsnoonuuvlussuasaiouiny
\Ju Projection ¥4 Data ¢ doffiiaug vesufide ANIENNNTOLTEY View Model Object

Weaugunsivaisuves Data afuded Taedl Ul azidumilountininaseu lneiiduas
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wWasuluduwuulnufld asruwindistfu Bind fu View Model Object ae9gnRes vl
a1ansafiag Unit Test # Ul 1laeeiu View Model Object aanuuusnifiungnei

uenING WPF dazativayu Ul fla$1eassd & Animation Framework wazayan
TWRauviununne1sil Graphic Designer sonuuuald Tassinu XAML Ssazaan dreund
sunnfigalunisitaeyinlilusunsufiviiinifg Sgnidu Animation fafiametvaziasudivly
Mac OSX waslusunsuasiolmiiuuy Microsoft Surface ammmmaé’waﬁﬁ?ﬁmﬁwﬂgﬂﬁ
w1 WPF

ajutanves WPF Application

- annsaasalusunsuliaisnulanie Style (ade CSS 204 web)

- finswilefianeany

- @374 Animation Tulusunsuladresie Storyboard

- AINIIRUMTTinTsYheIusEning Desiener way Programmer Idaehadniau

- MuuA Control (Tool) vaaisealeise User Control

- lusimaun Code 3nn 19 interface dsnisalug
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NANNISNITULASZNITODALUUY

& ! = [ o § @ . . !
UNUILNAND UaNNIIVNUNINATGY Skeleton tacking ¥4 Kinect 315¥yn1suen
ARG IUMUIVBIUAEA NITVINUUALUNUNINANTIINUTaTs VUL DUTUR Y waY

ANWULVIINNNTNAFBULNTDII 3 90 f Walva fen uazialt

3.1 %#8nN15 skeleton tacking

Wiavinaaianidu skeleton tacking YuszagyinaaIN@INdad Kinect Usyunal 3.5

= [ @

wes [WugeitevihnsiusseraaRinuasfinmunisindeulnivesinagey lnafifafiduas

Wuwuu 3 316 F99innderonsrAnNUeesIN1Eavee 20 90 AiaEudusses (0,0,0)

[ a s v a .
ﬂ%']ﬂ‘ﬂﬂ“ﬂ?‘l'ﬁ\iﬂﬁ’]ﬁﬂ‘UiBEI%ﬂT]%J%Q’UENﬂﬁEN Iﬂ&ﬂ‘ixﬂﬂmjdﬂiqu (Hip center) Lﬂugmﬂma

9

o

Aiinuazunuazidusagy

Skeleton Data

HAND RIGHNT AL SHOULDER CEINTER HMAND LEFT

AY ns - . @.’ L
w—— \;/ ® oo
’ - ] -

WIOULDIR mIGT T SHOULOIR LETT

K3
S CENTIR
.

Lo LAY

e sscy [ IR

aamum asot oy
FOOT ROGHT FOOT LEFT

Ul 3.1 9m Skeleton Tacking

3 ,
i3 : http://i.imgur.com/OdxJm.png

Tulnsaauilazsiinisduqe skeleton tacking stavm 11 ga fio Walvadne

(Shoulder left) #aluaw (Shoulder Right) andne (Elbow lift) Aanv31 (Elbow Right)

nIzAN@INT U (Hip center) azlwndane (Hip left) axlwnuan (Hip right) 1ge (Knee left)

YN (Knee right) Windhe (Foot left) wag Winu (Foot right) Tagasldrgalunwannu Y

(Position Y) ¥inmsinsvezvasganszgniitegrmiaund darnniitiuazinagdudda

auLflosnniiinganans (Position center) 9afinsegniangiu (Hip center) ugmisudy
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3.2 N1TVINNIUYDITSUU
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E‘U‘VI 3.2 ATEAUINUARIATIAN ATULNUPNTDILAGEUD

v o o

NNFUN 3.2 Uanwrunisiuansayy wasaununslulsasdanedminmuuzdmes
UnnreanUndalanusiind “Gusinuazinnaisldanuinnuss vioawny Z  tield

a & ady @ R [ w | v
WAIznItinnoINIsgNseniataying visgUlslunguuiavdinaslnn uazdwduldy

2/
= =

Aaiegauiinund” Feluwsazderasziivimiluntsveaouseiuliuediveinisuin

Y

Taednnenwazlubimue warasunissne

U 9

Sensor Array 1
Image Stream e
e

B L T — NUI Library " Application |
Audio Stream ' p

JUN 3.3 laozunsumsfnsosendng Kinect Auuaunaladu

fan - https://kinectasia.wordpress.com
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( Start )

y

Get the camera
Kinect skeleton

Command Z
button /

Stop

Check Command button j

Recent

calculation

-the angle and
holid

Another Button

A 4

Calculate the angle from 3D

vector

A

7/ Show angle and position /

JU1 3.5 Flow Chart TUsunsulyuanisvitagienienmw

9IN3UN 3.4 uams Flow Chart m3vihalulyuamsyirnuismenwinde Taeisy

\WalUsunsu nded Kinect 9¢13uv11n159837 Skeleton tacking ¥4 20 9 soulusunsy
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srduidnmisldauandudds Wadeulvindumdliuansmyumiomunivssdiula

[
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MnuIRIMIUssnanamfidenuiuannaiveuansteya lneszuuagyinismunduly
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3.3 anwuzyimelunmadgau
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maveaevazwULdunisgluagy 3 9 Falldnwazuazvimenismaaay Al

JUN 3.6 NanaaauinAyuvestosewilva

RNFUT 3.5 Wuinsvageunisinryuvesderemlvdluvbusnusuivaauasvi
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Imports System

Imports System.|O.Ports

Imporls Syslem.Threading

Imports System.Text

Imports Microsoft.Kinect

Imports CodingdFun.Kinect.Wpf

Imports System.lO

Namespace SkeletalTracking

Partial Public Class MainWincloy

Inherits Windov

Public Shared ScreenMaxX As Integer = 320 Public Shared ScreenMaxY As Integer = 480Private

WithEvents sensor As KinectSensor

Public Sub New()

InitializeComponent()

End Sub

Private Sub Window_Loaded(ByVal sender As Object, ByVal e As Routedt ventAros)

DiscoverKinectSensor()

End Sub

Private Sub sensor_SkeletonFrameReady(ByVal sender As Object, ByVal e As

Microsoft Kinect.Skeletonl rameReadytventAros) Handles sensor.SkeletonFrameReady
Dim skFrame As SkeletonFrame
Dim skeletonSlot As Integer = 0
Dim playerSkeleton As Skeletor
Dma=1,b=2c=3d=4,f=5¢=6h=7,1=8,j=9,k=10,1=11,zz= 100, R

=22, RR = 33

skFrame = e.OpenSkeletonFrame
If Not skFrame Is Nothing Then

Dim skeletonData(skFrame.SkeletonArraylLength - 1) As Skeleton



skFrame.CopySkeletonDataTo(skeletonData playerSkeleton = (From s In skeletonData
Where s.TrackingState = SkeletonTrackineState.Tracked Select s).FirstOrDefault()
If Not playerSkeleton Is Nothing Then

Dim FootRKinectX - (playerSkeleton.Joints(Joint Type. FootRight).Position.X)
Dim FootRKinectY = (playerSkeleton.Joints(/oint Iyje.FootRight).Position.Y)
Dim FootRKinectZ = (playerSkeleton.Joints(/oint |y . FootRight).Position.Z)
Dim FootLKinectX = (playerSkeleton.Joints(/oint I'vpe.FootLeft).Position.X)
Dim FootlLKinectY = (playerSkeleton.Joints(/oint [ ype.FootLeft).Position.Y)

Dim FootlLKinectZ = (playerSkeleton.Joints(Joint Tyvpe.FootLeft).Position.Z)

Dim KneelKinectX = (playerSkeleton.Joints(/oint | ype.Kneeleft).Position.X)
Dim KneelKinectY = (playerSkeleton.Joints(/oint [/ .KneeLeft).Position.Y)
Dim KneeLKinectZ = (playerSkeleton.Joints(/oint [ ype.Kneeleft).Position.Z)
Dim KneeRKinectX = (playerSkeleton.Joints(Joint I yie.KneeRight).Position.X)
Dim KneeRKinectY = (playerSkeleton.Joints(/oint [y c.KneeRight).Position.Y)
Dim KneeRKinectZ = (playerSkeleton.Joints(Joint [vre.KneeRight).Position.Z)
Dim HipleftkinectX = (playerSkeleton.Joints(/oint [ ype.HipLeft).Position.X)

Dim HipleftKinectY = (playerSkeleton.Joints(Joint ['vpe. HipLeft).Position.Y)

Dim HipleftKinectZ = (playerSkeleton.Joints(/oint T ype. HipLeft).Position.Z)

Dim HipRightKinectX = (playerSkeleton.Joints(Joint [vpe HipRight).Position.X)
Dim HipRightKinectY = (playerSkeleton.Joints(/oint ype.HipRight).Position.Y)
Dim HipRightKinectZ = (playerSkeleton.Joints(/oint I ype.HipRight).Position.Z)
Dim HipCenterKinectX = (playerSkeleton.Joints(Joint I'ype.HipCenter).Position.X)
Dim HipCenterKinectY = (playerSkeleton.Joints(/ont Type.HipCenter).Position.Y)
Dim HipCenterKinectZ = (playerSkeleton.Joints(Joint Iype HipCenter).Position.Z)

Dim AnklerightKinectX = (playerSkeleton.Joints(/oint Type AnkleRight).Position.X)
Dim AnklerightKinectY = (playerSkeleton.Joints(Joint Type. AnkleRight).Position.Y)
Dim AnklerightKinectZ = (playerSkeleton.Joints(Joint Type. AnkleRight).Position.Z)



Dim footrightKinectX = (playerSkeleton. Joints(Joint ype.FootRight).Position.X)

Dim footrightKinectY = (playerSkeleton.Joints(Joint I'vpe.FootRight).Position.Y)
Dim footrightKinectZ - (playerSkeleton.Joints(oint Type. FootRight).Posilion.Z)
Dim AnkleleftKinectX = (playerSkeleton.Joints(Joint | yvpe.AnkleLeft).Position.X)
Dim AnkleleftKinectY = (playerSkeleton.Joints(Joint [vpe.AnkleLeft).Position.Y)
Dim AnkleleftKinectZ = (playerSkeleton.Joints(/oint |y e AnkleLeft).Position.Z)
Dim footleftKinectX = (playerSkeleton.Joints(Joint Ivpe.FootLeft).Position.X)
Dim footleftKinectY = (playerSkeleton.Joints(/oint [ ype.FootLeft).Position.Y)
Dim footleftKinectZ = (playerSkeleton.Joints(/oint [ vpc.FootLeft).Position.Z)
Dim HandleftKinectX = (playerSkeleton.Joints(Joint [vpe.HandLeft).Position.X)
Dim HandleftKinectY = (playerSkeleton.Joints(/oint T vpe.HandLeft). Position.Y)
Dim HandleftKinectZ = (playerSkeleton.Joints(Joint Tvye.HandLeft).Position.Z)
Dim HandrightKinectX = (playerSkeleton.Joints(/oint [vpe.HandRight).Position.X)
Dim HandrightKinectY = (playerSkeleton.Joints(Joint Type.HandRight).Position.Y)
Dim HandrightKinectZ = (playerSkeleton.Joints(Joint Iype.HandRight).Position.Z)
Dim WristleftKinectX = (playerSkeleton.Joints(Joint Type WristLeft).Position. X)
Dim WristleftKinectY = (playerSkeleton.Joints(Joint Type. WristLeft).Position.Y)
Dim WristleftKinectZ = (playerSkeleton.Joints(Joint [ yvpe WristLeft).Position.Z)
Dim WristrightKinectX = (playerSkeleton.Joints(Joint Type. WristRight). Position.X)
Dim WristrightKinectY = (playerSkeleton.Joints(/oint Ivpe WristRight).Position.Y)
Dim WristrightKinectZ = (playerSkeleton.Joints(Joint Type. WristRight).Position.Z)

Dim ElbowleftKinectX = (playerSkeleton.Joints(Joint Type Elbowleft).Position.X)



Dim ElbowleftKinectY = (playerSkeleton.Joints(Joint Type.ElbowlLeft).Position.Y)

Dim ElbowleftKinectZ = (playerSkeleton.Joints(Joint [ vpe. ElbowlLeft).Position.Z)

Dim ElbowrightKinectX - (playerSkeleton.Joints(Joint Ty e ElbowRight).Position.X)
Dim ElbowrightKinectY = (playerSkeleton.Joints( /ot Type ElbowRight).Position.Y)
Dim ElbowrightKinectZ = (playerSkeleton.Joints( /it [y .ElbowRight).Position.Z)

Dim ShoulderleftKinectX =
(playerSkeleton.Joints( /ot | ype.ShoulderlLeft).Position.X)

Dim ShoulderleftKinectY =
(playerSkeleton.Joints(Joint | vpe.ShoulderLeft).Position.Y)

Dim ShoulderleftKinectZ =
(playerSkeleton.Joints(Joint vy .ShoulderlLeft).Position.Z)

Dim ShoulderrightKinectX =
(playerSkeleton.Joints(Ioint [ype.ShoulderRight).Position.X)

Dim ShoulderrightKinectY =
(playerSkeleton.Joints(Joint | ype.ShoulderRight).Position.Y)

Dim ShoulderrightKinectZ =
(playerSkeleton.Joints( ot [ ype.ShoulderRight).Position. Z)

Dim ShoulderCenterKinectX =
(playerSkeleton.Joints(Joint Tvpe.ShoulderCenter).Position. X)
Dim ShoulderCenterKinectY =
(playerSkeleton.Joints(Joint Type.ShoulderCenter).Position.Y)
Dim ShoulderCenterKinectZ =

(playerSkeleton.Joints(/oint ['vpe.ShoulderCenter).Position.Z)



Dim HipRAngleXZ = ((-1 * 180 *
Math.Atan(playerSkeleton.Joints(/oint Type HipRight).Position.X /
playerSkeleton.Joints(/oint I vpe. HipRight).Position.Z)) / 3.14159)

Dim HipRAngleYZ = ((-1 * 180 *
I1ath.Atan(playerSkeleton.Joints(Joint I ype.HipRight).Position.Y /
playerSkeleton. Joints( ot [ye HipRight).Position.Z)) / 3.14159)

Dim HipRAngleXY = ((-1 * 180 *

Iath.Atan(playerSkeleton.Joints(Joint [ vpe HipRight).Position.X /
playerSkeleton.Joints(Joint Iyre HipRight).Position.Y)) / 3.14159)

Dim HipLAngleYZ = ((-1 * 180 *

Iath.Atan(playerSkeleton.Joints(Joint | ype HipLeft).Position.Y /
playerSkeleton.Joints(Joint [ v HipLeft).Position.Z)) / 3.14159)
Dim HipLAngleXZ = ((-1 * 180 *
IAath.Atan(playerSkeleton.Joints(Joint I ype.HipLeft).Position.X /
playerSkeleton.Joints(Joint Ty e HipLeft).Position.Z)) / 3.14159)
Dim HipLAngleXY = ((-1 * 180 *
[Math.Atan(playerSkeleton.Joints(Joint [ ype. HipLeft).Position.X /
playerSkeleton.Joints(/oint | ype HipLeft).Position.Y)) / 3.14159)

Dim HipCAngleXY = ((-1 * 180 *
IMath. Atan(playerSkeleton.Joints(Joint Type HipCenter).Position.X /
playerSkeleton.Joints(Joint Type.HipCenter).Position.Y)) / 3.14159)
Dim HipCAngleXZ = ((-1 * 180 *
IMath. Atan(playerSkeleton.Joints(oint I'vpe HipCenter).Position.X /
playerSkeleton.Joints(/oint [vpe.HipCenter).Position.Z)) / 3.14159)
Dim HipCAngleYZ = ((-1 * 180 *
IMath.Atan(playerSkeleton. Joints(Joint Type.HipCenter).Position.Y /
playerSkeleton.Joints(Joint Iype.HipCenter).Position.Z)) / 3.14159)

If a = nomal.Text Then



Box.Text = "yLung1e"
Dirm ABVecterX = ((HipleftKinectX - KneelKinectX) * (FootLKinectX -
KneelLKinectX)) + ((HipleftKinectY - KneeLKinectY) * (FootLKinectY KneelLKinectY)) i
((HipleftKinectZ - KneelKinectZ) * (FootLKinectZ - KneelKinectZ))

Dim ABVecter = (((((HipleftKinectX - KneeLKinectX) /A 2) + ((HipleftKinectY -
KneelLKinectY) /A 2) + ((HipleftKinectZ - KneelLKinectZ) A 2)) A 0.5) * (((FootLKinectX -
KneeLKinectX) A 2) + ((FootLKinectY - KneelKinectY) /A 2) + ((FootLKinectZ - KneelLKinectZ) A 2))
A 0.5))

Dim s1 = CInt((175 - (180 * I 1ath.Acos((ABVecterX) / (ABVecter))) / 3.14159))
Dim s2 = CInt((175 - (180 * /ath.Acos((ABVecterX) / (ABVecter))) / 3.14159))
Dim s3 = CInt((175 - (180 * 1ath.Acos((ABVecterX) / (ABVecter))) / 3.14159))
Dim sa4 = CInt((175 - (180 * I1ath.Acos((ABVecterX) / (ABVecter))) / 3.14159))

Dim s5 = CInt((175 - (180 * Ilath.Acos((ABVecterX) / (ABVecter))) / 3.14159))
TextBox1.Text = CInt((175 - (180 * 1ath . Acos((ABVecterX) / (ABVecter))) /

3.14159))

TextBox2.Text = CInt((175 - (180 * I1ath.Acos((ABVecterX) / (ABVecter))) /
3.14159))

TextBox3.Text = CInt((175 - (180 * I 141h.Acos((ABVecterX) / (ABVecter))) /
3.14159))

TextBox6.Text = CInt((175 - (180 * I1ath.Acos((ABVecterX) / (ABVecter))) /
3.14159))

TextBox7.Text = CInt((175 - (180 * I1aih.Acos((ABVecterX) / (ABVecter))) /
3.14159))

Head.Text = (((s1) + (s2) + (s3) + (s4) + (s5)) / 5)



Elself b = nomal.Text Then
Box. Text = "Wil11%7

Dim ABVecterR = ((HipRightKinectX - KneeRKinectX) * (FootRKinectX -
KneeRKinectX)) + ((HipRightKinectY - KneeRKinectY) * (FootRKinectY - KneeRKinectY)) +
((HipRightKinectZ - KneeRKinectZ) * (FootRKinectZ - KneeRKinectZ))

Dim AB2Vecter = (((HipRightKinectX - KneeRKinectX) A 2) + ((HipRightKinectY -
KneeRKinectY) A 2) + ((HipRightKinectZ - KneeRKinectZ) A 2)) A 0.5) * ((((FootRKinectX -
KneeRKinectX) /A 2) + ((FootRKinectY - KneeRKinectY) A 2) + ((FootRKinectZ - KneeRKinectZ) A 2))
A (.5))

Dim s1 = CInt((175 - (180 * I1ath.Acos((ABVecterR) / (AB2Vecter))) / 3.14159))
Dim s2 = CInt((175 - (180 * I1ath.Acos((ABVecterR) / (AB2Vecter))) / 3.14159))
Dim s3 = CInt((175 - (180 * I1ath.Acos((ABVecterR) / (AB2Vecter))) / 3.14159))
((175 - (180 * I1ath.Acos((ABVecterR) / (AB2Vecter))) / 3.14159))

Dim s5 = CInt((175 - (180 * [ath.Acos((ABVecterR) / (AB2Vecter))) / 3.14159))
TextBox1.Text = CInt((175 - (180 * I1ath.Acos((ABVecterR) /

Dim s4 = CInt

(AB2Vecter))) / 3.14159))
TextBox2. Text = CInt((175 - (180 * I/ath.Acos((ABVecterR) / (AB2Vecter))) /

3.14159))

TextBox3.Text = CInt((175 - (180 * Iath.Acos((ABVecterR) / (AB2Vecter))) /
3.14159))

TextBox6.Text = CInt((175 - (180 * I1ath.Acos((ABVecterR) / (AB2Vecter))) /
3.14159))

TextBox7.Text = CInt((175 - (180 * I1ath.Acos((ABVecterR) / (AB2Vecter))) /
3.14159))

Head. Text = (((s1) + (s2) + (s3) + (s4) + (s5)) / 5)



Dim HipleftVecter = ((HipCenterKinectX - HipleftKinectX) * (HipRightKinectX -
HipleftkinectX)) + ((HipCenterKinectY - HipleftKinectY) * (HipRightKinectY - HipleftKinectY)) +
((HipCenterKinectZ - HipleftkinectZ) * (HipRightKinectZ - HipleftKinectZ))

Dim scaleHipleft = (HipCenterKinectX - HipleftKinectX) A 2) +
((HipCenterKinectY - HipleftkinectY) A 2) + ((HipCenterKinectZ - HipleftKinectZ) A 2)) A 0.5) *
((((HipRightKinectX - HipleftKinectX) A 2) + ((HipRightKinectY - HipleftKinectY) A 2) +
((HipRightKinectZ - HipleftkinectZ) A 2)) A 0.5))

Elself zz = nomal.Text Then

Dim HiprightVecter = ((HipCenterKinectX - HipRightKinectX) * (HipleftKinectX -
HipRightKinectX)) + ((HipCenterKinectY - HipRightKinectY) * (HipleftKinectY - HipRightKinectY)) +
((HipCenterKinectZ - HipRightKinectZ) * (HipleftKinectZ - HipRightKinectZ))

Dim scaleHipright = (((HipCenterKinectX - HipRightKinectX) A 2) +
((HipCenterKinectY - HipRightKinectY) A 2) + ((HipCenterKinectZ - HipRightKinectZ) A 2)) A 0.5) *
((((HipleftKinectX - HipRightKinectX) A 2) + ((HipleftKinectY - HipRightKinectY) A 2) +
((HipleftKinectZ - HipRightKinectZ) /A 2)) A 0.5))

Elself | = nomal.Text Then
Box.Text = "a167"
Dim HipCenterVecter = ((HipleftKinectX - HipCenterKinectX) * (HipCenterKinectX

- HipRightKinectX)) + ((HipleftKinectY - HipCenterKinectY) * (HipCenterKinectY - HipRightKinectY))
+ ((HipleftKinectZ - HipCenterKinectZ) * (HipCenterKinectZ - HipRightKinectZ))



Dim scaleHipCenter = (HipleftKinectX - HipCenterKinectX) A 2) +
(HipleftKinectY - HipCenterKinectY) A 2) + ((HipleftKinectZ - HipCenterKinectZ) A 2)) A 0.5) *
((((HipRightKinectX - HipCenterKinectX) A 2) + ((HipRightKinectY - HipCenterKinectY) A 2) +
((HipRightKinectZ - HipCenterKinectZ) A 2)) A 0.5))

Dim s1 = CInt(90 - ((180 * I1ath.Acos((HipCenterVecter) / (scaleHipCenter))) /

3.14159))

Dim s2 = CInt(90 - ((180 * 11411 Acos((HipCenterVecter) / (scaleHipCenter))) /
3.14159))

Dim s3 = CInt(90 - ((180 * I1ath.Acos((HipCenterVecter) / (scaleHipCenter))) /
3.14159))

Dim s4 = CInt(90 - ((180 * 114t Acos((HipCenterVecter) / (scaleHipCenter))) /
3.14159))

Dim s5 = CInt(90 - ((180 * 1tk Acos((HipCenterVecter) / (scaleHipCenter))) /
3.14159))

TextBox1.Text = CInt(90 - ((180 * Iath.Acos((HipCenterVecter) /
(scaleHipCenter))) / 3.14159))

TextBox2.Text = CInt(90 - ((180 * I/atl.Acos((HipCenterVecter) /

(scaleHipCenter))) / 3.14159))

TextBox3.Text = CInt(90 - ((180 * I1ath.Acos((HipCenterVecter) /
(scaleHipCenter))) / 3.14159))

TextBox6.Text = CInt(90 - ((180 * /1ath.Acos((HipCenterVecter) /
(scaleHipCenter))) / 3.14159))

TextBox7.Text = CInt(90 - ((180 * 11a11 Acos((HipCenterVecter) /
(scaleHipCenter))) / 3.14159))

Head.Text = (((s1) + (s2) + (s3) + (s4) + (s5)) / 5)

Elself ¢ = nomal.Text Then



BOXTe)(t == “‘E]Jal"ﬁ»-vu,;,ln

Dim AnklerightVecter = ((KneeRKinectX - AnklerightKinectX) * (AnklerightKinectX
- footrightKinectX)) + ((KneeRKinectY - AnklerightKinectY) * (AnklerightKinectY - footrightKinectY))
+ ((KneeRKinectZ - AnklerightKinectZ) * (AnklerightKinectZ - footrightKinectZ))

Dim scaleAnkleright = (((((KneeRKinectX - AnklerightKinectX) A 2) +
((KneeRKinectY - AnklerightKinectY) /A 2) + ((KneeRKinectZ - AnklerightKinectZ) A 2)) A 0.5) *
(((footrightKinectX - AnklerightKinectX) A 2) + ((footrightKinectY - AnklerightKinectY) A 2) +
((footrightKinectZ - AnklerightKinectZ) A 2)) A 0.5))

Dim s1 = CInt((180 * I11a1h.Acos((AnklerightVecter) / (scaleAnkleright))) / 3.14159)
Dim s2 = CInt((180 * I1+11.Acos((AnklerightVecter) / (scaleAnkleright))) / 3.14159)
Dim s3 = CInt((180 * 1141 h.Acos((AnklerightVecter) / (scaleAnkleright))) / 3.14159)
)/ 3.14159)

3.14159)

Dirm sd = CInt((180 * '«th.Acos((AnklerightVecter) / (scaleAnkleright)))
Dim s5 = CInt((180 * 11411 Acos((AnklerightVecter) / (scaleAnkleright))) /

TextBox1.Text = CInt((180 * /1ath.Acos((AnklerightVecter) / (scaleAnkleright))) /

3.14159)

TextBox2. Text = CInt((180 * [1411.Acos((AnklerightVecter) / (scaleAnkleright))) /
3.14159)

TextBox3.Text = CInt((180 * I141h.Acos((AnklerightVecter) / (scaleAnkleright))) /
3.18159)

TextBox6.Text = CInt((180 * I1ath.Acos((AnklerightVecter) / (scaleAnkleright))) /
3.14159)

TextBox7.Text = CInt((180 * I1=1h.Acos((AnklerightVecter) / (scaleAnkleright))) /
3.14159)

Head.Text = 45 - (((s1) + (s2) + (s3) + (s4) + (s5)) / 5)

Elself d = nomal.Text Then

Box.Text = "Ua1¥1N%18)"



Dim AnkleleftVecter = ((KneelLKinectX - AnkleleftKinectX) * (AnkleleftKinectX -
footleftkinectX)) + ((KneeLKinectY - AnkleleftKinectY) * (AnkleleftKinectY - footleftKinectY)) +
((KneeLKinectZ - AnkleleftKinectZ) * (AnkleleftKinectZ  footleftKinectZ))

Dim scaleAnkleleft = ((KneelKinectX - AnkleleftKinectX) A 2) + ((KneelKinectY
- AnkleleftKinectY) A 2) + ((KneeRKinectZ - AnkleleftKinectZ) A 2)) A 0.5) * ((((footleftKinectX -
AnkleleftKinectX) A 2) + ((footleftKinectY - AnkleleftKinectY) /A 2) + ((footleftKinectZ -
AnkleleftKinectZ) A 2)) A 0.5))

Dim s1 = CInt((180 * I1ath Acos((AnkleleftVecter) / (scaleAnkleleft))) / 3.14159)
Dim s2 = CInt((180 * I 1ath.Acos((AnkleleftVecter) / (scaleAnkleleft))) / 3.14159)
Dim s3 = CInt((180 * 11411 .Acos((AnkleleftVecter) / (scaleAnkleleft))) / 3.14159)
Dim s4 = CInt((180 * 14t .Acos((AnkleleftVecter) / (scaleAnkleleft))) / 3.14159)
Dim s5 = CInt((180 * 11411 .Acos((AnkleleftVecter) / (scaleAnkleleft))) / 3.14159)
TextBox1.Text = CInt((180 * [1ath.Acos((AnkleleftVecter) / (scaleAnkleleft))) /

3.14159)

TextBox2.Text = CInt((180 * I1a1h.Acos((AnkleleftVecter) / (scaleAnkleleft))) /
3.14159)

TextBox3.Text = CInt((180 * I1ath.Acos((AnkleleftVecter) / (scaleAnkleleft))) /
3.14159)

TextBox6.Text = CInt((180 * [141h.Acos((AnkleleftVecter) / (scaleAnkleleft))) /
3.14159)

TextBox7.Text = CInt((180 * I1ath.Acos((AnkleleftVecter) / (scaleAnkleleft))) /
3.14159)

Head.Text = 45 - (((s1) + (s2) + (s3) + (s4) + (s5)) / 5)

Elself f = nomal.Text Then

Box.Text = "lailau1"



Dim wristrightVecter = ((HandrightKinectX - WristrightKinectX) *
(WristrightKinectX - ElbowrightKinectX)) + ((HandrightKinectY - WristrightKinectY) *
(WristrightKinectY - ElbowrightKinectY)) + ((HandrightKinectZ - WristrightKinectZ) *
(WristrightKinectZ - ElbowrightKinect2))

Dim scalewristright = ((((HandrightKinectX - WristrightKinectX) A 2) +
((HandrightKinectY - WristrightKinectY) A 2) + ((HandrightKinectZ - WristrightKinectZ) A 2)) A 0.5) *
(((ElbowrightKinectX - WristrightKinectX) A 2) + ((ElbowrightKinectY - WristrightKinectY) A 2) +
((ElbowrightKinectZ - WristrightKinectZ) A 2)) A 0.5))

Dim s1 = CInt((180 * 11ath. Acos((wristrightVecter) / (scalewristright))) / 3.14159)
Dim s2 = CInt((180 * I1at . Acos((wristrightVecter) / (scalewristright))) / 3.14159)
Dim s3 = CInt((180 * 1. Acos((wristrightVecter) / (scalewristright))) / 3.14159)
Dim s4 = CInt((180 * IMath.Acos((wristrightVecter) / (scalewristright))) / 3.14159)
Dim s5 = CInt((180 * 1ath.Acos((wristrightVecter) / (scalewristright))) / 3.14159)

TextBox1.Text = CInt((180 * I1ath.Acos((wristrightVecter) / (scalewristright))) /
3.14159)

TextBox2.Text = CInt((180 * 11ath.Acos((wristrightVecter) / (scalewristright))) /
3.14159)

TextBox3.Text = CInt((180 * I1ath.Acos((wristrightVecter) / (scalewristright))) /
3.14159)

TextBox6.Text = CInt((180 * //1=1h.Acos((wristrightVecter) / (scalewristright))) /
3.14159)

TextBox7.Text = CInt((180 * I/lzth.Acos((wristrightVecter) / (scalewristright))) /
3.14159)

Head.Text = (((s1) + (s2) + (s3) + (s4) + (s5)) / 5)
'wristleft angle

Elself ¢ = nomal.Text Then

Box.Text = "Uailaae"



Dim wristleftVecter = ((HandleftKinectX - WristleftKinectX) * (WristleftKinectX -
ElbowleftKinectX)) + ((HandleftKinectY - WristleftKinectY) * (WristleftKinectY - ElbowleftKinectY))
I (HandleftKinectZ  WristleftKinectZ) * (Wristleftkinect?Z  ElbowleftKinect?))

Dim scalewristleft = ((HandleftKinectX - WristleftkinectX) A 2) +
((HandleftKinectY - WristleftKinectY) A 2) + ((HandleftKinectZ - WristleftkinectZ) A 2)) A 0.5) *
(ElbowleftKinectX - WristleftkinectX) A 2) + ((ElbowleftKinectY - WristleftKinectY) A 2) +
((ElbowleftKinectZ - WristleftKinectZ) A 2)) A 0.5))

Dim s1 = CInt((180 * 11ath.Acos((wristleftVecter) / (scalewristleft))) / 3.14159)
Dim s2 = CInt((180 * I1ath.Acos{(wristleftVecter) / (scalewristleft))) / 3.14159)
Dim s3 = CInt((180 * I1=1h.Acos((wristleftVecter) / (scalewristleft))) / 3.14159)

Dim s4 = CInt((180 * I1ath . Acos((wristleftVecter) / (scalewristleft))) / 3.14159)

Dim s5 = CInt((180 * I 1ath. Acos((wristleftVecter) / (scalewristleft))) / 3.14159)

TextBox1.Text = CInt((180 * /1ath.Acos((wristleftVecter) / (scalewristleft))) /
3.14159)

TextBox2.Text = CInt((180 * I 1ath.Acos((wristleftVecter) / (scalewristleft))) /
3.14159)

TextBox3.Text = CInt((180 * I11ath.Acos((wristleftVecter) / (scalewristleft))) /
3.14159)

TextBox6.Text = CInt((180 * [/1-1h.Acos((wristleftVecter) / (scalewristleft))) /
3.14159)

TextBox7.Text = CInt((180 * I1ath.Acos((wristleftVecter) / (scalewristleft))) /
3.14159)

Head.Text = (((s1) + (s2) + (s3) + (s4) + (s5)) / 5)

Elself h = nomal.Text Then

Box.Text = "Uafanyy1’



Dim ElbowrightVecter = ((WristrightKinectX - ElbowrightKinectX) *

(ElbowrightKinectX - ShoulderrightKinectX)) + ((WristrightKinectY - ElbowrightKinectY) *

(ElbowrightKinectY - ShoulderrightKinectY)) + ((WristrightKinectZ - ElbowrightKinectZ) *
(ElbowrightKinectZ - ShoulderrightKinectZ))

3.14159))

3.14159))

3.14159))

3.14159))

3.14159))

3.14159))

3.14159))

3.14159))

3.14159))

Dim scaleElbowright = ((WristrightKinectX - ElbowrightKinectX) A 2) +
((WristrightKinectY - ElbowrightKinectY) A 2) + ((WristrightKinectZ - ElbowrightKinectZ) A 2)) A 0.5)
* (((ShoulderrightKinectX - ElbowrightKinectX) A 2) + ((ShoulderrightKinectY - ElbowrightKinectY)
A 2) + ((ShoulderrightKinectZ - ElbowrightKinectZ) A 2)) A 0.5))

Dim s1 = CInt(((180 *

Dim s2 = CInt(((180 *

Dim s3 = CInt(((180 * Matl

Dim s4 = CInt(((180 * Iatt

Dim s5 = CInt(((180 * Mat

ath.Acos((ElbowrightVecter) / (scaleElbowright))) /

Nath.Acos((ElbowrightVecter) / (scaleElbowright))) /

Acos((ElbowrightVecter) / (scaleElbowright))) /

Acos((ElbowrightVecter) / (scaleElbowright))) /

Acos((ElbowrightVecter) / (scaleElbowright))) /

TextBox1.Text = CInt(((180 * [/1ath.Acos((ElbowrightVecter) / (scaleElbowright))) /

TextBox2.Text = CInt(((180 * I1ath.Acos((ElbowrightVecter) / (scaleElbowright))) /

TextBox3.Text = CInt(((180 * I1a:h.Acos((ElbowrightVecter) / (scaleElbowright))) /

TextBox6.Text = CInt(((180 * I/1=1h.Acos((ElbowrightVecter) / (scaleElbowright))) /



TextBox7.Text = CInt(((180 * I1ath.Acos((ElbowrightVecter) / (scaleElbowright))) /
3.14159))
Head.Text = (((s1) + (s2) + (s3) + (s4) + (s5)) / 5) - 5)

Elself i = nomal.Text Then

Box.Text = "lafanang"

Dim ElbowleftVecter = ((WristleftKinectX - ElbowleftKinectX) *
(ElbowleftKinectX - ShoulderleftKinectX)) + ((WristleftKinectY - ElbowleftKinecty) *
(ElbowleftKinectY - ShoulderleftKinectY)) + (WristleftKinectZ - ElbowleftKinectZ) *
(ElbowleftKinectZ - ShoulderleftKinectZ))

Dim scaleElbowleft = ((WristleftKinectX - ElbowleftKinectX) A 2) +
((WristleftKinectY - ElbowleftKinectY) A 2) + ((WristleftKinectZ - ElbowleftKinectZ) A 2)) A 0.5) *
((((ShoulderleftKinectX - ElbowleftKinectX) A 2) + ((ShoulderleftKinectY - ElbowleftKinectY) /A 2)
+ ((ShoulderleftKinectZ - ElbowleftKinectZ) A 2)) A 0.5))

Dim s1 = CInt(((180 * 14t h.Acos((ElbowleftVecter) / (scaleElbowleft))) /

3.14159))

Dim s2 = CInt(((180 * 11411h.Acos((ElbowleftVecter) / (scaleElbowleft)) /
3.14159))

Dim s3 = CInt(((180 * 1141h.Acos((ElbowleftVecter) / (scaleElbowleft))) /
3.14159))

Dim s4 = CInt(((180 * I1ath.Acos((ElbowleftVecter) / (scaleklbowleft))) /
3.14159))

Dim s5 = CInt(((180 * I/1ath. Acos((ElbowleftVecter) / (scaleElbowleft))) /
3.14159))

TextBox1.Text = CInt(((180 * I/ath.Acos((ElbowleftVecter) / (scaleElbowleft))) /
3.14159))



TextBox2. Text = CInt(((180 * iMath.Acos((ElbowleftVecter) / (scaleElbowleft))) /

3.14159))

TextBox3.Text = CInt(((180 * I/1ath.Acos((ElbowleftVecter) / (scaleElbowleft))) /
3.14159))

TextBox6.Text = CInt(((180 * I1ath.Acos((ElbowleftVecter) / (scaleElbowleft))) /
3.14159))

TextBox7.Text = CInt(((180 * I/1a1".Acos((ElbowleftVecter) / (scaleElbowleft)) /
3.14159))

Head.Text = (((s1) + (s2) + (s3) + (s4) + (s5)) / 5) - 5)

Elself j = nomal.Text Then

Box.Text = "wiluavin”

Dim ShoulderrightVecter = ((ElbowrightKinectX - ShoulderrightKinectX) *
(ShoulderrightKinectX - HipRightKinectX)) + ((ElbowrightKinectY - ShoulderrightKinectY) *
(ShoulderrightKinectY - HipRightKinectY)) + ((ElbowrightKinectZ - ShoulderrightKinectZ) *
(ShoulderrightKinectZ - HipRightKinectZ))

Dim scaleShoulderright = ((((ElbowrightKinectX - ShoulderrightKinectX) / 2) +
((ElbowrightKinectY - ShoulderrightKinectY) A 2) + ((ElbowrightKinectZ - ShoulderrightKinectz) A
2)) A 0.5) * ((ShoulderrightKinectX - HipRightKinectX) A 2) + ((ShoulderrightKinectY -
HipRightKinectY) /A 2) + ((ShoulderrightKinectZ - HipRightKinectZ) A 2)) A 0.5))

Dim s1 = CInt((180 * I1ath.Acos((ShoulderrightVecter) / (scaleShoulderright))) /
3.14159)

Dim 52 = CInt((180 * I1ath.Acos((ShoulderrightVecter) / (scaleShoulderright))) /
3.14159)



Dim s3 = CInt((180 * I1ath.Acos((ShoulderrightVecter) / (scaleShoulderright))) /

3.14159)

Dim s4 = CInt((180 * I'\ath.Acos((ShoulderrightVecter) / (scaleShoulderright))) /
3.14159)

Dim s5 = CInt((180 * I\ath.Acos((ShoulderrightVecter) / (scaleShoulderright))) /
3.14159)

TextBox1.Text = CInt((180 * I11a11.Acos((ShoulderrightVecter) /
(scaleShoulderright))) / 3.14159)

TextBox2.Text = CInt((180 * I\~ h.Acos((ShoulderrightVecter) /
(scaleShoulderright))) / 3.14159)

TextBox3.Text = CInt((180 * 114th.Acos((ShoulderrightVecter) /
(scaleShoulderright))) / 3.14159)

TextBox6.Text = CInt((180 * 11ath.Acos((ShoulderrightVecter) /
(scaleShoulderright))) / 3.14159)

TextBox7.Text = CInt((180 * I1ath.Acos((ShoulderrightVecter) /
(scaleShoulderright))) / 3.14159)

Head.Text = (190 - (((s1) + (s2) + (s3) + (s4) + (s5)) / 5))

Shoulderleftancle

Elself k = nomal.Text Then

Box.Text = "Wilviaee"

Dim ShoulderleftVecter = ((ElbowleftKinectX - ShoulderleftKinectX) *
(ShoulderleftKinectX - HipleftKinectX)) + ((ElbowleftKinectY - ShoulderleftKinecty) *
(ShoulderleftKinectY - HipleftKinectY)) + ((ElbowleftKinectZ - ShoulderleftKinectZ) *
(ShoulderleftKinectZ - HipleftKinectZ))

Dim scaleShoulderleft = ((((ElbowleftKinectX - ShoulderleftKinectX) A 2) +
((ElbowleftKinectY - ShoulderleftKinectY) A 2) + ((ElbowleftKinectZ - ShoulderleftKinectZ) A 2)) A



0.5) * (ShoulderleftKinectX - HipleftkinectX) A 2) + ((ShoulderleftKinectY - HipleftKinectY) A 2)
+ ((ShoulderleftKinectZ - HipleftkinectZ) A 2)) A 0.5))

Dim s1 = CInt((180 * I1ath.Acos((ShoulderleftVecter) / (scaleShoulderleft))) /
3.14159)

Dim s2 = CInt((180 * 11ath.Acos((ShoulderleftVecter) / (scaleShoulderleft))) /
3.14159)

Dim s3 = CInt((180 * I1iath.Acos((ShoulderleftVecter) / (scaleShoulderleft))) /
3.14159)

Dim s@ = CInt((180 * 1/41h.Acos((ShoulderleftVecter) / (scaleShoulderleft))) /
3.14159)

Dim s5 = CInt((180 * I 14th.Acos((ShoulderleftVecter) / (scaleShoulderleft))) /
3.14159)

TextBox1.Text = CInt((180 * I1-1h.Acos((ShoulderleftVecter) /
(scaleShoulderleft))) / 3.14159)

TextBox2.Text = CInt((180 * I141h.Acos((ShoulderleftVecter) /

(scaleShoulderleft))) / 3.14159)

TextBox3.Text = CInt((180 * I/ath.Acos((ShoulderleftVecter) /
(scaleShoulderleft))) / 3.14159)

TextBox6.Text = CInt((180 * I/ath.Acos((ShoulderleftVecter) /
(scaleShoulderleft))) / 3.14159)

TextBox7.Text = CInt((180 * //alh.Acos((ShoulderleftVecter) /
(scaleShoulderleft))) / 3.14159)

Head.Text = (190 - ({(s1) + (s2) + (s3) + (s4) + (s5)) / 5))

Elself R = nomal.Text Then
Head.Text = (playerSkeleton.Joints(Joint [vpe HipRight).Position.Y)

Box.Text = "@xlwnua"

Elself RR = nomal.Text Then



Head.Text = (playerSkeleton.Joints(Joint Type. HipLeft).Position.Y)
Box.Text = "azlwndng"

End If

If ((Head.Text) - (0)) <= 0 Then
Angle.Text = 0

Elself ((Head.Text) - (0)) >= 180 Then
Angle.Text = 180

Else
Angle. Text = Head.Text

End If

If Head.Text <= 9 And Head.Text >= 0 Then
run.Text = "ll"

Elself Head. Text >= 10 And Head.Text <= 18 Then
run.Text = "lL"

Elself Head. Text >= 19 And Head.Text <= 27 Then
run.Text = "lLLL"

Elself Head.Text >= 28 And Head.Text <= 36 Then
run.Text = "lLULL"

Elself Head.Text >= 37 And Head.Text <= 45 Then
run.Text = "UWLL"

Elself Head.Text >= 46 And Head.Text <= 54 Then
run.Text = "LLLLLIL"

Flself Head.Text >= 55 And Head.Text <= 63 Then
run.Text = "LLLLLLLL"

Elself Head.Text >= 64 And Head.Text <= 72 Then
run.Text = "LULLLLLLL"

Elself Head.Text >= 73 And Head.Text <= 81 Then



run.Text = "LLLLLLLLLL"

Elself Head. Text >= 82 And Head.Text <= 90 Then
run.Text = "WLLLLLLLLL"

Elself Head. Text >= 91 And Head.Text <= 99 Then
run.Text = "LLLLLLLLLLLL

Elself Head. Text >= 100 And Head.Text <= 108 Then
run.Text = "LLLLLLLLLILL"

Elself Head. Text >= 109 And Head.Text <= 117 Then
run.Text = "LLLLLLLLLLLLLL"

Elself Head. Text >= 118 And Head.Text <= 126 Then
run.Text = "LLLLLLLLLLLLLLL"

Elself Head.Text >= 127 And Head.Text <= 135 Then
run.Text = "(LLLLLCLLLLLLLLL"

Elself Head. Text >= 136 And Head.Text <= 144 Then
run.Text = "WLLLLLLLLLLLLLL"

Elself Head.Text >= 145 And Head.Text <= 153 Then
run.Text = "LLLLLLLLLLLLLLLLLEL"

Elself Head.Text >= 154 And Head.Text <= 162 Then
run.Text = "WLLLLLLLELLLLLLLLLLL"

Elself Head.Text >= 163 And Head.Text <= 171 Then
run.Text = "(LLLLLLLLLLLLLLLLLLLLL"

Elself Head. Text >= 172 And Head.Text <= 180 Then
run.Text = "LLLLLLLLLLLLLLLLLLLLLLLLL”

Else : run.Text = "l"

End If



End If
End If

Private Sub SetEllipsePosition(ByVal ellipse As FrameworkElement, ByVal kjoint As Joint,
ByVal JID As Joint lype)

Dim scaledJoint = kjoint.ScaleTo(ScreenMaxX, ScreenMaxyY, 0.5F, 0.2F)

Canvas.SetLeft(ellipse, scaledJoint.Position.X)
Canvas.SetToplellipse, scaledJoint.Position.Y)

End Sub

Private Sub Window_Closed(ByVal sender As Object, ByVal e As [ ventAras)

sensor.Stop()

sensor.Dispose()

End Sub

Private Sub DiscoverKinectSensor()
For Each iterSensor As KinectSensor In KinectSensor. KinectSensors
If iterSensor.Status = KinectStatus.Connected Then

sensor = iterSensor



Exit For
End If
Next

If sensor Is Nothing Then
MsgBox("Could not find any valid Kinect Connected. Please restart the program’,
vbCritical)
Exit Sub
End If

Select Case sensor.Status
Case KinecrtStatus.Connected
Case KinectStatus.Disconnected

MsgBox("Kinect is Disconnected", vbExclamation)

Case KinectStatus.NotPowered

MsgBox("Kinect is Not Powered. Connect to Power", vbExclamation)

Case Else
MsgBox("Unkown Kinect Status', vbExclamation)

End Select

If (sensor.Status = KinectStatus.Connected) Then
InitializeKinect()
End If
End Sub

Private Sub InitializeKinect()



Dim parameters = New TransformSmoothParameters With {.Smoothing = 0.8F,
Correction = 0.3F, .Prediction = 0.4F, JitterRadius = 1.0F, .MaxDeviationRadius = 0.5F}

sensor.SkeletonStream.Enable(parameters)

sensor.Start()

End Sub

Private Function HipCenterEllipse() As | rameworkl lermer

End Function

Private Sub RadioButton1_Checked(ByVal sender As System.Object, ByVal e As

System.Windows. ot edt ventAres)

End Sub

Private Sub TouchFrameEventHandler(ByVal sender As Object, ByVal e As
Colorlmaeel rameReadykventAres)

Throw New Notlmplementedtxception

End Sub

Private Sub Imagel ImageFailed(ByVal sender As System.Object, ByVal e As

System.Windows.txceptionRoutedFventArgs)
End Sub
Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As

System.Windows.RoutedEventArgs) Handles Button1.Click
nomal.Text = 180



Show.Text = "stop”
End Sub
Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As
System.Windows.Routedt ventAros) Handles Button2.Click
nomal.Text = 10

Show.Text = 180

End Sub

Private Sub HandLeftangle TextChanged(ByVal sender As System.Object, ByVal e As
System.Windows.Controls. TextChancedl ventAres)
End Sub

Private Sub Buttond Click(ByVal sender As System.Object, ByVal e As

System.Windows.Routedt ventAros) Handles Buttond.Click
nomal.Text = 9
Show.Text = 180
End Sub

Private Sub Button5_Click(ByVal sender As System.Object, ByVal e As
System.Windows.RoutedEventAres) Handles Button5.Click
nomal.Text = 1
Show.Text = 0
End Sub



Private Sub Button3 Click(ByVal sender As System.Object, ByVal e As
System.Windows.l<outedt ventAres) Handles Button3.Click

nomal.Text = 2

Show.Text = 0
End Sub
Private Sub Button6é_Click(ByVal sender As System.Object, ByVal e As
System.Windows.koutedt vent/Ares) Handles Buttoné.Click

nomal.Text = 11
Show.Text = 0

End Sub

Private Sub Button11 Click(ByVal sender As System.Object, ByVal e As
System.Windows.Routedl ventArgs) Handles Button11.Click

nomal.Text = 4

Show.Text = 0
End Sub
Private Sub Button12 Click(ByVal sender As System.Object, ByVal e As
System.Windows.Routedl ventAros) Handles Button12.Click

nomal.Text = 3
Show.Text =0
End Sub

Private Sub Button7_Click(ByVal sender As System.Ohject, ByVal e As

System.Windows.Routedl ventAres) Handles Button7.Click
nomal.Text = 5
Show.Text = 0

End Sub



Private Sub Button10_Click(ByVal sender As System.Object, ByVal e As
System.Windows.Routerlt ventAres) Handles Button10.Click
nomal.Text = 6
Show.Text = 0
End Sub

Private Sub Button8_ Click(ByVal sender As System.Object, ByVal e As
System.Windows. Houtcdb ventAres) Handles Button8.Click
nomal.Text = 8
Show.Text = 0

End Sub

Private Sub Button9_Click(ByVal sender As System.Object, ByVal e As

System.Windows.ioutedt ventAres) Handles Button9.Click
nomal.Text = 7

Show.Text = 0

End Sub

Private Sub Show_TextChanged(ByVal sender As System.Object, ByVal e As

System.Windows.Controls. [ extChancedll ventAres) Handles Show.TextChanged

End Sub

Private Sub Imaged_ImageFailed(ByVal sender As System.Object, ByVal e As

System.Windows.FxceptionRoutedEventArgs)

End Sub



Private Sub run_TextChanged(ByVal sender As System.Object, ByVal e As

System.Windows.Controls. [ extChangedt ventArgs) Handles run.TextChanged

End Sub

Private Sub Box_TextChanged(ByVal sender As System.Object, ByVal e As

System.Windows.Controls. TextChanoedt ventAres) Handles Box. TextChanged

End Sub

Private Sub Videolmage ImageFailed(ByVal sender As System.Chject, ByVal e As
System.Windows.| « eptionioutedt vent/Aros) Handles Videolmage.lImageFailed

End Sub

Private Sub TextBox7_TextChanged(ByVal sender As System.Object, ByVal e As
System.Windows.Controls. | extChancecit ventAres) Handles TextBox7.TextChanged

End Sub

Private Sub Button13_Click(ByVal sender As System.Object, ByVal e As
System.Windows.RoutedFventAres) Handles Button13.Click
nomal.Text = 22

End Sub

Private Sub Button14 Click(ByVal sender As System.Object, ByVal e As
System.Windows. Routedt ventAres) Handles Button14.Click
nomal.Text = 33
End Sub
End Class



Class MainWindow
Private Sub MainWindow_Closed(ByVal sender As Object, ByVal e As System.| ventArgs
Handles Me.Closed
If Sensor IsNot Nothing Then
If Sensor.IsRunning Then
Sensor.Stop()
Sensor.Dispose()
End If
End If
End Sub

Private Sub MainWindow_Loaded(ByVal sender As Object, ByVal e As

System.Windows.Foutedl ventArgs) Handles Me.Loaded
If KinectSensor.KinectSensors. Any() Then
Sensor = KirectSensor.KinectSensors(0)
If Sensor.Status = KinectStatus.Connected Then

AddHandler Sensor.ColorFrameReady, AddressOf ColorFrameReadyHandler
Sensor.ColorStream.Enable(C olorimanc! orrat.RgbResolution640x480Fps30)
Try

Sensor.Start()

Catch ex As Exception

End Try
End If

If Sensor.IsRunning Then
sldElevation.Minimum = Sensor.MinElevationAngle
sldElevation.Maximum = Sensor.MaxElevationAngle

sldElevation.Value = Sensor.ElevationAngle



End If
End If

End Sub

Private Sub ColorFrameReadyHandler(ByVal sender As Object, ByVal e As
Using colorlimageFrame = e.OpenColorimageframe()
If colorlmageFrame IsNot Nothing Then
Dim imageArray() = New Byte(colorimageFrame.PixelDataLength - 1) {}
colorimageFrame.CopyPixelDataTo(imageArray)
Dim stride = colorimagefFrame.Width * colorimageFrame.BytesPerPixel
Me.Videolmage.Source = Eitrmapsour o.Create(colorimageFrame. Width,
colorimagefFrame.Height,
96, 96,
Pixell ormats.Bgr32, Nothing,
imageArray, stride)
End If
End Using
End Sub

Private Sub btnElevation_Click(ByVal sender As System.Object, ByVal e As
System.Windows.Routedt ventAres)
If Sensor.IsRunning Then
Dim value = sldElevation.Value
Sensor.ElevationAngle = Cint(value)
End If
End Sub
End Class

End Namespace



