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ABSTRACT

This project is _presented about new ways to develop the identification
system to improve the organization’s security by using Kinect One. The new system
can be separated-into 2 parts. First, the system that designed to-detect human’s
joints and evaluate with the identification system. program to calculate the body
part’s lengths. The user’s data will be kept in the organization database to be used
in the next system. Second, this project also connected with magnetic lock in the
security system that apply from microcontroller “Arduino” and relay to design the
system functions and make | the system. easy to use. With this project, the

organization will be mare security and more stability.
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2.1.1 Kinect 360

KINECT

JUN 2.1 gunsal Kinect wagtA3aaiauLny Xbox

i - http://g-ecx.images-amazon.com/images/G/02/uk-ideogames/2010/Xbox



2.1.1.1 druusznauuazanauUAvas Kinect 360

(1) infrared optics (2) RGB camera (3) Motorized tilt (3) Mutti-array microphone

Cigate the image lei ll

YOu S8 Or

Ul 2.2 dulsEnouyed Kinect 360
s ; https//mcub6.learninginventions.org/wp-content/uploads/2014/01/
sp-kinect-imel.png

1) ' Infrared Optics (3D Depth Sensors)

640x480 pixels 11-bit ANUANTERIN 1.2 = 3.5 LUAT AVDULYS
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817 “88¢lna - lna lduandia 48 9m wieufu 2au Usznausie 2 dau
loun Infrared - Laser  Projector vimihflazauasdunssalunseny

TUmnedlulluaseiitay Monochrome CMOS  Sensor Yiwt iy
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2) RGB Camera 640 x 480 pixels 8-bit 30 fps
Wundesdrenimiadeulnadedrslussuuansalund (Face
recognition) UazN1IMSINTUSNMEIALBLY tneldauaimisalunis
asduesAusEnevvosiiawd leun Auns Ao wasiicy
3) Motorized Tilt
ﬁwﬁwﬁﬂ%’uuuumﬁuﬂé’aa Taganunsavsutu-as 1 27 seem 57
Waa 54 961
4) Multi-Array Microphone 9721 4 61 16-bit 16 kHz
ﬁﬁwﬂﬂmﬁ%’mﬁmmn@mu annsaliusnueidesvesiauuazides

sunuiisgusinseuq I savisanansnszyiumisvesdlile Teg

o 1 1
AR
Depth Color @ Mandatory
s N @ Optional
n Bepth Image Color image
TRTight CMOS CMOS
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Audio <

| 4 external gigital
audio sources
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= :
JUN 2.4 andngnssuwey Kinect

i http://www.ayarafun.com/wp-content/uploads/2010/11/kinect _system.jpg

a wa .
A191499 2.1 F’!EL!HQJ"UWUEN Kinect 360

Property Spec
Field of View (Horizontal, Vertical, Diagonal) 58°H, 45°V, 70° D
Depth image size VGA (640x480)
Spatial x/y resolution (@ 2m distance from sensor) 3mm
Depth z resolution (@ 2m distance from sensor) lem
Maximum image throughput (frame rate) 60fps
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

Dimensions (Width x Height x Depth) 14cm x 3.5cm x 5cm
Operation environment (every lighting condition) Indoor

Operating temperature 0°C - 40°C

2.1.2 Kinect ONE
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Kinect One iWupetleaifleinuiwauTulag Microsoft tienaAwNY Kinect
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nsndeulilarnMsans Ry wazg L udianunsatufinuaziuiaduaninad
vsaansuaalUds Twitch, Ustream Wwazunasnasuansuisdue 68nme Sniady
#1N3095IVUINTINISAUVO IR AITRARIDBNYNEAUTN WasNTIUNT099 e
saqliis 25 o (saiaiiatie) dminfinseguumanen maniwsinisiadeul
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31J‘ﬁ 2.5 gUnsal Kinect WaglAIoaidun Xbox
7 - http://compass.xbox.com/assets/ff/eb/ffebf3ba-cc7c-44d3-a801-
2a8e8cb16c9e.png?n=Kinect-Sensor_blade-console-kinect 576x350.png




2.1.2.1 drudsenavuasAuaulAves Kinect ONE

Kinect v2 - Sensor Components

Ui 2.6 duusznaunay Kinect ONE

i - https://image.slidesharecdn.com/nuiebiometricsinwindows10-151019081222-

val-app6891/95/nui-e-hiometrics-in-windows-10-8-638.jpe?cb= 1445242569

1) Infrared Optics (3D Depth Sensors)

ANUDUIANNTUBLIY (Field Of View) LLmﬁy’q 60 D9A1 LUIUDU
7009 lflun1snsiadudivisa ey Tapanusoimszlans 3
wnu lawn n799 817 szeelng - lna wagnsiadulduints 25 Jese
(sifhile) Snsdianursoldanulendaniuis 6 au Useneusie 2 dau
oA infrared Laser  Projector vnvinfiazdsuasdunsusalunsenu
futmgitegluiunsaiuag Monochrome CMOS  Sensor viwthitifu
MU AIDINUEBUNTUIAANNTENURUTRG AR
2) RGB Camera 1280 x 960 pixels

ﬂé’aaﬁ'Lﬁuﬁaa‘gaﬁwmmamﬁam 1280x960 vinlwau1sadunng
Iisuvidsannsoseamedoulnld feslussuuandilunih (Face
recognition) Wagn150593UaNuziAudYY tneldanuamnsalunis

M5199UDIAUSENOUURIAsaE Tauwn Aure ATs7 warduiEy



3) Multi-Array Microphone 317U 4 62

o v e v l v o = v
V]’]ﬁu’]ﬂi%ﬁULaﬂiﬂ’]ﬂN:Lau ﬂ']ﬂJ’]'iﬂUUV]ﬂLLa&-’LLEJﬂLLBgLﬁEN?JaQ%Lﬁu

oA

a
LAYLALITUNIUNDEUSIINS DU

U

a

wWiasnLUeLAs arRAN19Aa

M13199 2.2 AruaudRves Kinect ONE

7 10 sauisaunsasyydunieves

udyavesldle

Property

Spec

Field of View (Horizontal, Vertical, Diagonal)

70° H, 60° V

Color Camera

1920 x 1080 @30 fps

Depth Camera 512 x 424
Maximum Depth Distance 4.5 M
Minimum Depth Distance 50 cm
Skeleton Joints Defined 26 Joints
Full Skeletons/Tracked 6

Audio: built-in microphenes

4 microphones

Data interface

USB 3.0

Power supply

USB 3.0

2.1.3 ¥ann19N9ILYeY Kinect
nwlu Kinect Usznaume gunsaiaeuadunsiise ndesinnnudnuesnin
ndesinle lulaslu warivuwesUsynana Sn1svinaiulsuannisa el unsLsaoenan
f Kinect  @slaianansaupiiuliFaemian uasignaisoonumzisnuasdugag e
WRalazIILeY naInTundsiTaruan Tudu Infrared Laser Projector awaquas

s

= e as - o A oAl = s =3 9/ o =
@u%’dﬁ’]L?ﬂ\lUﬂﬁSWUﬂU'}ﬂq‘ﬂ@Q“LULL‘H’J'?F‘TZJ LALAIBUNINIANTENUNUINONIZALVDUNAUNIN

%

o

#3U Monochrome CMOS Sensor 9ntumonfusRaAuInszeEn1e Tneayiaanseay
AuadIsreLadurssaTiannsEnuasuuTag mnmmadwﬁmnLLaquﬁmqﬂguag”lﬂﬁ
MniuszddlU e fiieriin1sTnaudnauLuIuny 2 virlausadnang
anmmndonduanuiily uenand Kinect Sranunsansrasumsiedoulm 3 Tauuudus
wdndes  wagandrlunthvesgiau iluﬁgdﬂﬂll’liﬂisﬁ/tﬁ&lﬂuﬂ’]‘iﬂ’)UF}ﬁJﬂ’]ﬂ‘Z’fd’iu‘lﬁaﬂﬁ?U

(Voice Controller)
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b,
¥ @J 4. qlnsaivaad ey
.@ Funafi a0 teage

procassing softwars

1. usaaiai hlannsa

upafiuAroadnaan
WIMAIA T AL :
>

3. Imaga procassing softwara
iimstszuoanaaoly
"Dapth Map"

2 AudumaiIasenam
MsAvIILa e Tae
A inira

T kg wwwwirad.com ‘gadrardab 201011 enighn-salaasa-xbox-kinect-how-dozs-it-work’

ql o s
E‘LJ‘VI 2.7 LanINITNINIUYBITEUUANTINANTE LY

i ; https://kinectasia.files.wordpress.com/2012/03/canesta-howitworks1.jpg

Woalasgaumnuanvesniniad v lisueesaoe Kinect GUHREBIENMEIELRERT

anmuwaaaeuneluodlilgu wlds iesillaedaneg visudiinsduuniievesiduey

U

=l

£ W A W ) 45 P Py 5/ 1 P |
P1RUINTDT NN FerUselessninluinulssianitnaslanisuansyinmienass Wy lunyd
Yaes ldlunsinseauainaissueinisignledes daundesinlednuiatulu 19 msusu
¥ 8/ & = 2/ d Yo - 20 v o
awgaudrluuandluing vsamatunuusgianidu netauannsadonlaa agliuansdn

avasluinudusdidues Husiu

Scene Scene Depth Image

IR kght source Sgl .
Light Coding CMOS Sensor  PS1080 SoC

Ay,

Uil 2.8 mIguaBUNTsAlesEyANLEnYesing
s ; https://d3nevzfk7ii3be.cloudfront.net/igi/TG5BJRKoMQdJoLLA.medium
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2.1.4 m51l991u Kinect 113U Windows
Software Development Kit (SDK) Usgnausislasiinesneguas Kinect
dmsuneuimesigsiuegineg JelusunsuflamisaurldWanuenndindu Kinect léun
C++ C# ua Visual Basic drunauantisnagiignsaulilu DK éae 1éud

1) Raw Sensor Streams dwiuthdeyaduiildanisuwesaag luldau

2) Skeletal Tracking dmsuinmulasesnavesuysd Sanunsofanuld
gugn 6 aundeuiu anulnawiurosnuantidde awnsathluimundy
LLawwams?j"uﬁﬂ'mﬂné’wmmw (Gestures Control)

3) Advanced Audio Capabilities Tilun1ssuunidesdaeg Faamnsaidn
\dea5UNIURNY (Noise Suppression-and.Echo Cancellation) waguen
Hoaveausazuanald Ssnuantatannsoludiluimuniunisauaa
MBldes (Voice Recognition)

4) Iaalusunsudaghauasianalsusenay

Kinect ‘Sensor daLduduweiinaviinlufesduda (Touch-ess U wiawu
Bumasiadszian Natural Ul (INUD. Ag Tdmsindeulmussdusisquassismeayud Tag
Kinect \uaeRnsofuusnnaipeusunIe NUI Library %qﬂ'agaﬁ Kinect - Uoulitn NUI
Library Hawviianieny fe

sal s a
1) Image Stream ((FulwesndunnAondad VGA ag Monochrome)

L3

2)  Depth Stream (1Wulwi M3 FUANURUGNARNABITUNTLIA)

falas  a =

h - &
3)  Audio Stream (Bumasiisudunnadeafolulasinuguuonse)

o

drud1Auo9 Kinect 1uAD NUI T APl fududiul@oumosening Kinect

o

Sensors (VGA Camera, Monochrome. Camera, IR-Camera, and 4 Microphones) fiu

e o I

= ¢ ; o P _— o ¥ 5 1 é'dl =
ABUNWILABT uaﬂmﬂuwﬁmaﬂﬂmaﬂamwmﬂamﬁm‘uayama‘] LUy gﬂmw ANMUAUANUYD]

<

¥
]

3V Wldsle Tnsdeyamarilidiognusyuianaudramisadrluldanulusuuuy Skeletal

Y

Tracking
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2.1.5 n1snsavunisiaaauluilagld Kinect
. =l ar r_'J L r [l I3 = 1= o
Kinect fiszuunisiusmaadeulmivesdiausgmeluwuigesios Fadunisu
a a & v | ~ | W o ]
waluladlgygrussivgidune lasagiinisdedoyanisindoulmvesfiauly
Y] i v & o 1 < 1 & oA - ) v
anwazasuiluiluduaunn lddesduvimnisi Su madewin mseiegn

a a < v v o o = -1
Uaa N1TNgUaIUD w'ﬁaLLNLL@ﬂigﬁﬂﬂﬂ'ﬁm?ﬂﬁa ‘UaﬂéaﬂqiLﬂﬁauiﬂﬁLﬁaqu%ﬁﬂﬂ

Y

'
=

Uszanawdaieanisiedoulmuedlasanseands Kinect  9831as1evianwaigns

U

1 o

Lﬂaau"l,wmawemal,mavwama LW’E]‘LJ']IU’JLﬂ‘i’]&'ﬁ‘lﬁ@ﬂﬂ'ﬁ\i’ﬂ’l}muﬁ La‘Uﬂ"IéJQLLﬁﬂdﬁTW'N

azlsoy
L1)

hn _TIP_LEFT
~ HAND. LEFTW LEFT

AY HaND_TIP_RIGHT
'nuug_: ‘HAND RIGHT

WRIST_RIGHT
EI.BOW RIGHT

f SPINE_MID .
| » { |
i HIP_RIGHT | \HIP_LEFT [ ‘

Sensor Direction

SUN 2.9 sumisvestemanlalunisiasigi

u

iy ; https://i-msdn.sec.s-msft.com/dynimg/IC741371.png

funkvesgaiia (X=v=2 = 0) asifiudumiwesndeaililunisnsadu
uwnu Z andufienafindewmsiodu an X %L‘T‘JuﬁﬂLgamﬁsa:maﬁﬁwaaﬂlﬂmﬂam
Audnnuuuineuduinifundasfinssadu wﬁﬁhlﬂumﬂLﬂar’ﬁ’%mﬂaﬁqﬂmmﬁ'ﬂﬁ
pgmauYveIndes A1 Y ssdudinanssragmaivineeenluaingadidany
LnAsTindesnTIady iidndunindledumisiignasatuldegaeniidumisves
ndod uagen Z asduszegmaiivinseenluanndedasasiidnduuiniae Taoseoy
msas1adunsiedeulmives Kinect svannsansaduldlndiianlussesiivisoanly
0.8 LUMT UTY 4 LuAT Lwiiwsﬁmmmmiaﬂé’uiﬁﬁ*ﬁaﬂﬂa I2H¥N1991N Kinect
Faus 1.2 AT DN 3.5 LAs (iwsﬁ'}eqmmﬁﬁ Microsoft tuguas Uszuad 2.5

wm3 BaAliannsnsiaduarlndifesiunisinasannign)
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JUN 2.10 szgvyauavunndasaEmsndule
a i 4 ?
Y141 . https://mcub6.leaminginventions.org/wp-
content/uploads/2014/01/1C5843941.prig
A v [ e v v 7 ° ' v W as
WBKTYNATITUBUAUNT T INING DY FLUTasadDI T uRgUINILad
PIAULHNANIINTWAIBITS UFasdinievastonsdsiial X, ¥ way Z lunihe
adiuns uwaziiad Confidence UassanIUEASATIIUAUNLsTaRatiL Tneasil
ATEVINN0 — 1 @3 1 uneds aunsansaaaule Wagnantauaan 1 wuneis ns
nsydulumsUTEdnm
Y = val @ ' [ ' %)
Tunsasadunisieaaulm wingngnaTIduegngluyundas ¥eainnass
i ' w A A @ I all [ ) @
Uszana 1.2 = 3.5 Was Ardumiwesdeneiignasiaduld sziailndlAssiunisie
- -y [} 1 = v 1 d o 1 s 2
259 wagian Confidence a=dianu 1 uaninfivrsdedennassldaiuisansiasuld
< o 1 = = i [ & 2 1 o 1 8/ 1 d’: [ 1
wiegnuats 1y Bullolwavds ilusiy Avsumusvestenetuavilumussanauay

L3

#an Confidence agiimunenin 1
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2.1.6 AMuuzduiANIN Microsoft Tunisasiadunisiadouluadiag Kinect
1 l‘-‘] 1 A o s EJ
1) glilimsamgaivaiulags lusuzfvinisesisdunisiedeulm sy

gy lsliaunsansatudiunusestonsla

vy 1A a LY

2)  nsnneduteroiuyuvsiinnuaivsios mnuvululndnegivaiu

o o o Y -

183319m18 Inglawizeg¥niuand duvuisaesegdaiudvvsoaglndiudiudu
15kl ud uviiwaesamedutuld warazyiilvldaunsonsiadudase
a R
Akvutule
s £ 1 d -l s ddc‘f’ 1y =Y
3)  MInsdutedevaiinnTITunaTy wingldligulinu
='f = < = Il oo v o '
4)  asiedeulnansansvTenisuansvianendudeu enavinlvlaaiunsa

L a v 1 ] ' | = < : 4
asavuMsadoulmle Wwun1sviviwsiaveastesng [Wudu

o S ) Al | Yo o |
1An1sldaunass Kinect - lunasamadunisedeulwavessiinie gaaviwudn
° | aaa & v ) ) a & v v oa ) v 1o
sumiaiiangalunisandemyedunsindeulvafie nssandoslindywinudld uayhis
a o o Y | | 2 ' W Yo
AWMUATINIIATINIY INTIEAIUTBITNMBINOUYING FITLaN5anI9ulenaanan Uay
aal s 8 ve [ — Y ' v oA ey o a d v g
winldsvesiiaglnatudly wu glddaoguuiing \Dusu ndetensnudvesedlndtuiy
daunilsvasiwnisglduazssymumisesteneifiawanals nsszydiuvessismefude
o/ L r.'{ . 1 = 1 Eul
warvnenamusnaguiulaliesain Kinect . llauisaiinsiennmlingssaywdindos
v oyl @ v wolA v o i Y v g Y v o | a
asduldindudundmiedumdeasianieg wingldwunddiiundoadaudizung

o [

@ - ° ' o | oot =1 W a & o 3
M3199UNSRaRU LN Bl Teenefinlsazidunutefarasduluidusduvale

] }

& . s a ) e ala a ]
weNN{ Kinect Saamnsanyadunarlirmdmumisdwemilguinaasiulasesaywdls

Y

1 a q’fv é/ It u
LU WAANAINY LUUAU
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2.2 Visual Studio 2013

Visual Studio (Ama-agdle) Julusunsumsaindesilefidaslunisi@oulysunsy
peNfimesunIw C#  Falusunsudldiamuniduadausnlnsusslulassensiludeves
Visual C# NET (3a-3-115U-nomuiln)

TUsLLﬂiuﬁlﬁ%'UmmﬁauaU'Ngﬂuna%%’uﬁmm AD Visual C# 2005 Tnasnsounuy
Visual Studio 2005 wagnenasladinissinmnuaunsalunswaulusunsuyes Visual CH#
Iiegluyalusunsudeniulu Visual Studio 2013

lae Visual  Studio  dnluvenduisuseian IDE (Integrated  Development
Environment) ‘ixﬂL‘ﬁUﬂTﬁﬂ?LL‘LJ’JFI’NJJﬁ@m‘iﬁ’N’IULLUUi’Juﬂuﬁmﬂ‘ﬁ Ao NIVl19asNs
Wasyuuiauayneldegieasaan san5a uar e Budenisiased senwuy

ufiamsillusulilimnsaniuingUssasdveinadoulsunsunaufianesiun

2.2.1 v CH

M C# (@5Y) Wuniwlusunsupeuiilnessedvaeildd i uideu

Y

a ¢ v v = a A:y = a [
Wsunsupeuinned Nlasumudesduuiniusons ludagiu wasdunwilusunsy
a sl v v a v = a a ¢ & a4
ﬂaﬁJW']Lﬁa'ﬁVlLﬁl!']ﬁﬁ'ﬁﬂan‘ﬂL‘J'l!muaunl‘i]mﬂﬁnlFJuIUiLLﬂﬁiJﬂBZJW'JW\E]'iLU‘LJ@EJ'NEN FINTYN

C# gniaNEN9INANE C++ LazdilAsyasauuuLlieing (object-oriented  programming)

VY al

- 0 ﬁ‘ = o s o o g ©
IﬂEJI‘ﬁU'ﬁLLﬂ‘SQJ Visual = Studio L‘TJULﬂiBQNUﬂ’}WiUWWUWIUiLm'iﬂJﬂ'E}ﬂJW'JLG]E]i VRIS AT

U

TUswnsuanusamunlUusLasurauRumasLalsiginin

2.2.2 9afvain1en C#
A -l I 1 8 = 1 v
1) Wunwndeudns lddudounaz 3o inseadane) Java A1wn C

war n1w C++ yilvvateauidlalalienn

i
1=l

2)  Wumwildsunsuneuiunasyaludignadretiunndimiuniswamn
a ¢ v a o a av ve a
IU?LLﬂiNﬂ@NW'ﬂLW@i ﬂqﬂiﬁ]LLU'}ﬂﬁ NET Framework ‘?.NLT]ULLU’JF‘W@V]I@?UFN']NNEJN

geingalutagliu

=1

3) Wunwngnasnuuuslilivineuuy NET Framework (Paauin-lWsudsn)

Y

= e o o = =)

FadlpuauUinddfe dlduaunsaldnuuuszuueIsauwls (Hardware)  ¥se

a wua . o 1 s | T i 1 o el o
s¥UUU{URNTS (Operating System) Auanasiiulaedalaitym W wdesiidiu

9/

\ATBINNANID sEUUUfURnIsIuladiussuuUTRnsunaduvey [Wudu feiu

Weulvsunsudaamnsaloulusunsumeuiamesivilg 1ilaedie 50157 wagly

s

a 8 [ I 1 1 = a ar 1 = I
2dinvaIinf1Y agunlsulusunsuneuiiwesluatunausnsaly

Be e
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) P 1 = M el 2 i 1

4)  WWunNLILNse wsgtdunwfladnisudladaunwsasuieedn9ve
- o 8 U o

MW Java w1 C way A1 C++  wiandu vinl nnwa ¢ Luniwnifianny

auysaimanvuatuvedlasasuuuUdeing (object-oriented programming)

2.2.3 d7un199 vaslusunsu Visual Studio

1) wouwy (Menu bar) Wunauuanssonisdidsstngg veslusunsa Wy n1s
a¥ulusianlvd msdeenusunsu viensisonlfiadesdlotu udu

2) Huitdmsudeulusunsy (Workspace) \Jufiufidmiuniseanuuuuas
Beuddseieg Tilusunsy

3)  nasandesile (Toolbox)  Hunduuanaieaifosng dwmsuldluns
DONUUUNUNDVDILUIHATH s Button, Listbox, Checkbox, Radio button
Label (Jusu

4) drunruaumsiiny (Solution Exploren) tlududamsuuandlusidnuse
lwéﬁﬁﬂé’qﬁ‘magj

& 1

v i s, o ! - o e
5) MmOaNIaMIANANAYDNATEID (Properties) Wudwifivuanuaudd

#ing9 WiuiaTesliourasga wu nsiinued dnuawuinddnys uaydun

All Windows Forms

&
F
e
4
=]
=2
i=
=
w
&
i}
]
P
(5]
Q
a
&
=3
]
7]
2

Pointer
BackgroundWorker
BindingNavigator
BindingSource
Button

CheckBex
CheckedList8ox
ColorDiaiog
ComboBox
ContextMenuStrip
DataGridView
DataSet
DateTimePicker
DirectoryEntry
DirectorySearcher
DomainUpDown
ErrorProvider
Eventlog
FileSystemWatcher
FlowlayoutPane
FolderBrowserDialog
FontDislog
GroupBox
HelpProvider
HScroliBar

B ole-Andp| o
h Schied Explores (Ctrls D -
[ Sohtion "WindowsFormsApphcationl6
4 o WindowsFormupplication16
b M Propertes
b »® References
¥ Appiconfig
4 B Forml.cs
» 1 Forml.Designer.cs
1) Forml.resx
b %z Forml
b €* Program.cs

NN ST Team Explorer Class View

riopemes
Form1 System. Windows.Forms.Form
20 F|F

Tet Form1

VseWaitCursor Fake
Behavior

AllowDrop
AutoVahdate
ContetMenuStrip
DoubleButfered
Enabled
ImeMode

1 Masa

Text

False
EnablePreventFocus
(none)

Falkse

True

NeCeontrol

The text assocuted with the control,

Ul 2.11 dusineq vesTusinsu Visual Studio

fiun - http://tanateach.com/wordpress/topic/2-1/
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2.2.4 \asdioiugruiiunyszgndldan
1) n3ouile Textbox
Textbox ¥3e naestenuy uiresiiodnsuldlunisius (nput) 91
JlitiunsAduedn wieuandr Output) senunuanina Tnedeyaiu/uans e
Textbox ﬂgu%Lﬁwﬁ'ayjawﬁmﬁaé'ﬂm wie String  awunsaldinSadle Textbox
annsnifenldnuaunadeaiesiie (Toolbox)
2) ndesile Button
Button w3e Y iuaiesdodmiuldlunmsdslilusunsuvhausmusd
Tnq dlefldnaiiutun (vent Click) FaansaFonld Button I¥annuaundes
\n3asila (Toolbox) inesila Button iuiteaeiesiiefinesiumdslnenisadnain
Advindu fefusawrsadeumdilag Weldusinsavinnuld meld Event Click
vos Button Wit Auualif iledldnenu Button  A1eteq fluansazgniuiinadly
Frudeya
3) \edasilo Label
Label e thadea iWuadadeilddmiunisuanitannulnoane
liannsaiuAandldle Tnsdeyaiiasuansin label tussfouiiudoyauszny
String  (WuEIfu Textbox das1auasaientd Label ldaininundesaisdile

o ‘J o 1 i & § 7
(Toolbox) tazamrsanlurnedisiunuesagg vuwesuwadlusunsulamusasnig

2.2.5 szuuUURN s ldnuld
1) Windows 8
2) Windows 7 SP1
3) Windows Server 2012 R2
4) Windows Server-2012
5) Windows Server 2008 .R2 SP1

2.2.6 Brsawritusnfignansaldausauiulusunsy Visual Studio 2013 1§
1) #gAnuids 1.6 GHz Tuly
2) usulaishndn 1 GB
3) fuiluendanadlaising 20 GB

1) yinIpuEnINaANazBealuf1nIT 1024 x 768 inwwa
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2.3 XAMPP

XAMPP

Ul 2.12 dydnuaiveslusunsu XAMPP

fian - http://anisadesign.esy.es/Xampp.html

XAMPP  wimunlaglasents Apache Friends fidulasenisliuanammariils #
$adslud m.a. 2002 Tno Kai ‘Oswald’ Seidler wag Kay Vogelgesang W93 XAMPP
Usznaumelusunsugeslaunlusunsy Apache Tusunsugnudoya MySQL Tusunsuate
PHP wazn w1 Perl XAMPP finsusuussguogsdaioaitalinanuldfussuudjifinisi
Microsoft Windows, Mac OS x, Linux, Solaris wagldliidlamnalunisarilvanlyeu

XAMPP 18ulusunsu Apache web server 13dvaasweb server iielivaaau
ansunsauivledlunioausn Teefilidendouradunesiiiauarlifodaildsnelag s
sonshanaarldiulusinsy Xampp. | ‘agUIwTauAvy PHP - nwidmsunmuliv
wenndtaduidunioy, MysQL gutoyn, Apache vninmdudu@saes, Perl Snvads
um¥aniu OpensSL, phpMyadmin | (sguuusmagiudeyaiwamuilas PHP iileldidex
roludegutieya advayugudoys MySQL waz SQLite Tusunsu Xampp-agagluguuuy

voslna Zip, tar, 7z 38 exe

2.3.1 Avfisauanlu XAMPP
1) Apache 2.4.23
2) MariaDB 10.1.16 (MySQL)
3) PHP 5538
4) phpMyAdmin 4.5.1
5) OpenSSL 1.0.2
6) XAMPP Control Panel 3.2.2
7)  Webalizer 2.23-04
8) Mercury Mail Transport System 4.63
9) FileZilla FTP Server 0.9.41
10) Tomcat 7.0.56 (with mod_proxy ajp as connector)

11) Strawberry Perl 7.0.56 Portable



19

2.4 Arduino

ARDUINO

SUN 2.13 Ua3A Arduino WazlATaNIENIINISAT

u

fan - https://www.gravitechthai.com/upload/guru/pictures/pic-3599964342. png

Arduino 811 (81-9-8-11l w3e eaneli) Wuvesalulasneulnsiaesnszna AVR i
N1SAAUILUU Open Source ﬁaﬁmsmﬂma%’ayaﬁu’aﬁm Hardware a2 Software u3n
Arduino  gnesnuvunlilivulddne dafuTumnsdimsudEndudnu Reidldoud
ansadauas isdn Wannsesantieiuase wielsinsuraldtnse

AmdneYesveia Arduino - lunisdegunsalaiusiieg Aedldeiuauisodelsas
Sidnnsediadeinmeuenudnidoudeiduniinn O | vetueia wiaidensefuuedaiasy
(Arduino Shield) UszLnnend9 L Arduino XBee Shield, Arduino Music Shield, Arduino
Relay Shield, Arduino Wireless Shield, Arduino GPRS Shield 1dudu lagthundsuidiiu

Ua3n Arduino W deulusinsusimunsaléias

2.4.1 Arduino MEGA 2560

Arduino  Mega. 2560 -veiajulugfluveemsyga Arduino  fnauanudfseg
Windu91n Arduino UnoR3 Ussnaudedn ATmega2560 Tiilmieanusiunay
256 KB usu 8 KB Hlwides 7 fiv 12 v useduvesszuuedit 5 V 1 Digital Input /
Output 111184 54 v1 (Wu PWM 16 14 27) & Analog Input 16 ¥1 Serial UART 4
Y 12C 1 4a SPI 1 99 Weulsunsuuu Arduino IDE waglusinsusinu USB Lwune
dsuiflaulasuduFouimesiaulilasroulnsaaesiidosnisueda Arduino i

mheAMuIasdy a1 Tiseldnuinndu
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A157499 2.3 AMENUAYDY Arduino 2560

Property Spec
Microcontroller ATmega2560
Operating Voltage 5v
Input Voltage (recommended) 7-12v
Input Voltage (limits) 6-20V

Digital I/O Pins

54 (of which 14 provide PWM output, 4 UART TTL)

Analog Input Pins 16
DC Current per I/O Pin 40 mA
DC Current for 3.3V Pin 50 mA

Flash Memory

256 KB of which 8 KB used by bootloader

SRAM 8 KB
EEPROM 4 KB
Clock Speed 16 MHz

sUfl 2.14 Arduino MEGA 2560

u

iz ; http://www.myarduino.net/product/32/arduino-mega-2560-r3




el

2.4.2 Arduino Integrated development environment (IDE)
; - I3 calg v oo o A A e | ) ¢
Arduino IDE  fa gawWsduasnlvdmsuldsulusunsy weviausiuiuvese
Arduino  Mn3u Tnganunsaleulusunsumeniul C++  uazvinnsilousaiudiu

F15A115 (UBSA Arduino) agvazmnuassinisaniuals USB

sketch_nov02a | Arduino 1.6.12 - &) X

File Edit Sketch Tools Help

sketch_nov02a

void setup() { A
// put your setup code here, to run once:

void loop() {

// put your main cede herey'to run repeatedly:

Arduino/Genuina Mega or Mega 2580, ATmega2560 (Mega 2560) on COM

gﬂﬁ 2.15 wieananvealusinsy Arduino IDE

a Ve o
a7 AR

& sketch_nov02a | Arduino 1.6.12 - O X
File Edit Sketch Tools Help

sketch_nov02a

void setup() { "

// put your setup code here, to run once:

sU 2.16 Yu Upload Mdmiusmaviusunsulugiueda Arduino

o o

U EIAVI

e
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2.5 2 Channels Keyes Relay
a | = I3 Al ¢ o as
vainiladuunn 2 dos Soinaneulanesisiadidu NO/COMNC  awnsaldiy
Ivanlaviauseiului DC way AC Teelddgyaralunisauaunisyhanudedyaialadn

TIE

g‘lJf"i 2.17 Keyes Relay 2R1B

i ; https://s-media-cache-ak0.pinimg.com/originals/48/26/fd/
4826fda01c25a013a3d41fb55d010d 1d.jpe

2.5.1 AnuaNUR (Features)
1) S1aga1AWmuY SPDT 411U 2 104
2) HssaudeisyaLsasa TTL
3) CONTACT OUTPUT Fuusesiuleigean 250 VAC 10°A , 30 VDC 10 A
4) §'LED Uapdanaus A1siuvessiadilasldnidniuevaiussn
5) diasdmsuldennazlensinsiumiouen
6) i OPTO-ISOLATED  iiauenns1asaIues ”agsgmmmuﬁ’ulvﬂﬁﬂ’u'%mé

29NAINNU

2.5.2 aAnwe (Specification)
1) muAln DC lAgegn 30VDC 10A wae TW AC gegn 250VAC 10A
2) SEAUYYIUBUNAAIUANLUY TTL ¥iumedeygaikuu Active High
3) YUINEAUDIA 3mm
4) vud (L x W x H): 55 x40 x 20 mm
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31]171' 2.18_ W dynnnuagnsileunauy Keyes Relay 2R1B
i http://www.thaieasyelec.net/archives/Manual/EFDV237/
EFDV237_2 Channels_Relay Quick Start Guide.pdf

N15911974

91l 11 +VCC walw 5VDC

¥ 2 : GND (Wa<sLad)

I 3 dryrUIuBUNS Relay 1 (IN1)

U 4 : VIR IUBUNR Relay 2 (IN2)

97l 51 COM (e8I OPTO)

17 6 : GND (harswasuesaunsamieriuiuni 2)
917 7 : NC (Normat Close) Favneinihduauuuunita
9791 8 : COM (Common) Magfan3ono1193a1nn NC, NO

9191 9 : NO (Normal Open) Fensneianihdudauuuuniia

23
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2.6 Power supply
2.6.1 Power supply C-360-12
Switching Power Supply 12 VDC 30A MODEL: C-360-12
Input Voltage: 100-120VAC, 8.0A /200-240VAC, 3.0A 50-60Hz
Output Voltage: 12V (DC), 30A

sUii 2.19 Power supply C-360-12

U

fin - http://www.dcelettrik.it/wp-content/uploads/2015/03/alim-24v-400w.jpg

2.7 Magnetic Lock
2.7.1 SP-KMGO600P Single Door Magnetic Lock
Lock Size: 250Lx47Wx25H (mm)
Armature plate: 180Lx38Wx11H (mm)
Holding Force: 280kg (600\bs)
Dual Voltage: DC12V/DC24V
Current Draw: DC12V/500mA DC24V/250mA

Ul 2.20 Single Door Magnetic Lock

Y

i - http://www.siamfinger.com/wp-content/uploads/2016/08-Magnetic-Lock.png
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3.1 MANATOINRUUTTUY
3.1.1 vdenlaazunsunisineu
msvhauesszuuiuail 19ndes Kinect Tun1sesiadudesanieg Tusrtanie
veauywd MnusgynsUssnanase Microsoft Visual Studio 2013 ilefunimaiy
81794199 YUY wazuanNasanIntee ntunistuiindly iedly
nduudnady ssuusryfmuazihmsSsuitsufuaiiilugiudeya minnuiiAnseiu

Wsunsuagaimsludaveda Arduino dedendaifussuuiln - Undsyy ooy nligldany

vy v ow =
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input T C# Output
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naos Kinect
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3.2 NANNISODNLUUIZUU
3.21 ﬂ'li'n’]ﬂﬁﬁ)\‘lﬁ 1 ﬂ'ﬁ’?ﬂﬂ’)’]&l&]']’l‘i’"]ﬁﬂ“lﬂﬁ’l&l Kinect

o o 1 A a 5 v Etl{ Vo o o 1
1) Amusduwdsiagindainaes laglunisnaaeuil g3avinldnmunlingy

o/
= v v

a ] = 1 v = -
MIBENBUNNIINNGDY 2.15 WRT uaginnindes lnednnnuganinszunulni 1.25 was
v 1 at 1 = o 1} A o ] s A 5 o

2) Tinquénegrabuludunisiiimun wasuansimiadsgud 3.3 anduiinig
Taaanngvessnieluduidenistuiing loun anuenseiienlina-daden
ANNETENINdemen-doile ANEINTENAUWRT duge uasaundelva smendes
Kinect

3) vinmsveasdluden 2 viswun 10 AT wazvhnistuiindeyailaadlugudeys
TunilAelusunsuadu MySQL avaueglu XAMPP

o £ e‘j 173
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Y
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3.2.2 MAaasi 2 15149 Kinect szyAanu
2/ 1 s " =4 ] 1 Ao ! s Al n’:: o
1) Wingusegrdulusumisiicue wazuaasvimassguit 3.3 snduiinig
naduivelvlusunsuvinnisiuSeuiisuAlaguiuaduilatudinly
2)  andei 1 Weldsunsumnsraehidagiuiidmsaiuanilatuiinlineu
v a’lj ] n:z o . dj =
wihil 9zvihnsdmsludevesa Arduino Wiielanasudszy
o v a v o o o e v v v
3) vimsvaaedluden 2 ianua 10 A1 wazvinsTuiinuadwsilaadluning
4a.2
4) ddeyanauaainden 3 uvinisleseiuazagunanismeasd
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4.1 msvaaeei 1 M3daddadausianielasld Kinect szyfanu

a Y RV v Y .
M990 4.1 LLEWNﬂ?quﬁlq?ﬁﬂﬂqum?ﬁﬂﬁlimﬂqﬂﬂﬁa\‘l Kinect

Froedl | anuemdadidnedne | anuemdadiudnemn
lva-mon | son-deile | lva-men | mon-deile | Aundls duge lva

1 28+0 23.4+052 | 27.2+0.42 28+0 62.8+0.42 174+0 33+0

2 26+0 24+0 24.3+0.48 26+0 60.8+0.48 | 167.4+0.52 350

3 24+0 210 25.4+0.52 24+0 55+0 153.4+0.52 33+0

4 26+0 25+0 26+0 26+0 55+0 166.2+0.42 | 34.2+0.42
) 26.6+0.52 23.6+0.52 | 27.7+0.48 26.4-!_-(.‘;.52 56+0 164+0 34+0

6 29+0 25+0 29+0 29+0 60.1+0.32 171+0 35+0

7 26+0 24.3+0.48 28+0 26+0 61+0 167.6+0.84 3540

8 27.1+0.57 2440 27.3+0.48 26+0 60.5+0.47 | 169.6+0.84 | 34.4+0.52
9 27.8+0.42 | 25:1+0.56 | 28.2+042 | 27.3+0.52 | 62.4+0.52 172+0.47 35+0
10 25+0.47 23+0.47 26.7+0.48 25+0 57+0 161.4+0.52 | 33+047
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namespace Microsoft.Samples.Kinect.BodyBasics

{

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Diagnostics;

using System.Globalization;

using System.|O;

using System.Windows;

using System.Windows.Media;

using System.Windows.Media.lmaging;
using Microsoft.Kinect;

using MySgl.Data.MySglClient;

public partial class MainWindow : Window, INotifyPropertyChanged
{

private const double HandSize = 30;

private const double JointThickness = 3;

private const double ClipBoundsThickness = 10;

private const float InferredZPositionClamp = 0.1f;

private readonly Brush handClosedBrush = new

SolidColorBrush(Color.FromArgh(128, 255, 0, 0));
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private readonly Brush handOpenBrush = new
SolidColorBrush(Color.FromArgb(128, 0, 255, 0));

private readonly Brush handLassoBrush = new

SolidColorBrush(Color.FromArgh(128, 0, 0, 255));

private readonly Brush trackedJointBrush = new

SolidColorBrush(Color.FromArgh(255, 68, 192, 68));
private readonly Brush inferredJointBrush = Brushes.Yellow;
private readonly Pen inferr.edBonePen = new Pen(Brushes.Gray, 1);
private DrawingGroup drawingGroup;
private Drawinglmage imageSource;
private KinectSensor kinectSensor = null;
private CoordinateMapper coordinateMapper = null;
private BodyFrameReader bodyFrameReader = null;
private Body[] bodies = null;
private List<Tuple<JointType, JointType>> bones;
private int displayWidth;
private int displayHeight;

private List<Pen> bodyColors;
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private string statusText = null;

public MainWindow()
{

this.kinectSensor = KinectSensor.GetDefault();

this.coordinateMapper = this.kinectSensor.CoordinateMapper;

FrameDescription frameDescription =

this.kinectSensor.DepthFrameSource.FrameDescription;

this.displayWidth = frameDescription.Width;
this.displayHeight = frameDescription.Height;

this.bodyFrameReader = this:kinectSensor.BodyFrameSource.OpenReader();

this.bones = new List<Tuple<JointType, JointType>>();

this.bones. Add(new Tuple<JointType, JointType>{JointType.Head,
JointType.Neck));

this.bones.Add(new Tuple<JointType, JointType>(JointType.Neck,
JointType.SpineShoulder));

this.bones.Add(new Tuple<JointType, JointType>(JointType.SpineShoulder,
JointType.SpineMid));

this.bones.Add(new Tuple<JointType, JointType>{JointType.SpineMid,
JointType.SpineBase));

this.bones.Add(new Tuple<JointType, JointType>(JointType.SpineShoulder,
JointType.ShoulderRight));

this.bones. Add(new Tuple<JointType, JointType>(JointType.SpineShoulder,
JointType.Shoulderleft));

this.bones. Add(new Tuple<JointType, JointType>(JointType.SpineBase,
JointType.HipRight));

this.bones.Add(new Tuple<JointType, JointType>(JointType.SpineBase,
JointType. HipLeft));
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this.bones.Add(new Tuple<JointType, JointType>(JointType.ShoulderRight,
JointType.ElbowRight));

this.bones. Add(new Tuple<JointType, JointType>(JointType.ElbowRight,
JointType.WristRight));

this.bones.Add(new Tuple<JointType, JointType>(JointType.WristRight,
JointType.HandRight));

this.bones.Add(new Tuple<JointType, JointType>(JointType.HandRight,
JointType.HandTipRight));

this.bones.Add(new Tuple<JointType, JointType>(JointType WristRight,
JointType. ThumbRight));

this.bones.Add(new Tuple<JointType, JointType>(JointType.Shoulderleft,
JointType.ElbowLeft));

this.bones. Add(new Tuple<JointType, JointType>(JointType.ElbowLeft,
JointType WristLeft));

this.bones.Add(new Tuple<JointType, JointType>(JaintType WristLeft,
JointType.HandLeft));

this.bones.Add(new Tuple<JointType, JointType>(JointType.HandLeft,
JointType.HandTipLeft));

this.bones.Add(new Tuple<JointType, JointType>(UointType WristL eft,
JointType. ThumbLeft));

this.bones.Add(new Tuple<JointType, JointType>(JointType HipRight,
JointType.KneeRight));

this.bones.Add(new Tuple<JointType, JointType>(JointType.KneeRight,
JointType.AnkleRight));

this.bones.Add(new Tuple<JointType, JointType>(JointType.AnkleRight,
JointType.FootRight));

this.bones.Add(new Tuple<JointType, JointType>(JointType.HipLeft,
JointType.Kneel eft));

this.bones. Add(new Tuple<JointType, JointType>(JointType.Kneel eft,
JointType.AnkleLeft));

this.bones.Add(new Tuple<JointType, JointType>(JointType.AnkleLeft,
JointType.FootLeft));
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this.bodyColors = new List<Pen>();

this.bodyColors. Add(new Pen(Brushes.Red, 6));
this.bodyColors. Add(new Pen(Brushes.Orange, 6));
this.bodyColors. Add(new Pen(Brushes.Green, 6));
this.bodyColors.Add(new Pen(Brushes.Blue, 6));
this.bodyColors.Add(new Pen(Brushes.Indigo, 6));
this.bodyColors.Add(new Pen(Brushes.Violet, 6));

this kinectSensor.lsAvailableChanged += this.Sensor_IsAvailableChanged;

this.kinectSenseor.Open();

this.StatusText = this.kinectSensor.IsAvailable ?

Properties.Resources.RBunningStatusText

: Properties.Resources.NoSensorStatusText;

this.drawingGroup = new DrawingGroup();
this.imageSource = new Drawinglmage(this.drawingGroup);

this.DataContext = this;

this.InitializeComponent();

public event PropertyChangedEventHandler PropertyChaneed;
public ImageSource ImageSource

{
get
{

return this.imageSource;



public string StatusText
{

get

{

return this.statusText;

set

if (this.statusText != value)

{

this.statusText = value;

if (this.PropertyChanged = null)
{
this.PropertyChanged(this, new
PropertyChangedEventArgs("StatusText"));
}

}

private void MainWindow. Loaded(object sender, RoutedEventArgs e)

{
if (this.bodyFrameReader = null)

{

this.bodyFrameReader.FrameArrived += this.Reader_FrameArrived;

private void MainWindow_Closing(object sender, CancelEventArgs e)

{
if (this.bodyFrameReader I= null)

{
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this.bodyFrameReader.Dispose();
this.bodyFrameReader = null,

if (this.kinectSensor I= null)
{
this.kinectSensor.Close();

this.kinectSensor = null;

a1

private void Reader FrameArrived(object sender, BodyFrameArrivedEventArgs e)

{
bool dataReceived = false;
using (BodyFrame bodyFrame = e.FrameReference.AcquireFrame())
{

if (bodyFrame 1= null)

{
if (this.bodies == null)

{
this.bodies = new Body[bodyFrame.BodyCount];

bodyFrame.GetAndRefreshBodyData(this.bodies);

dataReceived = true;

if (dataReceived)

{
using (DrawingContext dc = this.drawingGroup.Open())

{



dc.DrawRectangle(Brushes.Black, null, new Rect(0.0, 0.0,

this.displayWidth, this.displayHeight));

int penindex = 0;
foreach (Body body in this.bodies)
{

Pen drawPen = this.bodyColors[penindex++];

if (body.IsTracked)

{
this.DrawClippedEdges(body, de);

IReadOntyDictionary<JointType, Joint>joints = body.Joints;

Dictionary<JointType, Point> jointPoints = new

Dictionary<JointType, Point>();

foreach UointType jointType in joints.Keys)
{

CameraSpacePoint position = joints[jointType].Position;
if (position.Z < 0)
{

position.Z = InferredZPositionClamp;

Joint head = body.Joints[JointType.Head];
float headx = head.Position.X;
float heady = head.Position.Y;
float headz = head.Position.Z;
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Joint shoulderRight = body.Joints[JointType.ShoulderRight];
float shoulderRightx = shoulderRight.Position.X;
float shoulderRighty = shoulderRight.Position.Y;
float shoulderRightz = shoulderRight.Position.Z;

Joint shoulderlLeft = body.Joints[JointType.ShoulderLeft];
float shoulderLeftx = shoulderlLeft.Position.X;
float shoulderLefty = shoulderlLeft.Position.Y;
float shoulderlLeftz = shoulderlLeft.Position.Z;

Joint wristRight = body.Joints[JointType.WristRight];
float wristRightx = wristRight.Position. X;
float wristRighty = wristRight.Position.Y;
float wristRightz = wristRight.Position.Z;

Joint wristlLeft = body.Joints[JointType.WristLeft);
float wristLeftx = wristLeft.Position.X;
float wristLefty = wristLeft.Position.Y;

float wristLeftz = wristLeft.Position.Z;

Joint spineBase = body.Joints[JointType.SpineBase];
float spineBasex = spineBase.Position.X;
float spineBasey = spineBase.Position.Y;

float spineBasez = spineBase.Position.Z;

Joint hipRight = body.Joints[JointType:HipRight];
float hipRightx = hipRight.Position X;
float hipRighty = hipRight.Position.Y;
float hipRightz = hipRight.Position.Z;

Joint hipLeft = body.Joints[JointType.HipLeft];
float hipLeftx = hipLeft.Position.X;
float hipLefty = hipLeft.Position.Y;
float hipLeftz = hipLeft.Position.Z;



Joint footRight = body.Joints[JointType.FootRight];
float footRightx = footRight.Position.X;
float footRighty = footRight.Position.Y;
float footRightz = footRight.Position.Z;

Joint footLeft = body.Joints[JointType.FootlLeft];
float footLeftx = footLeft.Position.X;
float footlLefty = footlLeft.Position.Y;
float footlLeftz = footLeft.Position.Z;

// &g
float d1 = (heady - footRighty) / (heady - footRighty) * 100;
txt1.Text'= d1.ToString("0");
// AAUEIFUNE
float d2 = (heady - spineBasey) / (heady - footRighty) * 100;
txt2.Text = d2.ToString("0");
A/ anuninlua
float 'd3 = (shoulderRightx - shoulderleftx) / (heady - footRighty) * 100;
txt3.Text = d3.ToString("0");
//ANUBILVUIN
float d4.= (shoulderRighty - wristRighty) / (heady - footRighty) * 100;
txtd. Text = d4.ToString("0");
//ANUEINT U
float d5 = (shoulderlefty - wristLefty) / (heady - footRighty) * 100;
txt5.Text = d5.ToString(*0");
//ANNEIVIVN
float d6 = (hipRighty - footRighty) / (heady - footRighty) * 100;
txt6.Text = d6.ToString("0");
//ANEIVENY
float d7 = (hipLefty - footLefty) / (heady - footRighty) * 100;
txt7.Text = d7.ToString("0");

a4
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DepthSpacePoint depthSpacePoint =
this.coordinateMapper.MapCameraPointToDepthSpace(position);
jointPoints[jointType] = new Point(depthSpacePoint.X,
depthSpacePoint.Y);
}

this.DrawBody(joints, jointPoints, dc, drawPen);

this.DrawHand(body.HandLeftState,
jointPoints[JointType.HandLeft], do);
this.DrawHand(body HandRightState,
jointPoints[JointType.HandRight], dc);
}

this.drawingGroup.ClipGeometry = new RectangleGeometry(new
Rect(0.0, 0.0, this.displayWidth, this.displayHeight));
}

private void DrawBody(IReadOnlyDictionary<JointType, Joint> joints,
IDictionary<JointType, Point> jointPoints, DrawingContext drawingContext, Pen
drawingPen)

{

foreach (var bone in this.bones)
{
this.DrawBone(joints, jointPoints, bone.ltem1, bone.ltem2, drawingContext,
drawingPen);

}
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foreach (JointType jointType in joints.Keys)
{
Brush drawBrush = null;

TrackingState trackingState = joints[jointTypel] TrackingState;

if (trackingState == TrackingState. Tracked)

{
drawBrush = this.trackedJointBrush;
}
else if (trackingState == TrackingState.Inferred)
{
drawBrush = this.inferredJointBrush;
}
if (drawBrush-!= null)
{

drawingContext.DrawEllipse(drawBrush, null, jointPoints[jointTypel,
JointThickness, JointThickness);

}

}
private void DrawBone(IReadOnlyDictionary<JointType, Joint> joints,
IDictionary<JointType, Point> jointPoints, JointType jointType0, JointType jointTypel,
DrawingContext drawingContext, Pen drawingPen)
{
Joint joint0 = joints[jointType0];
Joint jointl = joints[jointTypel];

if (joint0.TrackingState == TrackingState.NotTracked ||
jointl.TrackingState == TrackingState .NotTracked)

return;
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Pen drawPen = this.inferredBonePen;

if ((joint0.TrackingState == TrackingState. Tracked) && (joint1.TrackingState ==
TrackingState.Tracked))

{

drawPen = drawingPen;

drawingContext.DrawLine(drawPen, jointPoints[jointType0],
jointPoints[jointType1]);
}

private void DrawHand(HandState handState, Point handPosition,
DrawingContext drawingContext)
{
switch (handState)
{
case HandState.Closed:
drawingContext.DrawElipse(this.handClosedBrush, null, handPosition,
HandSize, HandSize);
break;

case HandState.Open:
drawingContext.DrawEllipse(this.handOpenBrush, null, handPosition,
HandSize, HandSize):
break;

case HandState.Lasso:
drawingContext.DrawE lipse(this.handLassoBrush, null, handPosition,
HandSize, HandSize);

break;
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private void DrawClippedEdges(Body body, DrawingContext drawingContext)

{
FrameEdges clippedEdges = body.ClippedEdges;

if (clippedEdges.HasFlag(FrameEdges.Bottom))
{
drawingContext.DrawRectangle(
Brushes.Red,
null,
new Rect(0, this.displayHeight - ClipBoundsThickness, this.displayWidth,
ClipBoundsThickness));
}
if (clippedEdges.HasFlag(FrameEdges. Top))
{
drawingContext.DrawRectansle(
Brushes.Red,
null,
new Rect(0, 0, this.displayWidth, ClipBoundsThickness));
}
if (clippedEdges HasFlag(FrameEdges Left))
{
drawingContext. DrawRectangle(
Brushes.Red,
null,
new Rect(0, 0, ClipBoundsThickness, this.displayHeight));
}
if (clippedEdges.HasFlag(FrameEdges.Right))
{
drawingContext.DrawRectangle(
Brushes.Red,
null,
new Rect(this.displayWidth - ClipBoundsThickness, 0,
ClipBoundsThickness, this.displayHeight));
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I
private void Sensor_IsAvailableChanged(object sender,
IsAvailableChangedEventArgs e)
{
// on failure, set the status text
this.StatusText = this.kinectSensor.IsAvailable ?

Properties.Resources.RunningStatusText

Properties.Resources.SensorNotAvailableStatusText;

}

private void Button_Click(object sender, RoutedEventArgs €)
{
string sgl = "insert into B (name,d1,d2,d3,d4,d5,d6,d7) values(" +
this.name.Text + ", " + this.txtl. Text + ", " + this.txt2.Text + ", " + this.txt3.Text +
"M+ thisttd.Text + ', " + this.txt5. Text + " , " + this.txt6.Text + ", ™" +
this.txt7.Text +™) 1"

MySglCennection con = new
MySglConnection("SERVER=127.0.0.1;DATABASE=test");
MySglCommand cmd = new MySglCommand(sgl, con);

con.Open();

cmd.ExecuteNonQuery();
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namespace Microsoft.Samples.Kinect.BodyBasics
{
using System;
using System.Collections.Generic;
using System.ComponentModel;
using System.Diagnostics;
using System.Globalization;
using System.lO;
using System.Windows;
using System.Windows.Media;
using System.Windows,Media.lmaging;
using Microsoft.Kinect;
using MySgl.Data.MySglClient;
using System.lQ.Ports;
using System.|O;

public partial class MainWindow : Window, INotifyPropertyChanged
{

SerialPort mySerialPort = new SerialPort("COMS6", 115200, Parity.None, 8
StopBits.One);

private const double HandSize = 30;
private const double JointThickness = 3;

private const double ClipBoundsThickness = 10;

?
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private const float InferredZPositionClamp = 0.1f;

private readonly Brush handClosedBrush = new

SolidColorBrush(Color.FromArgh(128, 255, 0, 0));

private readonly Brush handOpenBrush = new

SolidColorBrush(Color.FromArgh(128, 0, 255, 0));

private readonly Brush handLassoBrush = new

SolidColorBrush(Color.FromArgh(128, 0, 0, 255));

private readonly Brush trackedJointBrush = new

SolidColorBrush(Color.FromAreb(255, 68, 192, 68));

private readonly Brush inferredJointBrush = Brushes.Yellow;

private readonly Pen inferredBonePen = new Pen(Brushes.Gray, 1)

private DrawingGroup drawingGroup;

private Drawinglmage imageSource;

private KinectSensor kinectSensor = null;

private CoordinateMapper coordinateMapper = null;

private BodyFrameReader bodyFrameReader = null,

private Body[] bodies = null;

private List<Tuple<JointType, JointType>> bones;

h
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private int displayWidth;

private int displayHeight;

private List<Pen> bodyColors;

private string statusText = null;

public MainWindow()
{

this.InitializeComponent();

this.mySerialPort.Open();

this.kinectSensor = KinectSensor.GetDefault();

this.coordinateMapper = this.kinectSensor.CoordinateMapper;

FrameDescription frameDescription =

this.kinectSensor.DepthFrameSource FrameDescription;

this.displayWidth = frameDescription Width;
this.displayHeight = frameDescription.Height;

this.bodyFrameReader = this.kinectSensor.BodyFrameSource. OpenReader();

this.bones = new List<Tuple<JointType, JointType>>();

this.bones.Add(new Tuple<JointType, JointType>(JointType.Head,
JointType.Neck));

this.bones.Add(new Tuple<JointType, JointType>(JointType Neck,
JointType.SpineShoulder));

I
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this.bones.Add(new Tuple<JointType, JointType>(JointType.SpineShoulder,
JointType.SpineMid));

this.bones. Add(new Tuple<JointType, JointType>(JointType.SpineMid,
JointType.SpineBase));

this.bones.Add(new Tuple<JointType, JointType>(JointType.SpineShoulder,
JointType.ShoulderRight));

this.bones.Add(new Tuple<JointType, JointType>(JointType.SpineShoulder,
JointType.ShoulderLeft));

this.bones.Add(new Tuple<JointType, JointType>(JointType.SpineBase,
JointType.HipRight));

this.bones.Add(new Tuple<JointType, JointType>(JointType.SpineBase,
JointType.HipLeft));

this.bones.Add(new Tuple<JointType, JointType>(JointType.ShoulderRight,
JointType.ElbowRight)); .

this.bones. Add(new Tuple<JointType, JointType>UointType.ElbowRight,
JointType.WristRight));

this.bones:Add(new Tuple<JointType, JointType>(JointType.WristRight,
JointType.HandRight));

this.bones. Add(new Tuple<JointType, JointType>(JointType.HandRight,
JointType.HandTipRight));

this.bones.Add(new Tuple<JointType, JointType>JointType. WristRight,
JointType. ThumbRight));

this.bones.Add(new Tuple<JointType, JointType>UointType.Shoulderl eft,
JointType.ElbowLeft));

this.bones. Add(new Tuple<JointType, JointType>(JointType.ElbowLeft,
JointType.WristLeft));

this.bones.Add(new Tuple<JointType, JointType>(JointType. WristLeft,
JointType.HandLeft));

this.bones.Add(new Tuple<JointType, JointType>(JointType.HandLeft,
JointType.HandTipLeft));

this.bones.Add(new Tuple<JointType, JointType>(JointType.WristLeft,
JointType. ThumbLeft));
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this.bones.Add(new Tuple<JointType, JointType>(JointType.HipRight,
JointType.KneeRight));

this.bones.Add(new Tuple<JointType, JointType>(JointType.KneeRight,
JointType.AnkleRight));

this.bones. Add(new Tuple<JointType, JointType>(JointType.AnkleRight,
JointType.FootRight));

this.bones.Add(new Tuple<JointType, JointType>(JointType.HipLeft,
JointType.KneeLeft));

this.bones.Add(new Tuple<JointType, JointType>(JointType.Kneel eft,
JointType.AnkleLeft));

this.bones. Add(new Tuple<JointType, JointType>(JointType.AnkleLeft,
JointType.FootLeft));

this.bodyColors = new List<Pen>();

this.bodyColors. Add(new Pen(Brushes.Red, 6));

this.bodyColors.Add(new Pen(Brushes.Orange, 6));
this.bodyColors.Add(new Pen(Brushes.Green, 6));

this.bodyColors. Add(new Pen(Brushes.Blue, 6));
this.bodyColors.Add(new Pen(Brushes.Indigo, 6));

this.bodyColors. Add(new Pen(Brushes.Violet, 6));
this.kinectSensor.IsAvailableChanged += this.Sensor {sAvailableChanged;
this.kinectSensor.Open();

this.StatusText = this.kinectSensor.IsAvailable ?

Properties.Resources.RunningStatusText

: Properties.Resources.NoSensorStatusText;
this.drawingGroup = new DrawingGroup();

this.imageSource = new Drawinglmage(this.drawingGroup);



this.DataContext = this;

this.InitializeComponent();

public event PropertyChangedEventHandler PropertyChanged;

public ImageSource ImageSource
{

get

{

return this.imageSource;

public string StatusText

{
get
{

return this.statusText;

if (this.statusText |= value)

{

this.statusText = value;

if (this.PropertyChanged != null)
{
this.PropertyChanged(this, new
PropertyChangedEventArgs("StatusText"));
}



private void MainWindow_Loaded(object sender, RoutedEventArgs €)
{

if (this.bodyFrameReader = null)

{

this.bodyFrameReader.FrameArrived += this.Reader_FrameArrived;

}

private void MainWindow_Closing(object sender, CancelEventArgs e)
{
if (this.bodyFrameReader = null)
{
this.bodyFrameReader.Disposel);
this.bodyFrameReader = null;
}
if (this.kinectSensor !=null)
{
this.kinectSensor.Closel);

this.kinectSensor = null;
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private void Reader_FrameArived(object sender, BodyFrameArrivedEventArgs e)

{

bool dataReceived = false;

using (BodyFrame bodyFrame = e.FrameReference AcquireFrame()

{
if (bodyFrame != null)

{



if (this.bodies == null)

{
this.bodies = new Body[bodyFrame BodyCount];

bodyFrame.GetAndRefresh BodyDatal(this.bodies);

dataReceived = true;

if (dataReceived)

{
using (DrawingContext dc = this.drawingGroup.Open())

{

dec.DrawRectangle(Brushes.Black, null, new Rect(0.0, 0.0,
this.displayWidth, this.disptayHeight));

int-penindex = 0;
foreach (Body body in this.bodies)
{

Pen drawPen = this.bodyColors[penindex++];

if (body.IsTracked)

{
this.DrawClippedEdges(body, dc);
IReadOnlyDictionary<JointType, Joint> joints = body.Joints;

Dictionary<JointType, Point> jointPoints = new

Dictionary<JointType, Point>();

foreach (JointType jointType in joints.Keys)
{

B(



CameraSpacePoint position = joints[jointType].Position;
if (position.Z < 0)
{

position.Z = InferredZPositionClamp;

Joint head = body.Joints[JointType.Head];
float headx = head.Position.X;
float heady = head.Position.Y;
float headz = head.Position.Z;

Joint shoulderRight = body.Joints[JointType.ShoulderRight];
float shoulderRightx = shoulderRight.Position.X;
float shoulderRighty = shoulderRight.Position.Y;
float shoulderRightz = shoulderRight.Position.Z;

Joint shoulderlLeft = body.Joints[JointType.ShoulderlLeft];
float shoulderlLeftx = shoulderLeft.Position.X;
float shoulderLefty = shoulderlLeft.Position.Y;
float shoulderLeftz = shoulderlLeft.Position.Z;

Joint wristRight = body.Joints[JointType WristRight];
float wristRightx = wristRight.Position.X;
float wristRighty = wristRight.Position.Y;
float wristRightz = wristRight.Position.Z;

Joint wristLeft = body.Joints[JointType.WristLeft];
float wristlLeftx = wristLeft.Position.X;
float wristLefty = wristLeft.Position.Y;

float wristLeftz = wristLeft.Position.Z;

Joint spineBase = body.Joints[JointType.SpineBase];

float spineBasex = spineBase.Position.X;



float spineBasey = spineBase.Position.Y;

float spineBasez = spineBase.Position.Z;

Joint hipRight = body.Joints[JointType.HipRight];
float hipRightx = hipRight.Position.X;
float hipRighty = hipRight.Position.Y;
float hipRightz = hipRight.Position.Z;

Joint hipLeft = body.Joints[JointType. HipLeft];
float hipLeftx = hipLeft.Position.X;
float hipLefty = hipLeft.Position.Y;
float hipLeftz = hipLeft.Position.Z;

Joint footRight = body.Joints[JointType.FootRight];
float footRightx = footRight.Pasition.X;
float footRighty = footRight.Position.Y;
float footRightz = footRight.Position.Z;

Joint footLeft = body.Joints[JointType.FootLeft];
float footlLeftx = footLeft.Position.X;
float footlLefty = footlLeft.Position.Y;
float footlLeftz = footLeft.Position.Z;

// duga

float d1 = (heady - footRighty) / (heady - feotRighty) * 100;

textl.Text = d1.ToString("0");

// PNETIEUNEY

float d2 = (heady - spineBasey) / (heady - footRighty) * 100;

text2.Text = d2.ToString("0");

// aunislva

float d3 = (shoulderRightx - shoulderleftx) / (heady - footRighty) * 100;
text3.Text = d3.ToString("0");
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//ANUETIUYUYN
float dd = (shoulderRighty - wristRighty) / (heady - footRighty) * 100;
textd. Text = d4.ToString("0");

//ANUENIIUTY

float d5 = (shoulderLefty - wristLefty) / (heady - footRighty) * 100;
text5.Text = d5.ToString("0");

//ANUENVIUN
float dé = (hipRighty - footRighty) / (heady - footRighty) * 100;
text6.Text = d6.ToString("0");

//AMNYINITY
float d7 = (hipLefty - footLefty) / (heady =footRighty) * 100;
text7.Text = d7.ToString("0");

DepthSpacePoint depthSpacePoint =

this.coordinateMapper.MapCameraPointToDepthSpace(position);

jointPoints[jointType] = new Point(depthSpacePoint.X,

depthSpacePoint.Y);

}

this.DrawBody(joints, jointPoints, dc, drawPen);

this.DrawHand(body HandLeftState,

jointPoints[JointType.HandLeft], dc);

this.DrawHand(body.HandRightState,

jointPoints[JointType.HandRight], dc);

Rect(0.0, 0.0,

}

}
}

this.drawingGroup.ClipGeometry = new RectangleGeometry(new

this.displayWidth, this.displayHeight));
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private void DrawBody(IReadOnlyDictionary<JointType, Joint> joints,
IDictionary<JointType, Point> jointPoints, DrawingContext drawingContext, Pen
drawingPen)

{

foreach (var bone in this.bones)

{

this.DrawBone(joints, jointPoints, bone.ltem1, bone.ltem2, drawingContext,
drawingPen);

}
foreach (JointType jointType in joints.Keys)
{

Brush drawBrush = null;

TrackingState trackingState = joints[jointTypel. TrackingState;

if (trackingState == TrackingState Tracked)

{
drawBrush = this.trackedJointBrush;
}
else if (trackingState == TrackingState Inferred)
{
drawBrush = this.inferredJointBrush;
}

if (drawBrush = null)

{
drawingContext.DrawEllipse(drawBrush, null, jointPoints[jointType],

JointThickness, JointThickness);

}
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private void DrawBone(IReadOnlyDictionary<JointType, Joint> joints,
IDictionary<JointType, Point> jointPoints, JointType jointType0, JointType jointTypel,
DrawingContext drawingContext, Pen drawingPen)
{
Joint joint0 = joints[jointType0];
Joint jointl = joints[jointType1];

if (joint0.TrackingState == TrackingState.NotTracked ||
jointl.TrackingState == TrackingState NotTracked)

return;

Pen drawPen = this.inferredBonePen;

if (joint0.TrackingState == TrackingState.Tracked) && (jointl.TrackingState ==
TrackingState. Tracked))

{

drawPen = drawingPen;

drawingContext.DrawLine(drawPen, jointPoints[jointType0],
jointPoints[jointType1]);
}

private void DrawHand(HandState handState, Point handPosition,
DrawingContext drawingContext)
{
switch (handState)
{
case HandState.Closed:
drawingContext.DrawEllipse(this.nandClosedBrush, null, handPosition,
HandSize, HandSize);
break;
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case HandState.Open:
drawingContext.DrawEllipse(this.handOpenBrush, null, handPosition,
HandSize, HandSize);
break;

case HandState.Lasso:
drawingContext.DrawEllipse(this.handLassoBrush, null, handPosition,
HandSize, HandSize);
break;

private void DrawClippedEdges(Body body, DrawingContext drawingContext)

{
FrameEdges clippedEdges = body.ClippedEdges;

if (clippedEdges.HasFlag(FrameEdges.Bottom))
{
drawingContext.DrawRectangle(
Brushes.Red,
null,
new Rect(Q, this.displayHeight - ClipBoundsThickness, this.displayWidth,
ClipBoundsThickness));
}
if (clippedEdges.HasFlag(FrameEdges. Top))
{
drawingContext.DrawRectangle(
Brushes.Red,
null,
new Rect(0, 0, this.displayWidth, ClipBoundsThickness));
}
if (clippedEdges.HasFlag(FrameEdges.Left))

{
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drawingContext.DrawRectangle(
Brushes.Red,
null,

new Rect(0, 0, ClipBoundsThickness, this.displayHeight));

if (clippedEdges.HasFlag(FrameEdges.Right))
{
drawingContext.DrawRectangle(
Brushes.Red,
null,
new Rect(this.displayWidth - ClipBoundsThickness, 0,
ClipBoundsThickness, this.disptayHeight));
}

private void Sensor_IsAvailableChanged(object sender,
IsAvailableChangedEventAres e)
{

this.StatusText = this.kinectSensor.lsAvailable ?

Properties.Resources.RunningStatusText

Properties.Resources.SensorNotAvailableStatusText;
}

private void Button Click(object sender, RoutedEventArgs e)

{

string sgl = "select * from B where d1 =" + this.text1.Text + "and d2 = "
+ this.text2.Text + " and d3 =" + this.text3.Text + "and dd = " + this.textd.Text + "
and d5 =" + thistext5.Text + " and d6 =" + this.text6.Text + " and d7 =" +
this.text7.Text + "



MySglConnection con = new
MySglConnection("SERVER=127.0.0.1;DATABASE=test");
MySglCommand cmd = new MySglCommand(sgl, con);

con.Open();

MySqlDataReader mid = crnd.ExecuteReader();

if (mid.Read())

{
mySerialPort.Write("1");
string sname = mid.GetString(0);
name txt.Text = sname;

}
else

mySerialPort.Write("0");

System. Threading. Thread.Sleep(500);
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int sw = 8;
int led= 9;
void setup()
{
Serial.begin(115200);
pinMode(sw, OUTPUT);
digitalWrite(sw, LOW);

void loop() {

if ( Serial.available()) {
char s = Serial.read();
ifis=="1")Y
digitalWrite(sw, HIGH);
delay(3000);
pinMode(led, OUTPUT);
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