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Abstract

Nowadays, product and service presentation play a key influence on manw;acturers
and consumers. As can be seen from the advertisement on media today, the better the
product presents, the greater extent of consumers it can reach, which also means a more
resonant in response and higher sales. One good example can be seen from Smart Phone:
iPhone advertisement where Steve Jobs was featured. This advertisement shows the
advantage of applying wireless technology into classroom setting, which introduces a better
learning environment for the students and lecturers. As a result, it helps facilitate and
motivate the learners as opposed to the traditional classroom. This thesis answers all the
above mentioned statements because both the presenters and listeners are able to control
over the wireless presentation, enabling learning to be more interactive between the
presenters and the learners with many additional attributes that will benefit a positive
change in the set learning environment. The principle of this project lies in the integration
of all wireless detecting attributes on human body, actions, postures and transformation of
handwriting. Moreover, this project can be applied to many other routinely used
technologies in the future.
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Awdn Teyad Wastoyasuninszgn ‘ENSJﬂ’l'iEﬁ’lxﬁ‘U'ﬂLﬂiadllE]EﬁWiUWBlm’]IUiLLﬂi&JLwa
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® ansanansteyarmumisnssgniiudulasinsygnlifezay
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(0.8 - 4 ww3) Futusmusiaunsndunwglalanssnemae

lausasaldiuduresndss Kinect
® Window Loaded : ldlunisingaiugly

® nui_DepthFrameReady, nui SkeletonFrameReady, and
nui_ColorFrameReady : l4lungdnnisiuimgnisaisieg

® convertDepthFrame : Tdlun1sudastayanan 16 - bit 1Ty 32 - bit iiteldly
nslanIna :

® getBodySegment : Tilumsfsduiilunsegn
® Window_Closed : ldlunisidnfndenugly
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Depth Stream Skeleton (rendered if full body fits in frame)

Color Video Stream

< @ Y )
UM 2.8 Waknsudedamiunisldinasiasnszgn [9]

Tudmes MainWindow s¢iinisadieuasy semasauds seselui
e Runtime nui : WlunsuAnuges
@ totalFrames, lastFrames wag lastTime : HlunisAmuraduaususaiung
® RED_IDX, GREEN DX, and BLUE IDX : 1#n1simunr181983ve4 RGB
o depthrrame3? : \Wuonsdlslumsifiudoyaniwdn

® jointColors : sz ydlviunvanaunagdiu

namespace Skeletalviewer
public¢ partial class MainWindow : Window

{
public MainWindow()

InitializeComponent();
}

Runtime nui;

int totalFrames = @;

int lastFrames = 0;

DateTime lastTime = DateTime.MaxValue;

const int RED_IDX = 2;

const int GREEN_IDX = 1;

const int BLUE_IDX = ©;

byte[] depthFrame32 = new byte[320 * 248 * 4];
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M5¥IeuaBENA Runtime.nitialize reudlagviouiidiudug  Taed
Runtime.Initialize aguunmilldunaindueed wassad InvalidOperationException 1%
lumsmsaasuarufianamdleliwuiduiees Faudundnmsvhenludiuves try/catch
warludauilfdiimsdwesduin fuwelud

® UseDepthAndPlayerindex

® UseColor .

® |UseSkeletalTracking

® UseDepth

Tudaudasnaziinsiudiftewasdayanaiudnan  nuiVideoStream.Open uaw
nui.DepthStream.Open  Tudy  InvalidOperationException  3:l4lunisnsraasumim
Aawanaulelinudoys  dudumdnmshendudnmes  ty/catch  uagludauiiadad
wiriwmesiudn duielud

® imageStreamType.Video or ImageStreamType.Depth.

® imageResolution : LARIAIUALLEIANIN

® ImageType : LAMIUISLANTDINN -
Fesfmesusasiiasinsivuasldegedifn Wy asilldly Stream color
images : -

® muavtBunTeIIHaYaYil Resotution1280x1024 way Resolution640x480

¢ Uszinvueanwazll 3 Ussiav Ae Color, ColorYUV uag ColorYUVRaw
n1sulUlglu Stream depth and player index data :

° mmaztﬁamwaamwmsagjﬁ Resolution320x240 uas Resolution80x60

® YszianvainwasiiUsutnnifien As DepthAndPlayerindex
Tududmnaeiimsiodnalutsgtuniuliuhuusitifen  lastTime  leldlunis
Audusuieiug  uasvihwihfidamsivanisaiifedy nui DepthFrameReady |
nui_SkeletonFrameReady W& nui_ColorFrameReady -
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wanatiudauslagntsld BitmapSource Create WavA s uumsd eI L Tiandaus
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Wuged Kinect wlWidayamuanidumeotdisd 16 On Famsuonuazseduainy
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any 16 Un azwuTidusimiunIazamnsonenwesls Sadesiinisulasniwein 16 Jn
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o \iurhdayanudnlilududs realDepth
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® wailinzlaiddfidumiadlrdidureindesniwiiliasiinimuatg uid
glatisumiseaninsonidueinasnwildae it utiu
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Wadinsld nui_SkeletonFrameReady WUNIFNTYANTZHAUBHUINI AL WD TEYLAU
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wiinsiiudoyalasanszgnlilusuys skeletonFrame smiuagldiuus iskeleton uas
brush Tumsnalasssradunsegnuasdedeluusazdan Insasiansegnrouiasadoss
uazazifunousialud
. wwq%’aﬁa‘uadﬂ‘isaﬂ%m Microsoft.Research.Kinect.NuiJointsCollection
o szydililunsnadulassinszgn
® aziinmifuddumlsnssgnliifauds JointiD (
Tuduwea getDisplayPosition agifiusuntsazdsailufivd jointPos uazesdwislufl
jointLine isldlunizmdu Toyalassnssgn , doyanind wasdeyaniudnasiinig
vhawiusndiu feduieesdimahli 3 dnifausenndatu fwelud
® 9514 SkeletonEngine SkeletonToDepthimage Tumswasfinuadlasansegn
Tudias [-1.0, 1.01 18 [0.0-1.0 wasdayannidn '
® Tudiuyes NuiCamera.GetColorPixelCoordinatesFromDepthPixel agiinns
wWisunmilslinug 320x240
® Tugdiuves NuiCamera.GetColorPixelCoordinatesFromDepthPixel a¢iinns
wWisunwaliduue 640x480

< = a
¢ sslinsAeudanunrasnmiiiiuanaredasinsegalaenisns Tasnnh
A X WISHIY 640 uavuHaENSTIFINAMFIEAIMN daue y masn 480
a w gy v v
wasrimadnslauamm enwEs
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2.4 Control Mouse Curser

MNMHIULBIIaTIsiuiumisedannsggnanifueesuss Kinect a¢ld
dayavedlasaainvenszgn Simsivulnsaiieeddasinsegaiy svfimsssufitanie
dummiwastasinsegnuiedessdiuiie ieldlunisnalasensean Tngemumnisnszgn
azgruiulifiFauds JointiD

nsthduminedasinssgnunlilunisaiusuieefimesundiu wndiunasihe
aashumisiishuns JointD seyiifavanaasivedundlussuuutins fxelddumisde
siedurasdisrndedilueszuuufoing asvhnisadieiauds JointRight ieldlunisssy
fleyfe

Joint jointRight = sd.Joints[JointID.HandRight];

ar & = o A ar - [ ) a2 '
UAITINUUIEAIANAVDIMIUMNLDRANUIMNA YT JointlD Tasazasedudsildiugn
ar o o a 3§ o ] = gl 1+ o . N
YoIRNa 2 fFufisdufuatasuuisluRinees X uas Y ﬁlmmnmuﬂi jointRight

int cursorX, cursory;

cursorx
cursory

(int)jointRight.Position.X;
(int)jointRight.Position.y;

< Vo ' o = o 2w v a1 e | v o e

dielddtumiswesdaluguuuvvssidsiiludiasud avdrArdundsildddlus
o Qley & o A I 1 3 £ 1 o

ssuudijUdanisievinsideuiuntsesnesigaiiunddoly msednverasivesiundas

Tdudslugduuuasaviau
bool leftclick;

< a s - ‘e 13 o a4 o ) g ves
waldlunisssymspdnueanedigeiiond lneagldmansnnaeuBeuluiedmnunailiiy
s e . [ ] TRy a e o 9 ] -
MU rightclick wagdsailnnuszuutfiinisteviusdaly

2.4.1 Sendinput
5 et ar 1 1 A » a s r o o jho
HefFundnildlunsdednfemuaumsinuvaseeiigesundlussuuUfdinis
2 o v = | a wa da o .

nsldauiaidu Sendinput ardasimsfislausiizesssuudfiinadedn “usersz. d11’
= 2 o ey y o ¢ . ‘v
Fafulausandiflaidu Sendinput Adluntsdsdrnruarmisiuesaae fwesunddag
Inglassaiivesiidy Sendinput tuavegluguuuudisll

uint SendInput(uint numInputs, Input[] inputs, int size);

® uint nunlnputs  WILAILATIATIIVENENSISEH
¢ v o ar
® Input[] inputs  @rilsEvTelassaisvasteyandaudhileidy
) o v e
® int size nnavesdeyaiidigileidu _ o
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2.4.2 SendMouselnput
< v ) Aaw o | ay v o v b 7
weonhildlumsiudwasiitadumbsilinnmsfsdaniasainssgmiu 014

\wsaafi3unin SendMouselnput Faaxillaseadedsd
SendMouselInput(
Cint positionX,
int positiony,

int maxX,
int maxy,
bool leftDown)
® int positionX ATIBERAU LA ALAY X
® int positiony AU lURTALAY X
1} v d i
® int maxX ANBITUIALULNY X 28swiivafisniian
| 9 = o
® int maxy AUDsIUIALULNY Y Yaavitieanunyign
® bool leftDown ATYBINTTAANYVBRADT DTN

sunvuradlasaimsdiilulusunsundndiudail

SendMouseInput(
cursorX, cursory,
{int)SystemParameters.PrimaryScreenWidth,
(int)SystemParameters.PrimaryScreenHeight,
leftClick);

' A«L 3 '3 < Lo ) - < < ‘ ¢

A1 Flag fildlunisivunguuuurssaasiveiund wu msindaufivennasigesiund ms
a ¥ = ] o s £ d 7 a wa o

Aandne viansadnuat wsliA1asiifigndvuadudielissuuddantsvinauniunts

AruAnvold Fsrmdnaidnudisd

® MOUSEEVENTF_MOVE 00001 wosiasundindoud
® MOUSEEVENTF_LEFFDOWN 0x0002 AANTEAAGY
® MOUSEEVENTF_LEFTUP 0x0004 pangdaddon
® MOUSEEVENTF_RIGHTDOWN 0x0008 ARNYIINARY
® MOUSEEVENTF_RIGHTUP 0x0010 AanTUanY

2.5 Recognition by Ink Analysis
nsnavdedsusidnuslagmsidiionaudwassnmsdeuseiiaduddnsi
\Wuvindiiiguuuudidnenfuifed andumslilanaismaisuredulasgenyiad
dnmileiFendt Ink analysis fsimsiaunedesiofinduadlussuutfianslulasoes
FulnfiBndiitMicrosoft Windows XP) Tagasiunisidsugunuvesatefiodeulieglugy
yaafadnusuuuiind Tnsfinsiauildfuuivanidlugaatoduiialinisudlonie
Uduugilidanuenansludnsnsitlifiddus s udeslinmdouuunivudnudauaaiy
FdnuIwu -
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2.5.1 Inkcanvas

Windows Presentation Foundations w3a WPF asiidiuvas canvas itleluns
Mavieatndunaziduitannldiuasidunt Stroke @9 Inkcanvas  azthduilutinge
Wiefiasvimsuamindadnusiumedieleglugurashsnusiidudiu

Ink Sample .. "

o .:.
U7 2.9 Tusunsunsuanwwantsiliouuu Ink canvas [10]

2.5.2 Ink Analysis
Tuduresnsnsiadonisudasfidnusseiy Stroke 290 Inkcanvas 1 vinnTsuUas
') oo 3 o o  f ot w P v o 27
T dusanusiidumfiuw Iﬂﬂﬁ.l’iﬁﬁﬂﬂ’li“ﬂﬂﬂﬁ@‘ﬂ:ﬂﬁ'E’Jﬁ]ﬁaUWﬁV]’iﬂﬂ‘Iii’l@‘UadLﬂuwm‘ﬂ
v e = P o ey @ o - ¥ 14 R < w ow o
Mewaniulisuiieuiusdnysianuaiifie 39ntU Ink Analysis dsidandisnusna
= 4 3 v A 7 1 v o= ' Y
nanndennnasiviifminisnvewly lnenaunisulasasdedinisudsseduinvauian
Y o o =

mawlasimuaiivila dsguit 2,10

o v e
sui 2.10 1ﬂast,mimmmimawuu,asmiLLﬂmLﬂumanm f11]
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L%

Tun19viauwas Ink Analysis azfiavuauisaluniswentezAilavatassau fAea

. v oo ow X PR v °
Drawing \uduiiasrstiundliinnuvuns ludesiiluulas
Segment/Word 1u shiiamnsabudngnszuaunmsudasla

. i o o @ e w o 1 o o
Line ﬂﬂﬂ‘ﬂaﬂﬂ']W'E]Q'LUU5TVIﬂLﬂE]'Jﬂuwaqll'ﬁﬂLLﬂﬂLﬂULLmﬁﬁﬂﬂ'ltW@LLUﬂ\?Lﬂu
Fanusla

Paragraph feauvikanumfiogu Inkcanvas fianursaudasle(lisiu Drawing)

Sagment

Line

Paragraph

3U# 2.11 nswusseauraenaguAilu Inkcanvas [12]

FruFunannisudas aaunsalIouiisununisid Tablet PCwnssiinisilyuasuu
" a @ W o & do YR
ouanEATAeITUNY Inkcanvas ilisusauuiundmiudou

[Ty 4 o = & d W oo o o
DUAUVRINLNDUNITIALYUUBIVUAUN Inkcanvas ﬂgmi']ﬂﬁ]U1ﬂ']1ﬂq'§LﬂaSUV|1ﬂ
- ' aaw o 4 .
fLU'ﬂﬂVl'NlL'WUIﬂFJSS‘L‘lLﬂUﬂqLLﬂu XY AIUTSUVUNNAAL UGN (Coordlnate
8w o o & " v 2 v 2 =
System) LLaaLﬂU‘uau“an‘h‘Lﬂaauwuu T:ﬂEllﬁ-]l‘ﬂﬂ']'iLﬂU'llauuﬁLlluzTJﬂ'lWW'ia
Pixel

Inkcanvas axdnnguusstanuihsnuslafadfaniu uasmdnwslanlily

-] o4 L] o A 1 |l at » »al 3
~AndgtufsthLaneanIniy e Seudeteyadinanluiuduseuns
- wiandusdnes

v o v W o e P nlllv'u v oar w Pl
4nving Inkcanvas agyinsuasiianysiduaneilenlasunlmluiisnum
\dudfinsd ludruresmslanefiimslalasteriidugWaun Silidansnsn

o 37 =t ac o =) b d ] lil :‘
wilwsaitrlununiSmsinmilagasdeals wmsdudmnaglulaus’
|ACore.dll, IAWInFx.dll, IALoader.dll
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1. Pen API captures pen
motion, passin?
coordinates to Ink API

2. Ink API renders
and stores motion
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