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ABSTRACT

Nowadays, product and service presentation play a key influence on
manufacturers 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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Sensor Direction |

¥

s

JUT 2.7 ssuuitinsseglasansggnd wiuuuiduwes(sl

MUDTULTBSLATANTUALIEAINAINLDE
nsanfvetiuwesinafunmindasiuiin  fegmy  ndpsanavzanuy
‘ﬁua’lﬁlﬁlﬁiﬁﬁu%gauu’]L%HL%@%E]W%%SW;U%@Q’WfTU‘UE]UL‘UGlﬂ’]ﬂJENLﬁU‘UENL‘Tlul,‘ﬂ’e]'af Tu
nsdlwaniiunu y *Uaa‘ssﬂsimqﬂw@ﬂﬁmxl;ié?amﬂﬁ’uﬁuﬁa‘umuﬁ’mmiﬁudm AT
sanunaziduauiinstunssinadubunsuag
dvuimanawmani wingiisulasinsggnussaninesiosunefemussliudeund Fadu
Afi3naIn accelerometer melu 3 unuignuiulaenndostuiduiwesnw nadilifing
\ndeulm accelerometer ¥ ¥aussnidu 1-g Weuiuusdlifugas Fwsvidunnnosie
Tu  uswndtuusdiussansnsamlaluouion SkeletonFrame.NormalToGravity
dmsunv C#
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uiazilsslasensegnazussgnmesss Uy GaussyduUsEAvsuesaNmanis

UsganniAsEun Uiy 'is‘U‘um'im'aﬁlaauimanwgﬂ%é’wmwﬁnmemﬁﬁm%’uLwiamwsu
wazlfifuszunudmsunmainfeulmiunduarusiazdumosfidy  srunuviludulumy
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Ax+By+Cz+D=0
o

A = vFloorClipPlane.x

B = vFloorClipPlane.y

C = vFloorClipPlane.z

D = vFloorClipPlane.w
aumsgnuenalatudafaiy nsuwdamumnenismenimues D Wusugwesndesn

1 14
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& ' P P~ P le & ¥ < oy E
wulumheas Faliiiadeaiasiuanalududuisadiunasanar Tunsii syuruiudy
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nAwesAue ssuuiiuausanlaluveuiun SkeletonFrame.FloorClipPlane d1wsu
AW CH

n15vienlasansegn
& I3 9 a ) o ) a ™ i v
lngiugiu sruulasansegnasifunvedldignasadu dmdunonndinduinld
B @ v O ° ° o I v W v W
pmseunuiigld  dedunisinnmsilie  denmsuandiiundudmnasnin
1 v s i 23 o A L7 ;% ‘:! g L]
aEJ'mliﬁmuﬁwmmmﬁ%umwmﬁw MSYIAITNALUARIE NS UUUN LAY BeTueY
fUANUADINTS LL@WW%LH‘E{ummma%’Nmw%ﬂﬁimmﬂaamnmiﬂsaﬂisqﬂ LAYaINUY
Usegndlumisndriugaluensisdnussyiunislasinsgandmivlasinszgniu uenndindu
v a P a )
agSuRaraulunsdenszuuNunsanlunisagvisunauly

2.3 avwiidestuiisafunisldaususastasenszgn

Wugasuas Kinect Mdluiadss Xbox 360 ’-{lSU?Sﬂ@Uﬁ?Uﬂﬁﬂ&%ﬁﬁ?ﬂﬁﬂﬁﬁﬁﬁagﬁ
nuan Yeyad wasdeyaduminisgn Ainisaisniedesiodviuianilusunsuiio
lddwivAnsonuyley luiitisesldnnmn o lunisindefudumedndas 151@1un5a
snsethinsldnudumesndoslasolull

o |snannsauaniszsiuvasdmnfiuansetululudumdanistu (anudn)

UANAINY

o sunsouantayauniinszanduidulasinszgnldtzay

® Amniduesndesaninsauansluzuuuy RGB
\ugesndesagyaldRnandiegldfidumisduinnnnduee iussain 26 - 13.12 v
(0.8 - 4 Lm9) s‘ﬁqLﬂus‘f”}Lmﬂqﬁmu'ﬁnﬁumwﬁl‘ﬂéfﬁa%wamEJ

Taussilaiuumasndns Kinect
® Window_Loaded : l4lun1sannenugly

® nui_DepthFrameReady, nui_SkeletonFrameReady, and
nui_ColorFrameReady : ltlun1sdanisfiiummniselsiigg

® convertDepthFrame : T¥lunsudastoyanin 16 — bit 1y 32 - bit 1ieldlu
NSUARING

® getBodySegment : Tilunsfsdrwiiilunszgn

® Window_Closed : llun1siéinfinsianugly
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B Mentinden

Depth Stream Skeleton (rendered if full body fits in frame)

Color Video Stream

5U# 2.8 WWsunsumegwamiunisidyuuesiasensegn [9]

Tuduvee MainWindow agiinnsasiuazlseniasuls sanaludl

® Runtime nui : Tolunssuaanniduges

® totalFrames, lastFrames wag lastTime : TolunsAura@ivausuasiuy
® RED DX, GREEN IDX, and BLUE_IDX : Teinnsfuupainsdiva9 RGB

® depthFrame32 : upnseiltluniaiudoyaniudn

® jointColors : lusgydlviundasiousiazau

namespace SkeletalViewer
public partial class MainWindow : Window

{

public MainWindow()

{

InitializeComponent();
}
Runtime nui;

int totalFrames = 8;
int lastFrames = 8;
DateTime lastTime = DateTime.MaxValue;

const int RED_IDX = 2;

const int GREEN_IDX = 1;

const int BLUE_IDX = @;

byte[] depthFrame32 = new byte[328 * 248 * 4];
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}
I

Dictionary<JointID,Brush> jointColors =

new Dictionary<JlointID,Brush>() {

{JointiD.HipCenter, new SolidColorBrush(Color.FromRgb(169, 176, 155))},
{JointID.Spine, new SolidColorBrush(Color.FromRgb(169, 176, 155))},
{JointID.ShoulderCenter, new SolidColorBrush(Color.FromRgb(168, 238,29))},
{JointID.Head, new SolidColorBrush(Color.FromRgb(208, B, B8))},
{JointID.ShoulderLeft, new SolidColorBrush(Color.FromRgb(79, 84, 33))},
{JointID.ElbowLeft, new SolidColorBrush(Color.FromRgb(84, 33, 42))},
{JointID.Wristleft, new SolidColorBrush(Color.FromRgb(255, 126, 8))},
{JointID.HandLeft, new SolidColorBrush(Color.FromRgb(215, 86, ©))},
{JointID.ShoulderRight, new SolidColorBrush(Color.FromRgh(33, 79, 84))},
{JointID.ElbowRight, new SolidColorBrush(Color.FromRgb(33, 33, 84))},
{JointID.WristRight, new SolidColorBrush(Color.FromRgb(77, 109, 243))},
{JointID.HandRight, new SolidColorBrush(Color.FromRgb(37, 69, 243))},
{JointID.HipLeft, new SolidColorBrush(Color.FromRgb(77, 189, 243))},
{JointID.KneelLeft, new SolidColorBrush(Color.FromRgb(69, 33, 84))},
{JointID.Ankleleft, new SolidColorBrush(Color.FromRgh(229, 178, 122))},
{JointID.FootLeft, new SolidColorBrush(Color.FromRgb(255, 126, 8))},
{JointID.HipRight, new SolidColorBrush(Color.FromRgb(181, 165, 213))},
{JointiD.KneeRight, new SolidColor8rush(Color.FromRgb(71, 222, 76))},
{JointID.AnkleRight, new SolidColenBrush(Color.FromRgb(245, 228, 156))},
{JointID.FootRight, new SolidColorBrush(Color.FromRgh(77, 1089, 243))}

. « SkeletalViewer namespace cocde continues

] i a/ I & L = o o
ludmves Window_Loaded agiln1ssua1ifile deyamiiudn uavaziauidied

N5AARaNULTULT D SILAIIN T

private void Window_Loaded (object sender, EventArgs e)

{

nui = new Runtime();
try

nui,Initialize(RuntimeOptions.UseDepthAndPlayerIndex |
RuntimeOptions.UseSkeletalTracking | RuntimeOptions.UseColor);

catch (InvalidOperationException)

// Display error message; omitted for space
return;

try

nui.VideoStream.Open(ImageStreamType.Video, 2,
ImageResolution.Resolution648x480, ImageType.Color);

nui.DepthStream.Open(ImageStreamType.Depth, 2,
ImageResolution.Resolution326x248, ImageType.DepthAndPlayerIndex);
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catch (InvalidOperationException)

// Display error message; omitted for space
return;

}

lastTime = DateTime.Now;

nui.DepthFrameReady += new EventHandler<ImageFrameReadyEventArgs>
(nui DepthFrameReady) ;

nui.SkeletonFrameReady +=
new EventHandler<SkeletonFrameReadyEventArgs>
(nui_SkeletonFrameReady);

nui.VideoFrameReady +=
new EventHandler<ImageFrameReadyEventArgs>
(nui_ColorfFrameReady) ;

i 1
=y =i

o % ! < o A P |
ATTNINTUIELIUN Runtime.Initialize ABUNITVIITUNAIUDU S Iﬂﬂﬁ

'
a

Runtime.Initialize ag@uiunmiildunmnduess uazdsdl InvalidOperationException 14
Tunmsnsasaeuanufanamdlelinuidueed Fadumdnnsianuludiues try/catch
warludiiadsdinsfiwesousn faseluil

® UseDepthAndPlayerindex

® UseColor

® JseSkeletalTracking

® UseDepth

lududmnagiinssuanialowasdoygan1udnain  nuiVideoStream.Open  Wag
nui.DepthStream.Open  Tudau InvalidOperationException  aglalunisnsiveauning
Aomanaulolinudoyn  Fadundnnisvhenduduwes  try/catch  warluduiliosd
winfiwosausn soluil

® ImageStreamType.Video or ImageStreamType.Depth

® |mageResolution : LAAIANALLDLANIN

® |mageType : LANIUTELANVDININ
Fomsimesusaziiarinisimuadaldegnesita Wy malildldle Stream color
images :

° ﬂ’amamﬁaﬂ%dmngﬂ:agjﬁ Resolution1280x1024 ey Resolution640x480

® UssLnnueanmazil 3 Useiaw fie Color, ColorYUV wag ColorYUVRaw
nsihlulglu Stream depth and player index data :

® mmastﬁﬂmmmwaxagﬁ Resolution320x240 uag Resolution80x60

® Uszinnuaanmaziiuszinniiel Ae DepthAndPlayerindex
Tudaudnuneziinisendmaluagtunfulilufudsiiided  lastTime  iieldlunns
AuinAsseiud  wagivihiidansmenisaliifidesn nui DepthFrameReady |
nui_SkeletonFrameReady Wway nui_ColorFrameReady
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nIzuIUNIsIANIsAudayainle

A o bt i = s a v P o

\odin sl nui_ColorFrameReady 3giin1ssunmianleainndsaiioihuiuans lag
Talansasialuil

void nui ColorFrameReady(object sender, ImageFrameReadyEventArgs e)

{

PlanarImage Image = e.ImageFrame.Image;

video.Source = BitmapSource.Create(
Image.Width, Image.Height, 96, 96, PixelFormats.Bgr32, null,
Image.Bits, Image.Width * Image.BytesPerPixel);

N3EUIUNTIANISAUTRLAAINEN
A o o . = ) i) P o
Woiin1sly  nui_DepthFrameReady 4£din15funmwainnaesauadn  waguiun
wanadudauuilaensld BitmapSource.Create wagmuandulIumsudedIuiannduds
totalFrames, lastFrames wag lastTime wazwkdnanan frameRate. Text

void nui DepthFrameReady(object sender, ImageFrameReadyEventArgs e)

{

Planarimage Image = e.ImageFrame.Image;
byte[] convertedbDepthFrame = convertDepthFrame(Image.Bits);

depth.Source = BitmapSource.Create(Image.Width, Image.Height, 86, 96,
PixelFormats.Bgr32, null, convertedDepthFrame, Image.Width * 4);

++totalfFrames;

DateTime cur = DateTime.Now;
if (cur.Subtract(lastTime) > TimeSpan.FromSeconds(1))

int frameDiff = totalFrames - lastFrames;
lastFrames = totalFrames;

lastTime = cur;

frameRate. Text = frameDiff.ToString() + " fps";

}
}

Wuwe$ Kinect alifeyanudnidumensisd 16 9n Fsmsuenueysziua
andl 16 O Aenuhugnunfiigansausnuesld Jsesdimsulasninein 16 Oa
(gray-scale) i{u 32 In(RGB) Tnefiduneu futellil

o iuAmnearesiaul fludauus player

o \AuAtayanudnlilufiuys realDepth

o rafilsiagldindgldddmumiadilndidueesndosnmitldaziniuaing widn

2

Aldfshuniseeniinnidugesndosnmiildesddiduiu
o fuamdliungly
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byte[] convertDepthFrame(byte[] depthFramels)
{

for- Cint 116 = 8, 132 =

8;

i16 < depthFramel6.length && 132 < depthFrame32.length;

i16 += 2, 132 += 4)

int player

depthFramel6[i16] & 8x@7;
int realDepth = (depthFramel6[i16+1] << 5) | (depthFramelg[il16] »>> 3);

byte intensity = (byte)(255 - (255 * realDepth / @xefff));

depthFrame32[i32 + RED_IDX] = @;
depthFrame32[132 + GREEN_IDX] = 8;
depthFrame32[132 + BLUE_IDX] = 8;

switch (player)
{

case B:
depthFrame32[1i32
depthFrame32[i32
depthFrame32[i32
break;

case 1:
depthFrame32[i32
break

case 24
depthFrame32[i32
break;

case 3:
depthFrame32[i32
depthFrame32{i32
depthFrame32[i32
break;

case 4:
depthFrame32[i32
depthFrame32[i32
depthFrame32[i32
break;

case 5:
depthFrame32[i32
depthFrame32[i32
depthFrame32[i32

hraale

case 6:
depthFrame32[i32
depthFrame32[i32
depthFrame32[i32
break;

case 7:
depthFrame32[1i32
depthFrame32[i32
depthFrame32[i32
break;

}
}

return depthFrame32;

}

+ RED_IDX] = (byte)(intensity / 2);

+ GREEN_IDX] = (byte)(intensity / 2);
+ BLUE IDX] = (byte)(intensity / 2);

+ RED_IDX] = intensity;

+ GREEN_IDX] = intensity;

+ RED_IDX] = (byte)(intensity / 4);

+ GREEN_IDX] = (byte) (intensity);

+ BLUE_IDX] = (byte)(intensity};

+ RED_IDX] = (byte)(intensity);

+ GREEN_IDX] = (byte)(intensity);

+ BLUE_IDX] = (byte)(intensity / 4);

+ RED_IDX] = (byte)(intensity);

+ GREEN_IDX] = (byte)(intensity / 4);
+ BLUE IDX] = (byte)(intensity);

+ RED_IDX] = (byte)(intensity / 2);

+ GREEN_IDX] = (byte)(intensity / 2);
+ BLUE_IDX] = (byte)(intensity);

+ RED_IDX] = (byte)(255 - intensity);
+ GREEN_IDX] = (byte)(255 - intensity);
+ BLUE_IDX] = (byte)(255 - intensity);
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nsguIuNsIanIsivdeyalasensean
A = w 3 = = v o - o
Wladin"14 nui_SkeletonFrameReady WUNTAIVBYANTEANUATUINNIALNDTTULAU
lasansegnivdase

void nui_SkeletonFrameReady(object sender, SkeletonfFrameReadyEventArgs e)
{

SkeletonfFrame skeletonfFrame = e.SkeletonFrame;

int iSkeleton = 8;

Brush[] brushes = new Brush[6];

brushes[®] = new SolidColorBrush(Color.FromRgh(255, 8, 8));

brushes[1] = new SolidColorBrush(Color.FromRgb(®, 255, B));

brushes[2] = new SolidColorBrush(Color.FromRgb(64, 255, 255));
brushes[3] = new SolidColorBrush(Color.FromRgb(255, 255, 64));
brushes[4] = new SolidColorBrush{Color.FromRgb(255, 64, 255));

brushes[5] = new SolidColorB8rush(Color.FromRgh(128, 128, 255));
skeleton.Children.Clear();

foreach (SkeletonData data in skeletonFrame.Skeletons)

{
if (SkeletonTrackingState.Tracked == data.TrackingState)

{

// Draw bones

Brush brush = brushes[iSkeleton % brushes.length];

skeleton.Children.Add(getBodySegment (data.Joints, brush,
JointID.HipCenter, JointID.Spine, JointID.ShoulderCenter,
JointiD.Head));

skeleton.Children.Add (getBodySegment (data.Joints, brush,
JointiD.ShoulderCenter, JointiD.ShoulderLeft, JointiD.ElbowLeft,
JointiD.Wristleft, JointID.HandlLeft));

skeleton.Children. Add (getBodySegment (data.Joints, brush,
JointID.ShoulderCenter, JointiD.ShoulderRight, JointID.ElbowRight,
JointID.WristRight, JointID.HandRight));

skeleton.Children.Add(getBodySegment(data.Joints, brush,
JointID.HipCenter, -JointID.Hipleft, JointID.Kneeleft,
JointID.Ankleleft, JointID.Footleft));
skeleton.Children. Add (getBodySegment(data.Joints, brush,
JointlID.HipCenter, JointID.HipRight, JointID.KneeRight,
JointiD.AnkleRight, JointID.FootRight));
// Draw joints
foreach (Joint joint in data.Joints)
{
Point jointPos = getDisplayPosition(joint);
Line jointtine = new Line();
jointLine.X1 = jointPos.X - 3;
jointLine.X2 = jointLine.X1 + 6;
jointLine.Y1l = jointLine.Y2 = jointPos.Y;
jointLine.Stroke = jointColors[joint.ID];
jointLine.StrokeThickness = 6;
skeleton.Children.Add(jointLine);

}

isSkeleton++;

}
}
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wiimafufayalasenszgnlflufuds skeletonFrame anniuasldmuus iskeleton uas
brush Tumsnalassadunszanuasdedeluusasdiu Insasnansegniouiiazanatese
wavasditunoussioluil
® %ﬁsaqﬁ'aﬁiamaaﬂis@ﬂﬁ]’m Microsoft.Research.Kinect.Nui.JointsCollection
o syyFfltlunsnadulassiiensegn
® gxiinsiAuaumsnsegnlifiFuys JointiD
Tuduves cetDisplayPosition azifiusunisuardsrluifud jointPos uazazdsralud
jointLine eldlun1snadu Teyalasansegn , deyannd wasdoyamiudnaziinns
Feuiuansetu Feiudsfesdimsilin 3 dniliinuaonadostiu deeluil
® 917 SkeletonEngine.SkeletonToDepthimage lunisuUasiinnuaslasansegn
Tugae [-1.0, 1.0] W [0.0-1.0] vosdeyaarudn
® luduv03 NuiCamera.GetColorPixelCoordinatesFromDepthPixel 9¥3n13
Wasunmalkivunn 320x240
® ludiuve9 NuiCamera.GetColorPixelCoordinatesFromDepthPixel 2iin1s
\wWabunmaliuuwe 640x480
° asﬁm‘am?aaulmawmmmmwﬁrﬁwmmwaﬂmaﬂss@rﬂ,ﬂﬂmimi 1pen15in
A1 x 113978 640 WazumadHETTldinguiemINnTIe dausn y msse 480
R TR SURPRHER

private Point getDisplayPosition(Joint joint)
{
float depthX, depthy;
nui.SkeletonEngine.SkeletonToDepthImage(joint.Position,
out depthX, out depthY);
depthX = Math.Max(8, Math.Min(depthX * 328, 3208));
depthY = Math.Max(@, Math.Min(depthY * 248, 248));

int colorX, colorY;

ImageViewArea iv = new ImageViewArea();

// only ImageResolution.Resolutionfd4@x488 is supported at this point

nui.NuiCamera.GetColorPixelCoordinatesFromDepthPixel(
ImageResolution.Resolution640x488, iv, (int)depthX, (int)depthy,
(short)e, out colorX, out colorY);

return new Point((int)(skeleton.Width * colorX / 6408.8),
(int) (skeleton.Height * colorY / 4808));
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2.4 Control Mouse Curser

NNNMIIUTDINITATIITUMUMedasInszgnINdiugesves Kinect azld
doyavedlassainueinszgn densszylassaivedasenszgniu wwfinisseyitavie
mumiweslassnsegnuiederediusiieg ielflunsnelasinszgn Taerdumiansegn
wguiiul s JointiD

msiiundsedasnsegnanllunismuauinesisesiunddy andunisie
YosUmiaius JointlD szyfiinveanedivesiundlussuuufiints Fsagldiuniade
sediuveatlov i lUgissuuUi RN awvnisainefuus JointRight tieldlunissey
fipvFie

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

as f_’, =f [ (| Y e 9 Qs o v o !
naINUUILAEINaveIILrllinaanuIaIndaILds JointiD Tagagadreiudsilaiuan
ve9a 2 miethuniuawesiurdsluiiaues X uay Y Alsdandauds jointRight

int cursorX, cursory;

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

cursorX
cursoryY

< v o i 2 a a g w v L T ) 1oaly v @

Welpmunisvesdeluguwuurasiuwdsiduiiiasnds asidrdunienlagsly g
a e A o d o 1 L3 & 1 L) L4

seuvUfiRniaievinmsidaudiuniivanneiitesiuidaald nsednvadmesivodiunday

Tgduusluguuuvasanioy
bool leftclick;

wisldlumsssunisadnvennesiwesund lasarldnisnssasudeuluiadnundiliiu
fLYs rightelick wazaselvinuszuuuiinisieviausaly

2.4.1 Sendlnput

flardundnildlunsdsrniiieruaumsrnuvonseswesiundlussuuufoinsg
msldnuilaidu Sendinput agfasiinmstislausiivesseuuufifinsfidedn “users2.d11”
Fadulaus3aiiteddu Sendinput Allunsdirimuquasinaureseeigeiunddie
Inelassainevesiendu Sendinput 5umxaq1ugﬂuuuﬁqﬁ

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

® uint numInputs PUIUYlATIES 19915158
] o 3 a1 v XY
® Input[] inputs  ©15lduselanaiwesteyadud iy

® int size yunvastayadgleivy
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2.4.2 SendMouselnput
oy ! e 1 ey =f ! 2/ 3 £
LMﬁ@ﬂfﬂ%ﬁuﬂWﬁﬁUﬂWﬂaﬂwﬂﬂmquﬁUQWIWQWHﬂ?iﬂﬂﬂ?%?ﬂiﬂiﬂﬂiﬂﬁﬂigﬂﬂUIJﬂglﬂ

LWSDANLSENIT SendMouselnput ¥93gillasaainenall
SendMouseInput(
int positionX,
int positiony,

int maxX,

int maxy,

bool leftDown)
® int positionX ANYDIRTLLILURN ALY X
® int positiony AR ILLIlURAALAY X

' o P
® int maxx ANYDIVUIATUUAY X UDIVLNTBTNINTIEA
® int maxy AURIVUIALULAY Y YBMmTNReININTIgA
® bool leftDown ANYBINISAANTBNABS WD SIUNA

suiuvvedlassasamsasa ulusunsunaniludadl

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

i i ° < < ¢ < < 3 ¢ ¢

A1 Flag ldlunisimuaguuuuvedredigesiund wu nisidoufiveanasigasiund n1s
a v < a a o d ° & | 1% a wa o

AANY1E UI8N15AANYIT FzilAmiAsngnAvuaduiiolissuuyfuRansiauaiunis

AruANa LY Beamana Mol

® MOUSEEVENTF_MOVE 0x0001 e sundindeud
® MOUSEEVENTF_LEFTDOWN 0x0002 AANEILNARY
® MOUSEEVENTF_LEFTUP 0x0004 AAnguUdey
® MOUSEEVENTF_RIGHTDOWN 0x0008 ARNUIINARY
® MOUSEEVENTF RIGHTUP 0x0010 manvIUaey

2.5 Recognition by Ink Analysis
MIINAVSOLTBUMBNYS IAENT5MLaALaLUas NN Tl sume o ussnush

Guindfifiguuuuddnusidusaiiun szfunslilassadresnisvineueslalasvensiils
dounilailiBendn ink analysis defimsiaunadosfiatindausluszuudiianislulasvens
Auladidndil(Microsoft Windows XP) lagazifuniswasuguuuvesaeiiodeulioglugy
veamdnusuuuiind Tnednswaunldfuuivianiidlugaadoduiielinisutlonde
USuupeldnuenansludnuasilidaduedn wiegldnsdeuuuuiivudaudiudaniy

AN YIWNU
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2.5.1 Inkcanvas

Windows Presentation Foundations %38 WPF azildiuves canvas #ldlunis
evseaNduLasIduUNaINlATUAZISENIT Stroke &9 Inkcanvas  dztdruilluinsg
a4 o ° o o e - o o W d e voa €
Weazihnsulasannmeanwsiluaneiielvedluguvesiidnusiiludifium

4| Ink Sample o | B

<l =i
3UN 2.9 WsunsumMIuaninan1sligwu Ink canvas [10]

2.5.2 Ink Analysis

ludiura9n1505299UN15UAIRSNWSILAY Stroke 310 Inkcanvas 11vn1suUas
Tidusnwstidudfiun Tmaﬁﬂﬁﬂmiwaaﬁaﬂzmmaauﬁﬂmqm‘immﬂuauﬁ’uﬁ@%’
'a’mLw’hﬂhmLU%&ULﬁUUﬁ’uﬁaé’ﬂmﬁg\mumﬁﬁag 90t Ink Analysis szidendsnusii
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.EnableVisualStyles();
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rightHand.Position.X > head.Position.X + ©.45
&
(IisBacsttu eActive && !isForwar dGstur‘Activ)

isForwardGestureActive g

System.Windows.Forms. .SendWait("{Right}");

isForwardGestureActive =

(leftHand.Position.X < head.Position.X - ©.45)

(!isBackGestureActive &% !isForwardGestureActive)

{

isBackGestureActive = &
System.Windows.Forms. Ser ys.SendWait(" {Left}"™);

isBackGestureActive =

sUN 2.14 vihamsihaulunisitealan
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C
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o ieldeniledretiumilefisuy auditeulviiaes A A leftHand.Position.Y >
head.position.Y Tusunsuagdslvgolusunsulldlunaiisesnisinausnanu)
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(rightHand.Position.Y > head.Position.Y)

(lisleup && !isriup)

isriup = 5
.WindowState = System.Windows.WindowState.Normal;

isriup =

I (leftHand.Position.Y > head.Position.Y)

- (lisleup &% !isriup)
{
isleup ;
.Windowstate = System.Windows.WindowState.Minimized;
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