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= “Aircraft War”’ Game
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> Show/hide Skeleton
Window

> Virtual Switch

» Hero Controlling
> Up, down
> Left, right
> Give up
> Kill all (ultimate)

» Object Collision

W OBIEE, BZRR

From my YouTube Channel: hAttps.//youtu.be/G7fK6GrSmB4
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Platform: Windows OS.

UI: Win32 API

Gesture Recognition

Static Movement:
Skeleton data from Kinect
Vector Angles in 3D space

Dynamic Movement:
multiple “static”

Timer

Electrical and Computer Engineering



5! Solution
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Game Render:
GDI double buffering for gaming view
OpenCV for Skeleton view

SDK/Libraries:

Kinect for windows SDK v1.8
MCI libraries for background music
STL, Win API

Programming Language: C++ (11)
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& Solution

UNIVERSITY
ofF MANITOBA
Two major coding jobs e
Game design P E—
Game Object g =
UI render i
Message Processing I
Gesture recognition -— it

Kinect-related design
Feature(Angle) design --- Classifiers
User-defined Message --- Actions

Other jobs:

user score recording, play music, enemy generation

Electrical and Computer Engineering
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Key Ideas & Techniques
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= Kinect Operations
s Gesture Recognition
= Motion Recognition

= Player Information
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= Key Part 1: Game design
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Game State
GS_MENU, GS_PLAYING, GS_RESULT

UI & UI Render
Create Window, Update Drawing

Message Processing

Message Loop, Receiving and process the
WM_KEYDOWN, WM_LEFTBUTTONXXX,

WM_CLOSE.
Keyboard & mouse Events.

Electrical and Computer Engineering



= Key Part 1: Game design
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Collision Detection

2-Dimension

X1 X2

Y1

Object 1

Y2 1

= User:
= UE(user experience) \
= Designer/Developer:
= Art Design (video, image, sound)
Game Scripts (story)
Performance (memory, Multithread)
Algorithm (drawing, light, AI (path finding, Behavior Tree...))
Physical Property (Collision Detection, Gravity effect) Bz EIR T U TS il iaEir




Key Part 2: Kinect Operation
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Kinect
Thread

Find Effective Create Event
Sensor &
Pointer WaitforObject

v Y

Draw
) Skelet Gesture
Open Kinect —=| < — Ene 0 Recogni
tion

* Image
Open
Skeleton Skeleton Data
Tracking
Engine
Initilizati Data
nitilization Acquisation Data Process

-1 Safely Shutdown & Release Pointer -
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Key Part 3: Gesture Recognition
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HAND RIGHT HEAD SHOULDER CENTER HAND LEFT

WRIST RIGHT WRIST LEFT
ELBOW RIGHT ELBOW LEFT

SHOULDER RIGHT SHOULDER LEFT

HIP CENTER

HIP RIGHT HIP LEFT

KNEE LEFT

FOOT RIGHT FOOT LEFT

Electrical and Computer Engineering
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Key Part 3:Gesture Recognition

Angle 1:
Angle 2:

Angle 3:

Angle 4:
Angle 5:

Angle 6:

Angle 7:

Angle 8:

<vecl, X>
<vec2, X>
<vec3, X>
<vec4, X>
<vecl, Z>

<vec?, Z>

<vec3, Z>

<vecd4, Z>

Features(Angles) Tolerance Errors

(10,20)
(10,20)
(10,20)
(10,20)
(10,20)
(10,20)
(10,20)

(10,20)
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Key Part 3:Gesture Recognition

Gesture Rn=.--::»::pgniti»::pn\I
Thread j + +
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Obtain Skeleton Read In the
Data Gesture Design
Calculate the Store These
< More Advanced Techs Angles Classifiers

 DTW I I
< HMM

v

Processing

% LPP Loop
< TDNN

Calculate the
Distance

v

Examine the
Confidential
Region

4
qisﬂr

Send the user-defined
Message with GesturelD
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Key Part 4: Motion Recognition

Video = multiple picture (changing fast)
Dynamic Movement = several static gestures during a short time

Assumption: Movement 1 consists of two gestures, Gesl and Ges2

IEEEEEEE— Data Acquision

isGesl = false

l User several flags here:
isGesl, and isGes2, ...

The Movement is recognized

Y

Whether Gesl is triggered

|
[
!
|
i
|
i
|
[
I
I
[
Start a 1.55 Timer : i
i
|
!
!
|
\J

isGes3 .
= true
Flag 1: isGesl = true;
isGes2 | :
= true | :
I
1
I \j
isGesl :
= true l
Whether Ges2is triggered ;
during the timer? l  J
\J
Start timer Killer Timer

Flag 2: isGes2 = true;
Dynamic Movement is
Triggered




5! Key Part 5: Player Information
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Server

Local data storage

Structured way: lightweight Database (Sqlite), XML
Unstructured way: plain-text files

. Save data
Load File hto file
+
0 Lserlnfo
+ iScore
+ iHighScare
v Game
Read the data in the End + Userlnfo()
. + SetCurrentScorel)
last line
Create file A + SetCurrentsScorel)
+ LoadHistaryScoral]
Y + SavescorelnfoFile)
User
History [ | | ..
+ |
Game
Playing

Electrical and Computer Engineering



& Source Code
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UML Diagram

(9 diagram: sequence, class, use case, activity ... )

Class Diagram (Doxygen)

Source Code in VS2010

Electrical and Computer Engineering



& @
L0

Class Diagram

+enemyArray [ +bulletArray

+myGameResult | +myGameidanu

GameObject

+ hwnd
+ myGameState

+ GameOhject()

+ GameObject()

+ SetHWMD(

+ getHWND()

+ ChangeTastate()

+ GameStar()

+ Gamelpdate()

+ GameEnd()

+ OnWindowhessage()

+myGamePlaying

UNIVERSITY
£ AB_GameState Enermy
+ hwind +x% Bullet
T L 5
+ Start() + iDieAnimationlndex + isBodst
:ggg?rtoeyoo + iDieAnimationTimer + Bullet()
+ ClearBeforeLeave() + Enemy() Sensard hjEC‘t

m_pMuiSensor
- m_hstreamHandle
- tn_hFrameReadyEvent

+ iszkeletonCorrect()

+ iszkeletonFound DK
+ getFrameReadyEvent )
+ getSkeletonPaintDatal)
+ getSkeDataOn=Screen()
+ getSkeDataOn=creen()
- ProcessSkeleton()

- clearAllSkeletonDatal)

GamePlaying
+hBackground - m_allZkeletonData
:IhBHaeCrlggAerr:;dOﬁSEt - m_allSkeDatalnScreen GestureContral
GameResult Gamehdenu +iHeralnde:x : m_anSEd A
+ hGameOver +iHeraTimer - sk i - gesturerra
+ hHand :E%ﬂ;kgmund +iPlayerPositionX !SHIHECtFded : i
+hRestart + hGameLoading +iPlayerPositionY - isSkeletonEnable - gestureMum
*angleTimer + hHand * blshlouseDawn - izEkeletonF ound - currentFrameAnglas
+ isHandOver + angleTimer + pPretousePaint . .
+isGo2Play e + hBullet - cScreenyidth - currentActiveGesture|D
e +i2GaPlay and 7 more. - cScreenHeight
+ eroreText + Eangiﬁ + GamePlaying() + (GestureCaontral()
+ scoreHighText *han i o + SensorObject() + ~GestureContral()
+ IsincludeStanButtan) + Gamehenu() + Start) +~SensorObject() + gestureDatallpdate()
+ GameResult() + |sIncludeStartButtan() + Updateq) o -
+ setHWND() * satthiND() +Destray() + Initialize(] + getActivezes D)
+ it o +1sCallisionEnemyBullet( + StartStreams() + getGestureMumber)
+ Start() u ad 0 + |sCollisionEnemyHeral)
+ Update(] :Dgs?rtoeyoo +lsinclude) + UpdateStreams() + clearAfterOneGamel)
N EF;Q:;*;?N,BLMO + ClearBiefareLeave() 1350%Rfu'2?'c“8“5'°0 + PauseStream() - lnadGestureDesignFromFile])
+RePlayMusic() + ProcessCommand() - calculateCurrentAngles()
+ Pausehdusic) - _
+ Resumebusit + getkinectState() calculateCurrentAngles()
+ ClearBeforeLeave() + iskinectlinkCorrect() - findMatchiGesld()

is¥VithinErrorDistancel)
calAngleBetweenvecl)
calAngleBetweanec()
calfngleBetweenty'acAndal)
calAngleBetweenecAndy ()

calAngleBetweenecAndMegative()

+ ProcessDynamicGesturel)
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Run & Test the Demo
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