Journal of The Korea Society of Computer and Information
Vol. 22 No. 9, pp. 73-80, September 2017

www ksci.re.kr
https://doi.org/10.9708/jksci.2017.22.09.073

A Design and Implementation Mobile Game Based on Kinect Sensor

Won Joo Lee*

Abstract

In this paper, we design and implement a mobile game based on Kinect sensor. This game is a

motion recognition maze game based on Kinect sensor using XNA Game Studio. The game consists of

three stages. Each maze has different size and clear time limit. A player can move to the next stage

only if the player finds the exit within a limited time. However, if the exit is not found within the

time limit, the game ends. In addition, two kinds of mini games are included in the game. The first

game is a fruit catch game using motion recognition tracking of the Kinect sensor, and player have to

pick up a certain number of randomly falling fruits. If a player acquire a certain number of fruits at

this time, the movement speed of the player is increased. However, if a player takes a skeleton that

appears randomly, the movement speed will decrease. The second game is a Quiz game using the

speech recognition function of the Kinect sensor, and a question from random genres of common

sense, nonsense, ancient creature, capital, constellation, etc. are issued. If a player correctly answers

more than 7 of 10 questions, the player gets useful items to use in finding the maze. This item is a

navigator fairy that helps the player to escape the forest.

» Keywords: Kinect sensor, Color stream, Depth stream, Skeleton stream, XNA Framework,

[. Introduction
A IT, 93, W, d& 5 st FopllA da] &85

al 9»1\ 719 E(Kinect)¥ 2009 6% 301]/\1 "IZAE 1}
E]

344 7IYER %Eﬂ ok 9 EE A »J—EEO] ;‘c}
2] X 2 Zgololo] T&& s, nlela B
2 A4S aA%t) 20109 11Y Pl A 17709 AdS 7]
Sl EA1833TH 1], 719 E+ Kinect for XBox 360
¢} Kinect for Windows= -3t} Kinect for XBox 3602
Microsoft XBox 360 AlY71el A3} Hof 9l7] wiie] A
A 2 AFgez ARESE Kinect for WindowsE
FGAA e HAslE] o] 9l 2™ Kinect for Windows
RuntimeS X 93}7] wizol Windows 714+
kel e ARg-gh

B RE S AAEe] FRaa 9o

i

Windows
SgZ2

o]

e Mlcrosoftﬂ]/ﬂ—‘:— ZINE gyt FdAsIaL Yok 79
Eo] BA 914 7es 83t AA Ees F 5 e
SE® 851 vk 53] AA Y AHE 20712 A ®
el A7 ]E(ske eton) AR5 g3 Azke] EA H
Aol gk WA A E Q148 AlQ) AYEH ] F2 A
T T e %%Eilau S N Q) =3 Al o
wopoll A= 7IUES] 4 Q14 V)5S olgat AMEAtY &
A F-Sol digk R AAE HBHES 3he] Aol Al AlA
A g Ao FAAR FFS AFsta gtk AY A
Lokl A= ZYE AA R QIA|g 17k ~AANE HRE &
&3t makd A AMEH 43 AFAoEA i A

9 A ArAol A e,
ol A=Y 7%e

Game Studio® ©]-g-ste] 7|9 E 7|ute] &2} Q14 Entdd 7

* First Author:

Won Joo Lee, Corresponding Author: Won Joo Lee

*Won Joo Lee (wonjoo2@inhatc.ac.kr), Dept. of Computer Science, Inha Technical College.
* Received: 2017. 08. 07, Revised: 2017. 08. 15, Accepted: 2017. 08. 30.
* This work was supported by INHA TECHNICAL COLLEGE Research Grant.



74  Journal of The Korea Society of Computer and Information

e AAstn T o] AYS XNA Frameworks 714k
o= JME glojHelg] et AFse  AEdri[2-4].
XNA Framework< T2 %%\“%ﬂr HE] ZYE 348 1Y
37] wjio] PC$ XBox 360, Windows Phone® A< 74
ek 4= Qi) o] & 93 28ellA FYE AA9 72 H V]S
o thate] Lot} 3ol E 7|UE 7uke] 52 Q14 mu}
A AYE AT 48 A TTYE Zuke] F2F Q1A Bakdd
AYE Tl 2E]a vpA Y 53elA A2E o

[I. Preliminaries

1. Kinect Sensor
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Fig. 1. Kinect Sensor
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Table 1. Specification of Kinect sensor

Item Specification
Viewing angle - Vertical 43°
9 ang - Horizontal 57°
Vertical tilt range -+ 27°

Frame rate

(depth &color stream)
Default resolution,

depth stream
Default resolution,

color stream
Audio format

- 30 Frames Per Second

- VGA (640 x 480)

- VGA (640 x 480)

- 16 KHz, 16 bit Mono PCM
- 24 bit analog—to—
digital converter(ADC)

Audio Input characteristics
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2. Kinect Sensor Function
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2.3 Skeleton Stream
ME AN QY PR B ES 15 E
AlFghct. Q1A wiel WS AAstE Fato] ZRIE
747k o) A7} 2E

o]
(Skeleton)©o]g} 3}, 7| M EE=



A Design and Implementation Mobile Game Based on Kinect Sensor 75

2070e) B0} 7 ZRIES} £4) B,
SNAst ol ZFAAANE 20749] 2 E
e AANHE 107e] ZAES ol

639 Felololg Aol A
27D E A 29 Selojolut <14 slo] AlFH.

LI
o
w

HAND B3GHT

SHOULDER CENTIR Hmlil’l
WNERT | W% em' Ly
RLBOW LIFT

s

LB lllilif"ﬂ

w"l’ CANTIR
v ssarr B O op et
\
wen_miowt @ 0 enen e
.'rll
Ay mmmir mcar | anie uerr

FOOT BGHT FOOT LIFT

Zelolo] AMAE AL X, Y, Z AU BAHY X, ¥
Z 58 W2 AN AA Fo M

I ANIA A4 Felolole] Ay Gt 2AE
zEYe 17 49 2o,
—

Frases e Second

30

et [erma
Trsdg oce: et
Tiaed e Dbt vt

et petadt

Fig. 4. Skeleton Stream
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V. Come Back Home Game
Implementation
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Table 2. Function of Class

Class Function
GameObject Setting object property
SpriteSheet Setting Ul object property
objectRoad Setting road object property
objectWall Setting wall object property
Camera Setting camera object property
Field Setting tile object property
Fruit Setting mini game fruit object property
Gamel Implementation of game logic
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32, 1, 1, 2,022, 3503, 2, 35 31,352,002 25 2,00, 45258502, 2 15,1, 1,1 3.
i T T TR TRE T VA TR P S TS O DO W TR T TR (O T (e O SR T TR T TR L
{1,1,1,1, 0,0, 0,1,0,0,0,0,1,0,0,06,90,1,0,1,0,0,0, 1,1, 1, 1,173,
{1,1,1,1,1,1,@,1,0,1,1,9,1,0,1,1,0,0,0,1,@ 1,0, 1,1, 1, 1, 13},
{1,1,1,1,8,1,08,1,1,6,6,9,0,6,1,1,1,1,1,1,@,1,6, 1,1, 1, 1, 1},
{2,1,1,1,0,1,90,9,90,86,1,0,1,1,0,0,9,0,0,1,0,1,0,1,1,1,1,1],
£33, 1, £ 06,01, 1,3, 4, 6 509,000,081, 8, 1, §,01,00. 08 8 4, 3, B B9
{1,1,1,1,0,0,0,90,1,06,1,1,1,1,06,1,80,1,0,1,0,1,0,9,1, 1, 1, 13},
{1,1,1,1,1,86,1,9,1,6,08,9,0,0,06, 1,0,1,0, 1,0, 1,1, 0,1, 1, 1, 1},
{12, 1, 1, 1,1;0,1,9,0,0;, 1,1, 1,1, 1, 1,0, 1, 0, 1, €, 1, 8, &, 1, 1, 1, 1 };
{1,1,1,1,1,06,9,1,1,1,0,0,0,6,9, 1,1, 0,0,0, 1, 8, 1, 1, 1, 1, 1 },
{1,1,1,1,90,1,08,1,90,1,0, 1,1,1,1,90,1,06,1,1,1,1,90, 1,1, 1, 1, 11},
{1,1,1,1,0,0,0,9,0,1,0,1,0,06,1,06, 1,0, 1, 6,0,0,0,0,1,1, 1,13,
{31,1,1,1,1,,1, 1,1, 1, 1, 0,0,:0,,1, 1,0, 1, 0, 1,0, 1, 3, 1,90, 1, 1, 1, 1 }.
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{1,1,1,1,0,1,1,1,1,1, 1,1, 0,1, 0,1, 0, 0, 0, 1, 1, 0, 1, 1, 1, 1, 1, 1 },
{1,1,1,1,0,0,09,9,0,0,0,6,0,0,0, 1 1,1, 1,1, 1,0,0,9, 1, 1, 1,1 };
{9 1; %, %,9;9, 4,1, 15 01; 1, %,1,;;%,,1,0%; 35 3; 1,9, 2,00,%;, 4, 15 3 1,0 )5
{25 25 3313, 2,4;%;, 1; 35 150252,2,0, 25025 3; 151502, 2,00, 35 15 15 151 )
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Fig. 14. Maze Design
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Table 4. User define method of Draw()
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71%5S ¥ 33 ) DrawTitle() draw of Title stage
Table 3. User define method of Update() DrawTodo() draw of control manual stage
Method Functlon DrawPrologue() draw of Prologue stage
OpeningUpdate() update of opening stage DrawSelect() draw of Select stage
TitleUpdate() update of Title stage DrawGame() draw of game stage and time
. draw of mini game
TodoUpdate() update of control manual stage DrawMini() (fruit catch, quiz)
PrologueUpdate() update of Prologue stage DrawOver() draw of game exit
SelectUpdate() update of Select stage DrawEnding() draw of ending stage

Initialize of each stage by common
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implementation of Color
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V. Conclusions
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