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A Design and Implementation of Object Recognition based Interactive
Game Contents using Kinect Sensor and Unity 3D Engine

Se-hoon Jung*, Ju-hwan Leeﬁ,

ABSTRACT

Kyeong-Ho Jow,

AAan

Jae-Seong Parkﬁﬂ, Chun Bo Sim

We propose an object recognition system and experiential game contents using Kinect to maximize
object recognition rate by utilizing underwater robots. we implement an ice hockey game based on
object—aware interactive contents to validate the excellence of the proposed system. The object recognition
system, which is a preprocessor module, is composed based on Kinect and OpenCV. Network sockets
are utilized for object recognition communications between C/S. The problem of existing research,
degradation of object recognition at long distance, is solved by combining the system development method
suggested in the study. As a result of the performance evaluation, the underwater robot object recognized
all target objects (90.49%) with 80% of accuracy from a 2m distance, revealing 42.46% of F-Measure.
From a 2.5m distance, it recognized 82.87% of the target objects with 60.5% of accuracy, showing 34.96%
of F-Measure. Finally, it recognized 98.50% of target objects with 59.4% of accuracy from a 3m distance,

showing 37.04% of F-measure.
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Fig. 1. Conceptual Diagram of Kinect and Underwater
Robot.
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Fig. 2. Overall Structure of Proposed System,



1496 ZEIOICIOES ==X K21 M125(2018.12)

N,
(i,
ol
18
2
R
of
0%
ftlo
ot
iy
]

& A4 F Qe 2ol 3
=4, 9ol 54 9oL A48 98 27 ¢
=5 A4 3, AA % MAE Beldts] A o4
s QA =2 B, AR S s PEe AR
A% mERA AN B, AA Y TRE AT b
3 sgoltt

321 Ze] g =4

Fig. 49} 2o] /1MEE NS ol(Ae) 8 A

% AoIANAA F4L ¢lo] & & glom, o
ARk WA S DA Besof Sz Gabe o5}
B¢ A

322 Edl4 A=S A%

Fig. 4 Principle of Kinect Camera,

Fig. 5. Set Tracking Window,

AA 9} w7 S BElstr] 98] AFgAE 3ol
S AA3oF 3} Fig. 62 (a)= 44
$-9o| Axfolxn

|

(b= A#E

L

©
[«]
o
in
o
o
o
o
L ooy
N
S
o
\‘2;‘,
__)LJ_‘I
o
:i‘:‘;
o
o
Mz
W
%
f

TF 2Ho 58 mg FEo] ¢k A F
o e BAER AASHA He AS$7F Ut ol#
A5 H8lA BEZA A4t F Blurg AHESHS
EHEHAD AAE shte] AAE A28 = 23
E A=t Fig. 79 (@) % 239 557 1y
T2 gFe BES Blure W13 5= (h)e &9
Gl shtel AA2 EH3tr] 8 A
325 g4y

F& ol AAZF 4 47 dgE = 7] W

(a) Blur cut 255 (b) Blur cut 190

Fig. 6. Set Threshold of Object Recognition,

(b) Output Image

(a) Input Image

Fig. 7. Set Blur,



JILE MNQ SLIE| 3D AIRID|BIO)

of MEE Roigomn $EZIdd] AT &
olsl7] glal e HHe AN REZA 4t
2 e 29 GakolA Falel ghol ool gl
ool 2L R}, UL RAWL Fol& &
o) MAeT A BT Fig. 87 o] Wbl
935 dehdth AR Yol e 5£F 21
olglol dE] 714 LS wol A4F MAE Hol
ghom Tustel Wad AARE A48 98 A

< Fig. 99 P1000)o.= A
gstar FFel L8% stde P2(1,) o ® A A8k
Al4FgET). Fig. 99] Labeling Square= 121% 744
£ YUt o] AAY FA @S AR E HAAHS
otk G4 & AA Y FA A2 Fig. 99 WidthE v
7] 25 3 & LeftE W3t xaS 7313 Fig. 99
Height®] Y+r7] 28 & &3 TopS Hdto yits

3.3 A 2E 44

Server F 2= PortE 5000 0.2 A& &7

Fig. 8. Objects Classification Through Labeling.

Left Width
P1(0, 0)
’Q_!I\
; 3 l Top
Height Labeling Square
P2(1, 1)

N

b

Fig. 9. Location Variables Values of Labeling Scope.

:

=
N
e
fio
i
00
o
>
0%
ogt
X
e}
ry
i
15
x
N
]
4
o

25 o 1497

< Nt & M3 et A4 & F4F Bind()
& 5E3519 A= A} Server+ Listen()
S TESY] FEOIJEZREHY JdALAS
I8l % 7| E=EE 93t Client E3 2
= 2 S A8 Servere 222 ZHFEQ “1270017
2 AAFh Ports 5000M 02 AAS AT
Serveroll Al A48 3 & BT} Servere A 7]
E T 4o AA 9 A HolHE Hlo]EFA S

2 H3ste] FeoldER HE3T) Client T8
£ Server 204 HAEH vl EE fFUE A
Ag- 715 dio]E 2 HES)=t. Hl°| E= Marshal
S =E ol &3t WEeta 7 x, y ®FE 0FH
HA] Ao 2 AgS wgkr]d x fge 729
ZVENE welFy
Fol AdH YA gk
FrU ¥ ofo]l~38l7] A

P

3.4 MEd AY S"l= MH(FLIE| 3D)

AP FH=E ALE fFUH 3DE 77 o}
o] 238}7](Ice Hockey) AlY - Fig. 11¢] (a) Select
Flag, Fig. 119} (b) Instantiate Robot Fish, Fig. 112]
(c) Game¥} #Zo] 371A9] 9o =2 FRHAT. Fig.

Server

Socket()

bind
Client

listen()
Waiting
for
connection

accept()

1R

socket()

Request Connect

connect()

Send Byte Data

0d

write() read()

Send Unity

HEONIED

Connect End
read() close()

el

close()

Fig. 10, Structure of Communication Module,



1498 ZEIDICNES ==X M21& XM125(2018. 12)

= [ Instantiate Robot Fish |= = = = = = = = = === —————— |

} Send
i Position

Server

(c) Game Interface

Fig. 11. Structure of Game Content,

119] (a)9] Flage 25271 €8y 7= =78 U9
2o 2 st m o] FeE A4z 9y ofg
U715 =3 o) AR i}ﬂdzi =717F A&
2 3 st vt dgs & o ABHoRE &
ol3tAl &tk A" H7|ES 4 WFI) U=
A& 3ty FEjA 3] st AR Az
B A HE FEHA dol7H diFE B3 7IHE
ggsint Arg2E ks Aed o et ol &
A WA gale =8 gA JEtE e 5 A
2 3 A ALEALY] g o R

AMESEAL R R BEZL T WA ALEALY H7) A
° 2 ARg3t) Fig. 119 (b)2] Instantiate Robot
Fish&e AlY 28 Al Seto]AdEo A AEke 91|
#ol AEXIE Colliderthe 7171 8o AAE &
Aog A gt FHoE AAE AAE T
Clientell A HE= = §Xgke] AAE o) AA=HT

Lo

ANz AQEHHA PuckHo] FE5S T2 o FA
A E WA= Tags FishZ BA3tS Pucke] &
P& vl FEAY7 HAAFE AAR Fig. 119 (c)
9] Game Interfaceo Al Puck®] w118l & 23 A&
23l o= AdE AA] A HEH S} Pucke]
AHEE w0 ko2 x7gsta v 1002 A
3l ¥ 2 Powergt o= W& U7HAl AARTE 7] A4
W gkell Powergt W F8HAl A Puck H W71
21 AR dejuA Ho FEAYEE FEsith w
24l FYE] ForceMode £#]29] Impulse &%
©]-§-3t Pucke] FHoUrtA Az, =0 ¢+
T8 A= Tag &< GoalZ A8} Pucke] &+
SAE A A ok 2209 A Puckd =t <t
o 78 AAVL 2= A5 ATE QS st
E9] Animation®} Effect 35 @A 71T},
EL Goale] HA 29kS uf 37F4] AnimationS
WHESHA| &t A ~HA 3ot Effecte M4
7beE 228 F1tol EffectE HAA A 3
}El 2 Effect® HAAI7]17] 98] ZFES A
FEEE o] 83} WaitForSeconds ¥45
Ao 2 MAEA sl B Effects W 2
17] 9l AAIST A8 AZHe 5RO 2 |
b 7V FEE AT ol AdPd vekEs
ol J4E FAIET o] AVdA U dis
Rank Scene© 2 71 7b7] Aol W& J2 & o] g3
o A H3t}h Rank Scenedll A 7384 FE54 %
g "85 AAstL AFAE tstr] 9l ofo] 2~y

(¢ Rl ool
2oy B Jl~> ol ofy

P
o

O

2

>
R1o
1=

ol Hr

ol

o
2N

H(lce Link)E 3 Z3td A&do
4 78 Y 45T
41 7 &4 3 Ant

Table 12 & =Fo|A Atst= A 2"S +d3}
71 g 74 9 AA #F4S YEhdY Fig. 12+
EF AE 5 ZES A Fxolth £z o

Table 1, Implementation Environment

Item Description

(O8N Window 10(64bit)

H/W Kinect V2

Visual Studio 2015 Unity - 2017.4.6
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Table 2. Performance Evaluation with Kinect Distance [11]M = & AlAe] & ]-H-UP% tracking 8]
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Table 4, Qualitative Comparison Evaluation with Existing Study
Item Study of [5] Study of [6] Study of [10] Study of [11] Proposed
Purpose of Study Hand Grab rehal;ifemonf tfr;(rj;ui:lil Kinect-nui Ice hockey
Check for Object hand body hand hand Robot Fish
Depth of Water X X X X 50cm
Communication zigpu nuiapi Kinect nui lib X socket
Distance 2 m 1.5 m 15 m 15 m 3 m
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