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Abstract

This paper presents a motion-capture-based projection VR system to explore the effectiveness of gamification in improving
environmental awareness. We examine the key components of positive and negative VR game content and analyze the impact of
individual and cooperative play methods on promoting sustainable behaviors. Our findings are as follows. Firstly, we discovered
that the use of positive content in individual play mode was effective in improving awareness of the importance of recycling.
Secondly, we confirmed that the use of positive content in cooperative play mode and the use of negative content in individual play
mode were each effective in enhancing awareness of the seriousness of environmental pollution. Thirdly, we found that
experiencing positive content first, followed by negative content, in individual play mode was effective in increasing interest in the
environment. Based on these findings, we determined that adjusting the order of use of positive and negative content is more
effective than simply using positive or negative content alone for improving environmental awareness. Moreover, considering the
importance of recycling, the seriousness of environmental pollution, and the level of interest in the environment, we confirmed that
individual play mode is effective and cooperative play mode can be more effective depending on the measure.
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Figure 1: Projection VR system based on motion capture: Composed

of optical motion capture cameras, recycling bins, and segregated trash.

Figure 2: Markers attached to the user's arm (A) for arm gesture
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tracking, and markers attached to the segregated trash (B) for location

tracking.

CIEEER

Itk 2 20) A7

Al A5}

pu.
fu

8949

= 7

He ol

<
) .__l
oy

™

]

=
=

¥ =ZzE

AoE

glo] Aol hsh

3L
=

o ¥%

E‘l’

]

7

e B3 nH12, 13].

To!

ol

mjp

ofo

F(aquarium)

AN &
T

2 g 7] (waste) 2+

A el

L.
T

U om®, ARl we b

=

o}

EEEE

of WAL 2d75e 1 SRl we

Yoy 71 9) 44 ol e}

Il
eF

MeZ

1 =
T

OD

oy

iz

bl

]

—_

oy

ral

Fe 2

o

% o o3

gEol= A

3k,

#5o] A% of of

_Xﬁ
M

®r
Ko
I+
K
®r
%0
ro

oA A

Rrg} 3 oA

R
s

rob 1

%

=
=

& 7]

3

T 2 2879

I

—_—

#r

f

3l #7430l tja) A4l

B Ak ¥7

o T

T+

~N
ol
ot
To

Foh A1 942 27151

I
eF

7 gbo] ¥ 2] of

K

R

o Y82 424
FaF Al

agol AFHW (ZHA

ol W

il A=
3

I = A] &gl s
&

o] AFA L7
2

Zk
o

|
=

ofy

TFolA= <
=]

gl S N

1< Stk 237} v [16].

S

/\OT—

601:

ol Al S
v =

=y

=

oy
.
i
<

KA
N
_Z_l
jariy
o

0

+

- 139 -



S U2 i anzy
Ay RoVA/K

Lot Us o Our smyl Bt fo nuke e
world 8 Cleaner 3d tesTiigace

Figure 3: Background screen for positive content (A) and negative

content (B) at the end of the game.
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Figure 4: Overview of the experimental procedure.
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Figure 5: Overview of the motion capture—based projection VR system.
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Figure 6: Vertical gesture (left), circular gesture (middle), horizontal

gesture (right).
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Figure 8: Transition from pre—game stage to post—game stage: Interest

in the environment and personal environmental awareness.
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Table 7: Effectiveness of each game element
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