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1.What is your gender? 2. What was the purpose of your decision
to visit the virtual museum?
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Hobby | 15%
Historical Sentiment [ 2.5%
Male 77.5% Occasionaly Browse [l 5%
Others Il 5%
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(a) Question 1 Result analysis (b) Question 2 Result analysis
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Slusing UnityEngine;
| using System. Collections:

Elpublic class Door : MonoBehaviour
public GameObject door;

public Animator doorAnimator;
public Animation anim:

private void OnTriggerEnter (Collider other)
{
anim. Play ("dooropen”) ;

}

= private void OnTriggerExit (Collider other)
{
anim. Play (“doorclose”) ;

}
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Grounded Offset
Grounded Radius

Ground Layers

Cinemachine

Cinemachine Camera Target
Top Clamp

Bottom Clamp
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Lock Camera Position
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m Materials

[0 Models
(@ Sfx Sprint Speed

Player
Move Speed

J4 Player Footstep 01 Rotation Smooth Tir

J1 Player_Footstep_02 Speed Change Rate 10
Ji Player Footstep 03
J4 Player Footstep 04 N
51 Player Footstep 05 Footstep Audio Clips 10
Ji Player Footstep 06 Footstep Audio Volu 0.3
J4 Player Footstep 07

J1 Player Footstep 08 Jump Height 1.2

J3 Player Footstep 09 Eiyg) 15

J4 Player Footstep 10

J4 Player Land Jump Timeout 0.3

Landing Audio Clip 7 Player Lanc®
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Aircraft category: Fighter

Aircraft Introduction: The F/A-18 Strike
Fighter is a third-generation supersonic
Jet fighter jet developed by the US Navy.

<d®™ 71> H[347| A7 Ul

3 A=

ANES BHse ¢ WAL TFT dUW 2 X Fdotol ofHE= A

=

] A o] A

p

or, YEd By A2t TF o FAR As) AL BAY AAE ¢
e A7 BT F A o|gF BAS A5y A 1%y &

27 AR A AUD DAL o] WEFeolo] Lelel WE
AYMOBA) %] vUg 7157 §4% 715¢ =gtk & Axg9 o
Ug 75 AAB ALY FHOT AgA AEHol 29 LEE Fud
EAGH, 48R AAT U AAE ANGOR FHT + Atk A4EAT
Aol FHE AAB ol gx] JuA T He 7

MURS S EE HaT 5 At B s B3

=
>
rlo

2o 3 F2A)
298 F kA vgg EA RE, & FR EA RSoh dY E2 ¥4
BEE gAAsan. 94 EASE 3@ We AF I EA mo:

e FRe] AW vUgelA st Agxe B 9AE o A

- 161 -



g3/ sobsle d =g ®rh whwe] @A Awo] A
A5}

g AANE Az="A s Ao 4 myd gAals

Neg AT FA) BHA EAY & 52
NN [
Q

<323 72> 0|4 Ho|z|

spacecraft

Civil aircraft

Fighter

<23 73> e 04 Ho|z|

- 162 -

o
fu
0
rlo
X

i
—




=

&

74

| AeAEs Ael 9

3]

k 5e %

ol
=

oJWE wUBe

—
o)

P sherg & 9

= w7 ol

o)
,._ﬁ._—.o
i

=
)

£l

fuy

o
3r

<A
ae

)
o

55 =95 e A 2o wmEZ

3
b F UAEE F7 As 19

PN
T

AF=Z gAJA=A7 el o] T

A 2 = 7E

71

Ho
;00

1

TE

A

+

W

OH
=]

ojy

=
S

< 74> HOjE 2

- 163 -



—

)i} MOBA A%
g AHgET T AAR Alz"oA e vuge AT Al 9]

A

| —

) By

A

Al %

A

3l

S

=

o

5 ofugt A

LN

BH

SRR

WA F ok Ulshe

AsgdezH

S

Ade] 718 A

!

o] H]

2 ZEA AEFE AL

H87] =9 7ee S el Wy =y FHA

|

)

ATl A

R=h

(4) ¥P7] =4
 GARlelA B =3 7]

3l

S

ol

~
o
R

—_

0

)

—
o

<R
ﬂ,ﬂ

mK

=

=)
AN

(o2

k27 oA o

Lo
=

Aol B 2] =]

=

R

u
| MAHA 2e Aol

]

KN
=

oh ol

N 2AHE =
Wz A

22

AA ol Y wWf7A] AL,
- 164 -

=

L.

it

2

=

NE FBEol



< &8st FEFo] vdy] mdel gnutE 9
o=2x vygr] FF 2YH Jlss 4

FHoR FUSYUL o] s TAH HYe e} 2k,
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surface) taxiing, and for ground (water
surface) movement.
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Now in the assembly stage ((B3=HMER) Press H for help
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Now in the assembly stage ((HEEER) Press H for help
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How much do you know about multi-sensory museum?

How focused is the learning process on things?
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What is the interactive experience of the museum?
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What is your impression of museum interface design?
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‘What is the multi-sensory experience of the museum?
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After visiting the museum, what is your interest
in aerospace knowledge and your level of learning?
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ABSTRACT

Design and Analysis of Virtual Aerospace Museum Based

on Flow Theory

FAN YUNTING
Department of Industrial Design
Graduate school of

Sungshin University

Virtual museums have been widely used in fields such as cultural
education, tourism promotion, cultural heritage protection, and art
exchange. Traditional virtual museums are limited by their technological
level, and their graphics processing capabilities are limited, which makes it
difficult for online environments to provide a rich browsing experience; In
addition, due to the differences in design concepts, traditional virtual
museums are influenced by traditional museum display methods. Most of
them are ‘object centered” and focus more on the presentation of
artworks or exhibits, rather than the user’s sense of participation and
experience, ignoring the design concept of  ‘people-oriented’ . The
current design of virtual museums does not consider the different
psychological factors of users and the experience of integrating different
senses, lacking objective indicators that can quantify the rationality of

virtual museum design and user satisfaction. Considering the rich exhibition
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forms and educational significance of virtual aerospace museums, it is
necessary to further improve the user’s browsing experience and
satisfaction. Therefore, in order to address the key challenges mentioned
above, Based on the theoretical basis of traditional museology and the
development trend of ‘intelligent’ virtual museum, this paper proposes a
virtual museum design scheme based on flow theory through the
introduction of flow theory and the application of audio-visual touch
integration, and carries out an example verification.The specific research
content and conclusions include the following aspects:

(1) The coupling relationship between sensory experience and user
psychological factors for museum design and the design architecture are
discussed. Combining the design rules of more than 10 famous virtual
museums at home and abroad, such as the British Museum, Google Virtual
Museum, and Louvre Museum in France, the main forms of sensory
experience in virtual museums are studied, and the coupling relationship
between sensory experience and users’  psychological factors is
demonstrated. The role of user psychological factors on the design of
virtual museums is discussed from the three dimensions of user
psychological cognition, spiritual perception and immersion experience
respectively, and finally, based on the summary of the law, a design
architecture that integrates user psychological factors is proposed on the
basis of the traditional organization structure of virtual museums. The
results found that the elements of sensory experience and user
psychological factors have important guiding significance for the design of
virtual museums.

(2) A virtual museum design scheme considering the theory of mind-flow
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and deep learning method is proposed, and relevant concepts of social
psychology are integrated into it. On the basis of determining the design
concept of integrating user psychology factors, user psychology is divided
into three parts: subjective psychology, characteristic psychology and role
psychology, and the concept of heart flow is introduced as an objective
characterization of user browsing satisfaction, and the effect of virtual
museum design considering user psychology factors is evaluated through
the level of the user’s heart-flow state in the browsing process. On this
basis, a virtual museum design framework based on the theory of heart
flow and deep learning method is proposed, and the virtual aerospace
museum is used as an example to discuss the program. The results show
that the mind flow state level can be used as an important indicator to
measure the feasibility of virtual museum design and the user’s experience
satisfaction, and the virtual museum design scheme based on the mind
flow theory is in line with the relevant concepts of social psychology,
which can help to realize a more diversified, experiential, and
close-to-users virtual exhibition hall service.

(3) An aerospace digital museum and a virtual aerospace museum
incorporating the theory of mind-flow were constructed to verify the
correctness of the design theory. The aerospace digital museum based on
Django development framework and the virtual aerospace museum based
on Unity3BD were designed respectively, and the neural network
recommendation algorithm optimized by considering the user’s psychological
factors was integrated into the digital museum to improve the user’s
personalized browsing experience. Finally, through the real user experience

and questionnaire research, the user experience was analyzed from the
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three levels of instinct, behavior, and feedback. The research results show
that the recommendation accuracy of the algorithm proposed in this paper
is significantly higher than that of the traditional time-based
recommendation algorithm, and the aerospace digital museum after
considering the user’s psychological factors is widely praised by the users,
with rich and varied contents on display and profound interactive
experience.

(4) By analyzing the users’ experience, it was found that the aerospace
elements brought visual shock to the users through highly realistic 3D
models and immersive sensory design. Users believe that the sensory
experience of the virtual museum can trigger the real senses and create
an immersive feeling. At the same time, the immersive and interactive
design of the virtual museum, which is based on the user’s flow theory,
enables more users to reach the flow state. Through the interactive design
of the virtual aerospace museum and the guidance of the flow theory, the
user’s experience of the aerospace museum is greatly improved, so that
the user is completely immersed in the world of aerospace and actively
explores and learns, and thus obtains more knowledge and enjoyment. In
addition, the user’s attention to the aerospace elements is highly focused,
which improves the depth of memory for aerospace science knowledge.
The rationality and feasibility of the virtual aerospace museum design

incorporating the mind-flow theoretical model (Flow) are verified.

Keywords : Virtual Museum, Sensory Experience, Flow Theory, Aerospace,

User Experience
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