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Abstract

We propose a method to analyze user requirements to design a virtual reality—based risk

management system. This paper presents surveys,

interviews, prototype evaluation methods, and

implementation process. Architectural heritage is easily exposed to natural and artificial dangers

caused by various material combinations and structural features. So, risk management of cultural

heritage plays a key role in preserving and managing cultural heritage. However, risk management

has been carried out through empirical methods using distributed data. This study analyzes user

requirements for designing functions and interfaces of VR-based risk management system and

evaluates prototypes to overcome the above problems. As a result, most heritage managers wanted a

system function to support risk analysis and response. They also found that they prefer 2D

information such as existing drawings and photos rather than 3D information. The results of the user

requirements analysis derived from this study will be used to create risk management applications.
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Fig. 1. Process of user requirement analysis
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[I. Preliminaries

1. Risk management of architectural heritage
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Fig. 2. Process of risk management[5]

2. Risk management system for architectural
heritage
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3. Virtual reality for architectural heritage

management
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[1l. Method

1. User requirement analysis
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2. Prototype evaluation
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IV. Result of user requirement analysis

. Survey method
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2. Survey result
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Fig. 3. Priority of risk management process
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Fig. 4. Priority of media type

3. Interview method

JEF= A7t 9 #AejAtE dido® sagith dwrt
RS ATACNA Z5-eF 109 o)de] AEs 7P‘ %l

}d s Ho 23E Fske] ek ek derke

AT zeAtel] Folgh 2298S g o® &gl

ﬂJJ_, r‘{u rlf



72 Journal of The Korea Society of Computer and Information

@ el Aeviehs Mo AT AHEE Sl V. Result of prototype evaluation
B AR A
AgAES BHE A4S Fustel FEA AL AL N BED ALA AL welel B ATE
- SiEpe el SIe, A P8 Bl gl 9BE A A7 Belel 4S99 A ZeEage A%
w2eks o] gIeH11l, sgith. TEERYe AREAs e g Anow A
2glen, A7 B /\1i% AFEE AEs7] Sl |1

R

4, Interview result oj2wk T Wgk 7H o] FEEA 7] Wil
B} g A3, AR7R= gA" 7)uk Al zaEo] Az 7] E8HRARe] obd AR 9]ell POI(Point of Interest) 2
z;jgko}z 98 e HAS 93 o)A 9 He ArEAE AF HY ARE FABHES SIlth 2 AEAEY oF
olml#] &¥, 3D Utﬂ)i ot 501 71k A z"nr  @AoldE HARIE] 98 Protodo AZESOE AR
F531= Ao & ZREERIO ARAL AU 9= thad) Tk WA mukd
& gufo]29] GPS(Global Positioning System) sensorell £]3]

I AREA] $IA7F A E % Bakd gnke] s AR

time stamp : 2018/4/1
cause : water leak
effect : corrosion
severity : high
response : part change

3 =] 2] 3D ®d 91X AR 7itale] Zrlx dlo[Euo] RN E FH ALEA}
70 makd e AlzElnc o we] 93 AEE ok 9 Y FREE AAEh o2d sk A ARl
3 gk SEle AlaEl 2 AERS BAsta W7k 71ES 7P M PO S19e Edshs POIE A1EE 4 Sl
Al o ol2E AEF &S wdssith AHEAL7E POIE AEishd, 144 h7(anchon g B3 Zdl=

o BEAE ko 3 QEH A /P o)Ze  HlelEe]ze] AE V1%, Y Wi, mrje] Fuel g
AolH e Ea] APASo] Halqate] AHE o & ols)at 4 ThER Felxo] {2 4 M(J"ﬂ 15) AH&AR= POISt 2
QITh= Qlo] itk BIMS o] 83te] 3D el 2 7k Aue]  WEE sy 73 4ug T Pl ue) Fa=
NZsPE frefaithe Zlolth =& /P oFuAelds & & ATl €t
3l S} HlelEl g 7147k e @olA 28] HelE g d=
o] 7hssiths A% dF¥dEd], ol ®akd 7Nk BIME]
otk o] el ® S7EAe] net HekHo)aL o) o] Abeh
AFHA ] QA B} 47 shetd 5= 9l7] vl Al2wo]

AE EahAe] o] % 422 o]y} 2 ARE A&t 3
oz A3sp Fetdt 4= gk AFE ATk Ad Al m=
W BIM7} 57 8Ae) Al me) vl A5 Al ojd 214
3 ofel]l TEe FEAA 5 Sl 2]

g Ak EeHL dejol BadkA] e AF fAke 7]
AU g2 o] AxE Favt ghrks o7& AAFL. o]
& 7] A= AT 4 uet ARE A7s)
of ght} mgk 4N A AR 94, A7), FF 2 -
ﬁ'i’—(} % ‘I(')F 63 jl]‘ %L o A]%—Z]— Eﬂ uﬂ ] 2 E%ﬁﬁ o]: ?}q—% 4. Insertmg on-site info. 3. Checking damagetype
o0l 9rt dE Eof, AFLA} ClEHo| A2 AT u A Fig. 5. Workflow of risk management prototype in VR
T AAS 7R ARelAlE o) A7 ARE BE Alo] Ew
of 9A 24E Ak V15 BedA Ak A3 #3, niormarer, R
N7k 2 ogel sk A4 AR7bE ARslok s, 53 e %g
dleje] % 248 AaAE AR BACIE AL, HE D) nfomation [
2 x@How ejol Bk webA QEslo|aE oleld 4 SR
E& kdste] s ofof gtk i :m%n?oﬁm

o2 glaiE o BE mH9l A4S vl sl~ 999 %%EZ]% information RIS

= X S reshonks einteetment

= 0297} Zoixqo]: s /] o] °}9}E}, Fig. 6. Example of Risk Information of Column1



User Requirement Analysis on Risk Management of Architectural Heritage in Virtual Reality 73

A= o B Zel=7) HA(linken) S S8 949 7
- o FIE AFE £ ok #Y ARe A
(geo-spatial) A1WE &3 BIM d|o|Ej#o]2ol] #7511, o]

Aut e 99 B A9 EE 2o A9 B84

_a

1. Prototype evaluation method
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Table 1. Questions for prototype evaluation
10
Category Question s
1. Storing and managing previous survey 6
Providing information in digitally texts, images, 2D drawings, .
related and 3D models is useful.
information 2. Utilizing previous research information in digital 2 I
form in the field is useful. 0
) ) ! - : : 1
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accuracy 4. This system reduces false safety checks.

5. This system is useful for damage verification.

6. This system is be useful in determining risk

Supporting risk severity.

management
process

7. This system is be useful for future action
decisions.

8. The progress of this system is satisfactory.
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Fig. 7. Result of prototype evaluation

VI. Design guidelines for interface and
interaction of the application
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