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ABSTRACT

The Fourth Industrial Revolution, centered on intelligence and information, began to take hold in 2016. This study
uses virtual reality technology, which is the most popular technology of the Fourth Industrial Revolution. The purpose
of this study is to explore a Virtual Walk-through method, which can be easily applied to landscape architecture. At
present, virtual reality technology is widely used in the fields of games, emergency training, and architectural design.
However, in the field of landscape architecture, it is still in the development stage. In addition, most of the traditional
ways to display virtual reality use 2D images, but such methods have some limitations. Therefore, this research addresses
the three stages of “design-exhibition-experience” and puts forward a new simple method called ‘Virtual Walk-through’
that breaks from traditional landscape design exhibitions. The results show that compared with traditional methods, virtual
reality has many advantages, such as the freedom of experience, a diversity of viewing angles, information supply,
interaction, etc. It can show high quality images and effects, which are suitable for landscape design. It provides an
evaluation method for garden design that can be utilized in the future. It is simple and has value as it can reflect the
method and the expected effects. Virtual reality technology can bring an infinite number of prospects to the development

of landscape architecture.
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A= 7148 4 (Virtual Reality: VR) 7]1%-S o] &ailx ZAAA T80 F&a= FL LolAo] 43 BFd 4a~F

WS AASE 5402 A EATh dA /ME 71ES AlY, BAEE 2 A4 5 B dYoM &&5 o

YA T, AR M= 27 A Htal lom, v Aol vt} 2 BHE okl A B FE A5 23k = I

SAA 9% B 2ALAE T WS AR, T A Al dRoR st s WA ARES)

I o, oy A o] EA gt webd B A AA-FE-AE GA R F3siR o, AEH A 2AHA Y

S HYAYE BFY 9a~F FAYHE AAG A Sty ARH 07 HFY YAAF S AEH W

Hla] Ad ARA, 4= Oy, AR Al 2 Asas o] 943 ASE eyt 3 2 F2 9 a3 339

b2 2R ok A8Ao] e Ao E otk FF 244A WUt 2 AE B A3 HrpS Ay,

7P 2Rk A ZHASIY. 8A0] 9= T o7 Y ERE 71T PFRA e 2 A 9 24F 9

A& 7198 ¢ dom, Fast AYs 7HAAE At

TAof: B YIAE HMD A ¢, ¥ AFJE FAE, Zraln} o/n)x]

1. M2 AA FAE molvd &3t /EA 7S 2AAA
of Agste]l 27 FHH Hols Y|, AT A&H9)

1. Y7 B4 A7 9 abde] 7198 4 9tk

AFH 71&] Bl wat 782 (Virtual Reality: VR) 2 97lo| =X

Ko

oJ&f) W= 7S (Virtual Environment)2 &2 A4 9 7+ At w7 g FoA e FAst] 2 d4te oot 22
ARE & 5 o, AUAAE 71 2 Adsle 3 F8= 7L Ao
Hd njt]o] 7|&olt), 73 EA WHALE AT EHH O3 JA} AR, 7PFE A o] E AT s AAHORE AL
g AXAAM L8] Sk g BAS St G A B9 2o BAG

19573 2E &2 I (Morton Heilig) v “Al 287 Senso- A} s,
rama)' @ 54 2 33 olu]x] 55 o]&dA AA S NS X, FEEYE UPe R AAIE A, TP H
AFAATFE AEF A RS LA, 7P g e d JAAF S A8 F o)dA APS Fakol A
elel HE ot 19689 A e AFE et ok MY W9 e BEI
WE(Ivan Sutherland) 7+ Ao 7384 +87]7] HMD(head- AR, A5AR0 FATHI PFaA g sk A8
mounted display) 2] 22191 32+ ™ 2] %2+ (Head-Mounted) H7h B H A S ste] TPgEA AR AR &
taZF ol g kst 18y 7PIE A 716 A AUl AR B 7 EdE &S e
o] 3 7F HA] Eakgou, 198996l 7 7o) A =S a2 AFE AFAQ FEEHY dAAE Beely
A8 grom, Ao Heke] IUtH Wang, 2007). #5+H A} 27 Fopel AA Al HTAo] folgt =z S Ale)
et A2 Aol (Jaron Lanier)E 7H3dA 01 2015 2 E SUF /MEEH 79 2 ANT  9le wFd 9357
=02 Aoy, Al Flske HMD AlFS Ao TS Ak F3o] girk

A 2311 H(Han, 2016).

2141710 Holgol 7384 71e2 A A2 Als # 5 Il Mafioiqt 2l o|2X &
< A e, 4547 5 G9dA B let 8t
Jodt AAE HSSIHAT, 7€) ¢4 2 gutslsle A 1. ME=o| J15{upH
ol FA7F EASL, dA AFA R AR E S8
o] Ad=xA] ¢ o, zA RN 7P 7]E9 A} 9] wteka 7)ee] AEE AA o] thekal A 2
AdFel AAF HFE 71E2A AGANA Ao 2R Atk AAR), BEA A A Q5] AFH 3akY R4, of
& & e A AY o] Fasity 27 trte]|rt Udlold 58 78 a3t 34 A5 oA s stk
AA AFel tist Al Ao AAZ Fe eS8 A AEAA ZAEA FEYHS YW OE o YRR A
ol tigh AHAR A& olslatal Ao AdHS wds, sick
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2 2 | 2ot A 7 339 714(Web 3D) 9] F4:3
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Figure 1. Site location
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oA 4RAA MFY 4452 B AY L AN Y ST et E—
o2 JYP3ek(Figure 3 ). a | AutoCAD 2012 Basic Floor Plan Create
b SketchUp 2015 Basic 3D Modeling
. . Lumion6 5.1 Material and color editing / 4 Planting design /
T—— the background and , 360 degree Panorama image output
purposje of tho siudy d 720yun.com 360 Panorama image editing
Theoretical Consideration Analys',s of the
preceding research
2 : Site selection and i
Site Selection Floor Plan drawing S Kitchen Garden

Swing
Juniperus chinensis

Acer palmatum Thurb.

Building up 3D Modeling !

Design Basic Modelling : X ;
i by using SketchUp 2015 !

% Pinus panvifiora S. et Z.

Crataegus pinnatifida
Pond

| Export the 360° Panorama |
Panorama Image Export } i
" image in Lumion 6.5.1 H

= Entrance

Zzyphus ba ver. inemis

Exhibition Panoramic VR Community 369.Panorama '"Tage
i editing and VR Display ! Garden Lights
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User experience by for. mulicauls

Virtual Walkthrough i et

using HMD(VR-BOX) ! e
Punica granatum ~{f2X
Pagora -
Expert consult surveys -
m o

Figure 3. Method of study Figure 4. 2D floor plan
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Magnolia fiiflora
Buxus koreana NAKAI
Prunus tomentosa
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b: Material, color and planting editing

Figure 5. Basic modeling

f= Generate VR Panorama

—

sy -

a: Upload button b: Panorama image
c¢: Upload local panorama images d: Finish file upload

Figure 7. Description of the upload interface
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a: Basic setting b: Cover of the works
¢t Introduction to the works d: Panorama scene selection
el Save

Figure 8. Description of the basic setting
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a: Mini map setting b: Choose a image as a mini map
c: The location of the panorama  d: Save
scene in the mini map

Figure 9. Description of the mini map setting

a: Path setting
c: Location of the mark

b: Add a path selection mark
d: The panorama view to change

Figure 10. Description of the path setting

(B

a: Sound and music setting
c: Add a voice explanation

b: Select the background musig
and corresponding scene

Figure 12. Work sharing

AolE F4 9 HEES o) 7H4EY B39 U4 F HMD
A717] VR-BOXe 272 £ 49141712, 4918 HMDE
Ggste] M7 Y2278 AAekFigue 13 32), 0§

A7 7P FRNA TNER FIHE ARES T sl
T 7HEd 702 878 A9, dH A8 BANE T F
A2 TR =Y thy AUOR oleshA HiL ol 4
ZE ogo] 7hesith £ AvelMe drei-de A
Hek FAHTHAASL AAEL- TSR 719 o]
& AR 9, S AR AR AAA ot ol et
Ak A el gabel ik 54, A5, A% A7 5 59
w5 ARAR LA 4 glow, A 57 Que sl A of
i ek

3. 7HEHA-HEZAL H Y

1) AEZAF HAF
A A7 Tl AL BH o2 Jdstel AdAte] |
T B oAFHEE Tk AeRAke 20189 119 1~15¢ &
QF 2%l A HAE7F 267 NA AES Wk AEFRAL 3ol
e 2 2B Zopl FARBLL AW, @7 EF R
=4, AFAor Aol de Ae7hd drsR st
b g L o e e R el A s K
#8323 454 a3

Figure 11. Description of the sound and music setting

Figure 13. User experience
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Table 49} 7Fo] A4 26‘1'0] AL T
Bt B A E AA 292Zq Foad 3124, U
TheRAl 28174, ‘AR A 2814, ‘&AL 2887, ‘HIYA’
2814, e A 2854, = HE 2.85§2i Uttt 7
2 FEubdo) Ok Ax ﬁgﬂ-i ‘AN AGA’ 4234, ZA”

435%4 ‘E(?:]r: 43814 /H' 43524, ‘qu]ﬂ’ 43124 ‘A §
14 454, 2w TRy 4.5%1 AR AT 45802 A 2y
2o WS wekth AEA FATEH SR Ry
740 7+ 8= levene®] SHA AR A3} A8A. FeA. 7t
E Oy, 8 A, E84, Be4 ¥ BNE 4988
Table 2. Basic information of the respondents
Variables Items Frequency Percent (%)
Under 30's 9 34.62
30's~40's 5 19.23
fee 40's~50's 6 23.08
Over 50's 6 23.08
) Landscape architecture 25 9.15
Major
Architecture 1 385
Planning & design 10 38.46
Construction 8 30.77
Job Technical work 1 3.85
Administrative job 3 11.54
Researcher 4 1538
. Doctor’s degree 10 38.46
bif;gfﬁd Master's degree 6 23,08
Bachelor's degree 10 38.46
Less than 5 years 8 30.77
_ 5~10 years 3 11.54
Zzgﬁf 10~20 years 8 3077
20~30 years 4 15.38
More than 30 years 3 11.54
Total 26(100%)

78 3sI=2xZss(X| M| 474 35 (2019 6)

gHflo|x|ot - HH

Table 3. Evaluation questionnaire

No. Question Analyses
1 Freedom Freedom experience in space
2 Creativity Increase the imagination of space

3 View diversity | Experience of space from various angles

A Information Get details information from space
offering (atmosphere, lighting, materials, scales, etc.)
5 Effectiveness Display effect of space
6 Convenience Easy to share or experience
7 Interaction Interaction between man and space
8 Immersive Immersion in space

Table 4. Result of #test

) Levene' test t-test
Variable Mean(SD) -
F Sig. t-value Prob.
0 2.92(.935)
Varl 1.908 | 0.173 —4.789 0.000
1 4.23(1.032)
0 312(1.211)
Var2 0783 | 0381 | —3968 0.000
1 4.35(1.018)
0 2.81(.939)
Var3 0.060 | 0.808 —7.341 0.000
1 4.50(.707)
0 2.81(.939)
Vard 0460 | 0501 | —7.133 0.000
1 4.50(.762)
0 2.88(.864)
Varb 0019 | 0892 | —6.743 0.000
1 4.35(.689)
0 2.81(1.021)
Varb 0.785 | 0.330 —5931 0.000
1 4.31(.788)
0 2.85(1.120)
Var7 8.956 | 0.004 —6.515 0.000
1 4.50(.648)
0 2.85(.834)
Var§ 0010 | 0921 | —6934 0.000
1 4.38(.752)

o] frelaE 0.05K T M, %&01 FRAoIE FTEALE
MEL FeAg F5e A A
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