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Analysis of Landscape Image and Visual Characteristics of
Wolseong District Using Virtual Walkthrough

Bei—Jia Deng, Sang—Hyun Heo'

Department of Landscape Architecture, Dongguk University, Gyeongju 38066, Korea

Abstract

A well-maintained landscape can increase the competitiveness of a city. Gyeongju which is the famous ancient capital of
Korea, has numerous historical resources. However, the disharmony between the historical landscape and the surrounding
landscape weakens the competitiveness of the city. At present, most landscape analysis methods mainly focus on plans, photos,
and animation, which have certain limitations in the expression of landscape spatial scale and materials. This study aimed to
use the virtual walkthrough method to take the Wolseong District of Gyeongju historical areas as the object in order to evaluate
the landscape visually. Compared with planar landscape analysis methods, such as photos and videos, the virtual walkthrough
method is more immersive and intuitive to experience the spatial scale. The study results revealed images, visual characteristics,
and visual influence factors of the landscape, which provide essential data for the construction and improvement of landscapes

in similar historical areas in the future.
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Fig. 1. Site location.
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Fig. 2. Process of research method.
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Fig. 3. Selection of viewpoints.

Table 1. S.D adjectives

S.D Scale S.D Scale S.D Scale
vl Artificial-natural v8 Ordinary-unique vl5 Exanimate-alive
v2 Modern-traditional v9 Not majestic-majestic v16 Colorless-colorful
v3 Short history-long history v10 Uniformly-various v17 Not unity-unity
v4 Unharmonious-harmonious vll Chaotic-neat v18 Hard-soft
v5 Awkward-unaffected v12 Static-active v19 Lifeless-lively
v6 Blocked-wide v13 Disorderly-orderly v20 Dull-energetic
v7 Unattractive-attractive v14 Discontinuous-continuous v21 Irregular-regular

% S.D Scale: Semantic Differential Scale

% 21 adjectives suitable for historical-cultural landscape evaluation(Deng, 2020)
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Fig. 4. Panoramic image synthesis.

Table 2. Survey form

Fig. 5. Sharing and HMD experience.

Survey Investigation item Numbers of questions Scale
21 S.D adjectives 21 5-piont Likert Scale
Landscape preference 1 S-point Likert Scale
Wolseong Gender
district Age
8 viewpoints Demogral.ah.lc Occupation 5 Nominal scale
characteristic
Education
Visit frequency
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Table 3. Reliability analysis of S.D adjectives

var SD Seale ot comelaion e dsead
vl Artificial-natural 0.592 0.950
v2 Modern-traditional 0.550 0.950
v3 Short history-long history 0.627 0.949
v4 Unharmonious-harmonious 0.700 0.948
v5 Awkward-unaffected 0.761 0.947
v6 Blocked-wide 0.642 0.949
v7 Unattractive-attractive 0.750 0.947
v8 Ordinary-unique 0.722 0.947
v9 Not majestic-majestic 0.650 0.948
v10 Uniformly-various 0.717 0.948
vll Chaotic-neat 0.653 0.948
vi2 Static-active 0.632 0.949
vl3 Disorderly-orderly 0.670 0.948
v14 Discontinuous-continuous 0.651 0.948
vl5 Exanimate-alive 0.742 0.947
vl6 Colorless-colorful 0.699 0.948
v17 Not unity-unity 0.648 0.949
v18 Hard-soft 0.725 0.947
v19 Lifeless-lively 0.717 0.948
v20 Dull-energetic 0.718 0.948
v21 Irregular-regular 0.640 0.949
Cronbach's alpha 0.951
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Table 4. Visual quantity analysis
VQ(%) View 1 View 2 View 3 View 4 View 5 View 6 View 7 View 8 Mean
Sky 34.54 2531 39.87 45.05 37.84 43.40 10.64 43.73 35.05
Nature 12.63 30.88 24.52 15.66 10.32 8.76 47.79 21.89 21.56
Modern 4.39 1.42 0.46 0.46 4.08 2.35 3.66 1.79 2.33
Traditional 4.15 0.44 0.65 0.82 2.62 0.60 5.29 0.66 1.90
Other 0.55 0.12 0.04 0.24 0.02 0.45 0.11 0.29 0.23
Road 43.73 41.83 34.46 37.77 45.13 44.44 3251 31.65 38.94
Table 5. Visual preference of views
Var. View 1 View 2 View 3 View 4 View 5 View 6 View 7 View 8
Mean 3.66 3.44 3.70 3.11 3.03 2.93 3.56 3.64
S.E 0.090 0.101 0.094 0.104 0.108 0.116 0.106 0.091
S.D 0.894 1.002 0.931 1.039 1.073 1.154 1.052 0.909
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Table 6. S.D adjectives evaluation
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Var. View 1 View 2 View 3 View 4 View 5 View 6 View 7 View 8
vl 2.96 3.21 3.01 3.00 2.40 2.44 3.27 293
v2 2.96 3.11 3.36 2.81 2.59 2.57 3.09 2.77
v3 2.99 3.00 3.30 2.84 2.76 2.59 3.13 2.86
v4 3.36 3.39 3.52 322 3.18 2.98 3.44 3.49
v5 3.29 3.34 3.40 3.09 2.93 2.93 3.54 3.51
v6 3.70 3.54 3.75 3.52 3.04 3.00 3.58 3.77
v7 3.38 3.25 3.48 3.04 2.95 2.82 3.48 3.56
v8 3.33 3.01 343 2.89 2.89 2.71 3.26 3.27
v9 2.92 3.13 3.13 2.84 291 2.69 3.05 3.18
v10 3.03 2.95 3.12 2.76 2.86 2.74 3.19 3.34
vll 3.33 3.11 3.30 2.93 3.04 2.93 3.39 3.40
v12 2.83 3.08 3.08 2.87 2.89 2.90 3.28 3.37
v13 3.55 3.24 3.38 3.05 3.13 3.10 3.41 3.49
v14 3.40 3.27 3.32 3.13 3.06 2.96 3.44 3.32
vl5 3.59 3.37 3.53 3.08 3.05 2.95 3.58 3.49
v16 3.10 3.07 3.22 3.00 2.95 2.86 3.38 3.47
v17 3.56 3.37 3.36 3.13 3.24 3.17 3.56 3.45
v18 3.59 3.37 3.49 2.94 2.84 2.90 3.51 3.45
v19 3.47 3.34 3.45 3.12 3.03 2.90 3.48 3.53
v20 3.51 3.39 3.46 3.18 3.13 2.82 3.68 3.59
v21 3.51 3.28 3.45 3.08 3.18 3.12 3.43 3.46
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Table 7. Results of factor analysis
Var. S.D Scale Factorl Factor2 Factor3
v1l7 Not unity-unity 0.765 0.183 0.153
vi3 Disorderly-orderly 0.738 0.229 0.179
v21 Irregular-regular 0.706 0.247 0.141
v6 Blocked-wide 0.645 0.170 0.333
v4 Unharmonious-harmonious 0.642 0.232 0.374
v14 Discontinuous-continuous 0.635 0.328 0.159
v19 Lifeless-lively 0.615 0.498 0.115
v20 Dull-energetic 0.613 0.476 0.147
vl5 Exanimate-alive 0.604 0.474 0.210
V5 Awkward-unaffected 0.574 0.307 0.496
v18 Hard-soft 0.560 0.492 0.213
v7 Unattractive-attractive 0.525 0.462 0.353
v10 Uniformly-various 0.273 0.765 0.258
v12 Static-active 0.195 0.760 0.203
vll Chaotic-neat 0.270 0.708 0.205
v16 Colorless-colorful 0.388 0.698 0.146
v8 Ordinary-unique 0.351 0.636 0.323
v3 Short history-long history 0.215 0.242 0.808
v2 Modern-traditional 0.201 0.136 0.804
vl Artificial-natural 0.186 0.238 0.789
v9 Not majestic-majestic 0.261 0.472 0.506
EV 5.544 4.499 3.300
C.V(%) 26.402 21.423 15.712
T.V(%) 26.402 47.825 63.537
KMO 0.964
Prob. 0.000
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Table 8. Results of ANOVA analysis
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Sum of squares df Mean squares F Sig.
Between 489.438 3 163.146 340.426 0.000
Within 377.642 788 0.479
Total 867.08 791
Table 9. Results of multiple regression analysis
U.Coeff S.Coeff
Variable t-value Prob. R? D.W
B S.E Beta
Constant 3.383 0.025 137.51 0.000
Continuity 0.625 0.025 0.597 25.406 0.000
0.564 1.973
Diversity 0.438 0.025 0.418 17.775 0.000
Traditional 0.190 0.025 0.182 7.737 0.000
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