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Abstract This study examined the utilization of the 3D realistic model produced from a UAV aerial
photograph for 3D city planning work in the planning process for the progress of the urban
development project to overcome the limitations of a flat plan based on the current direct field survey
and 2D image and the problem of lowering work efficiency, For this, for the planned urban
development project site photograph was obtained using a UAV, and a precise 3D realistic model was
produced. In addition, a survey was conducted by applying a single group pre-post inspection design
methodology by random sampling of workers in related fields, such as urban, civil engineering,
architecture, and transportation, to compare and review the work efficiency of the 2D survey method
used for the status survey of the planned urban development area and the 3D survey method based on
the 3D realistic model produced in this study. The survey predicted the 3D realistic model would be
useful in the status survey of obstacles, the current status of slope and elevation, and the current status
of forests and ecological nature in the preliminary status survey for implementing urban development
projects. Externally, utilization in various tasks, such as site selection and analysis, could be expected.
From this, the possibility of using the 3D survey method was confirmed according to the application
of the 3D realistic model in terms of understanding space, work efficiency, and reliability. In addition,
it is expected to greatly improve the work efficiency of the basic status survey in urban development
and planning.
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Fig. 1. Urban planning statistics (2021) (Ministry of
Land, Infrastructure and Transport)
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Fig. 2. UAV aerial photo-based 3D realistic model
production process

32+ AAEEL] A& A3k A= @A ZAA
Auf A AR 0] K= Qlo] JHIALG ] wE A
3 9 g2 Wshrt whAyst 00419 Agsteict Ak
Z]of| tigt ARl ZdE sl DJI Inspire-2(T6504)
319 FRIHPFAE ol-&sto] FPA L2 Pix4D(it)

Table 1. Plan for aerial photography to build a 3D
realistic model

Division Shooting plan Note
Shooting 2019. 04
date
Shooting Grid type 7 North and South, 7 East
route (7x7 course) and West
Shoot%ng 100m
elevation
Over | 85% i
erlapl . ore Public Survey Work
Overlay - Guidelines Using Unmanned
Side lap 80% Aerial Vehicles
or more
GSD 5cm
Number
of shots 1,340 sheets

oA 10S7]¥te & 7idst Pix4Dcaptures ©]-83+
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Fig. 3. Aerial photography sample
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Fig. 5. 3D realistic model(2019.04)
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I. How helpful do you think the 3D platform based on UAV(Drone)

images is for the following investigation items in the current status
survey for location selection?

Not very
helpful

Very

Normal helptul

t
helpful tHelphd

Obstacle Status O o (@) (@] ]
Forests and

Ecology Nature O O O © ©
Status

Slope and

Elevation Status O O O o o

Fig. 6. Example of an electronic survey
(Google)

Table 2. Survey overview

Division Contents
Period November 5, 2021 - November
15, 2021
Tasks applicable to 3D realistic
Degree . .
1st of help models in urban planning and
survey design
Importance | Importance of applicable tasks
Evaluati
vauation Judgment of 6 evaluation factors
factor for 3 survey items
judgment Y
More Technology elements needed in
Survey 2st . P
questions the future, application plan
survey
Personal characteristics (gender,
Personal | age, field of study, occupation,
Information career, highest level of
education)
One group pretest-posttest
design
Method . .
convenience sampling
electronic survey
Specimen 183 sheets
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Division oeney | P T i =go] Hol 99Y(54.1%) 2= ebdh
(Number) %)
man 146 79.8
Gender
woman 37 20.2 Table 4. Degree of assistance in investigation work
20's 14 77 (Unit : number of people(%))
30's 35 19.1 Forests and
N Division Obstacle Status SloPe and Ecology Nature
Age 40's 64 35.0 elevation status|
Status
20 52 284 Not Very helpful 3(1.6%) 3(1.6%) 3(1.6%)
60+ 18 9.8
architecture % 268 Not helpful 4(2.2%) 7(3.8%) 2(1.1%)
traffic 12 6.6 Normal 12(6.6%) 26(14.2%) 15(8.2%)
Field of
audy urban 72 39.3 Helpful 6435.0%) | 6133.3% | 64(35.0%)
civil engineering 41 24 Very helpful | 100654.6% | 8647.0% | 99(54.1%
etc 9 4.9
public official 58 31.7
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Table 5. Importance of measurement factors according oA}l BA AiE Ed TAAE U HAAE 95t 7]
to the application of the 3D realistic model = Z A Tof A 7]Z0] Z A} H] 2219] AT
(Unit : number of people(%)) I ?T 14 71Ee] = ]‘o“ﬁ kil ]_3 Fel A
2 ABFoRA B & Yk T 24 A=) et
Not 3] 2] e 2 2 SR} o]EO
Division very . NOE " Ordinary |Important |, Ver:r " ﬂﬂE oo/g—y /\]' Ezﬂ Eﬂoﬂ tq't ZHZ:]' o(}:/l]— ‘r‘-’]
important| Do PO 5949 s 7k Qx| e SRl S uko MuoA 7]
3 0 14 67 99 = uphy 2 EX) 52 3lo]sF A o]ol o
Presence (1.6%) 0% 77% | 66.6% | (54.1% = 0 E]'- = | 7FsehE 91T &= 3
i T 5 o T 5 T e P oolE Se 39 Axwde] mARof 72zA
ability (1.6%) (0%) (7.1%) | 39.3%) | (51.9%) 2o &8 1AL Fold 2 Q19
ittt % | oo | ofve | atbe | oo
e | 09 | 460 | G50 | GRW | G336 BolulgA e Wt 27107 24
. 2 8 57 66 50 =714 o AZNEALGE B]23F 83 Al Eo
swsveic | (3o | o |oivo | o | aige | VAR EARLAGE v 42 daop
Work 2 1 17 66 97 }\-1 _?_O]H’I*‘ﬂ?(]—;(] %’%—ql- Cg%‘ﬂ]— 37(}—'%]_ /‘\E.]/\}-EHE]E %
efficiency | (1L1%) | ©5% | ©3% | G61%) | 53.0% 83} 2 9 ujolo] tjat ZrlolAS MEalT EAS
- 0 2 10 50 119 art 71 A 7o) JgFzAF © . =
Reliability | 2(1.1%) (1.1% (5.5%) @73% | (65.0% E]' -L]'Flg 129} 2 ] ]' o ]I‘]"_o
A
o

Table 6. Definition of measurement factor

Evaluation factor

Definition of evaluation factors

References

Presence

Feeling in the field while observing drawings and videos.

The sense of presence (presence) is considered to be ‘there’,
presence, it is defined in three ways: personal presence,
environmental presence.

A phenomenon in which media users accept the virtual world objects and events
directly provided by the media as real ones and show direct. psychological and
physical reactions to them

A subjective experience that feels as if you really exist

and in the sense of
social presence, and

Heeter, C. (1992)[6]
Barfield, W et al.[7]
Song, Misook[8]
Bae, Sujin et al.[9]

Spatial ability

A study on the concept of spatial composition and spatial ability by applying
augmented reality in architecture and mathematics

It means clear and intuitive structure of space, understanding of space, and natural
connection to space

Fonseca et al.[10]
Witmer et al.[11]

The degree to which one understands the concept of the content presented here
while experiencing the content.

Andujar et al.[12]

Conceptual That the concept of learning through augmented reality was understood in the Cai et al[13]
understanding engineering experiment Bae. Suiin ét al.[ol
The degree of understanding of physical phenomena and concepts and the meaning oY :
of experiments
Aesthetic The feeling of pursuing the essence of beauty . .
. . o . Korea University Korean
Aesthetic refers to the degree to which one feels beautiful about an object, and has .
. . . ) . Dictionary[14]
Aesthetic long been an important factor in the expression of works by artists

The degree to which the contents of the video feel lively, the contents design is
attractive, or the contents are harmoniously decorated

Cory, H. E.[15]
Bae, Sujin et al.[9]

Work efficiency

It is a concept that complexly refers to efficiency, effectiveness, concentration,
productivity, and the possibility of achieving goals, etc. perceived by individuals in
the process of performing and processing necessary tasks

Belief that work can be done effectively in the overall work environment, such as
improvement in work performance, the degree to which it helps work, and the
usefulness of obtaining information

Office activities performed continuously or repeatedly can be said to be the degree
to which goals can be achieved more effectively and efficiently

Jung Sung-bael16]
Chul-Hee Han([17]

Reliability

The construction and utilization of accurate, easy-to-understand and
quick-to-understand 3D spatial information is essential for improving the quality and
reliability of related services

Meaning the variance of the measured values (accuracy of drawing, resolution) when
repeated measurements are made for the same concept, and the belief in the
measured and expressed values

Joon-Kyu Park[18]
Park Seoyeong[19]
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