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[Abstract]

3D content can produce high-quality content through the development and convergence of various technologies, and production
time has been greatly reduced. However, in order to produce high-quality content, it takes a lot of time to create it through
modeling, rendering, and animation processes that give it a sense of reality. In addition, in a web environment, a transmission delay
may occur when a large amount of 3D data is transmitted. Therefore, this study proposed a method to improve loading speed by
processing water, land, and altitude data, which are the main components of the 3D map, to improve web 3D GIS rendering

performance. In addition, performance was analyzed using a Web Worker after measuring FPS for each number of 3D objects.
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Table 1. The Six Planes forming the Frustum

Name Definition(Location)

Plane perpendicular to the camera and

Near Plane : -
representing the nearest viewing range

Plane perpendicular to the camera and

Far Plane representing the farthest viewing range

Left Plane Rlane representing the camera's left field of
view

Right Plane Plaqe representing the camera's right field
of view

Top Plane Plane representing the camera's top field of

view

Plane representing the camera's bottom

Bottom Plane field of view
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Event model for web workers

Main Script Worker

Listening for
Message Event

Listening for
Message Event

Processing
Message

Processing
Message
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To worker
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To worker
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Fig. 1. Web Worker Mechanism

18 2. Blender OSM
Fig. 2. Blender OSM
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3-1 GeoTIFF
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Fig. 3. GeoTIFF Creation Flowchart
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3-2 Blender GIS Modeing
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H 2. GeoTIFF £ &4 A1}
Table 2. GeoTIFF Velocity Measurement Results

Loading

Count Min FPS Max FPS MS Time
(ms)

10 40 63 17 2441
20 45 63 17 2427
30 46 63 17 2486
40 44 62 17 2456
50 44 63 17 2627

# 3. gITF/Glb £ 58 Z1t
Table 3. gITF/GIb Velocity Measurement Results

Loading

Count Min FPS Max FPS MS Time
(ms)

10 51 60 17 2451
20 41 50 17 2672
30 27 48 33 2446
40 23 49 35 3021
50 19 47 50 3439
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X 4, Javascript Web Worker + GeoTIFF £ 58 Zu}
Table 4. Javascript Web Worker + GeoTIFF Velocity
Measurement Results

) Max Lo?dmg

Count Min FPS FPS MS MB Time
(ms)

10 50 61 17 72 1645
20 48 61 17 71 1894
30 44 61 17 70 2224
40 47 62 17 71 2531
50 47 62 17 70 2528
60 47 60 17 70 2519
70 48 63 17 71 2544
80 46 61 17 71 2224
90 47 62 17 72 2560
100 47 62 17 71 2597

E 5. Javascript Non Web Worker + GeoTIFF &£& &4 Z3}
Table 5. Javascript Non Web Worker + GeoTIFF Velocity
Measurement Results

) Max LO‘?d‘”Q

Count Min FPS FPS MS MB Time
(ms)

10 40 63 17 68 2441
20 45 63 17 77 2427
30 46 63 17 73 2486
40 44 62 17 77 2456
50 44 63 17 75 2627
60 40 63 17 76 2644
70 45 63 17 78 2690
80 45 62 17 73 2551
90 46 63 17 78 2590
100 45 63 17 76 2481

Web WorkerE A3 WCS(Web Coverage Service)
2} WMS(Web Map Service) H|oJE]E Wole = IAS Al
2+ Thread® AHE-SIITE 715 JSOlA &= Hhol 2 Hlo|H &
Arbel ol FEI . 4AS fF Febe Al o= Aggs
74$- Web WorkerE AHg-3h= Wjo] 25 ¢ eHgzel A
B9} Min FPS7F 352 A& & = 9l

V.2 B

¢ 3D GIS?| IH¥ e &= #lair= 3D GIS dlol

EE 3D ALEE 75 78 8491 &, EX|, 1% dolH

http://www.dcs.or.kr



CIXH 28 ==f3|

==

Z 7o 7Y £u5 AT 5 vk v =
Fo A= 34} vt A 7‘<} 1E Holi 3D GIS "HolHE
9 BERSAA Aol 948 ol TF/Glb IS AE-3]
GeoTIFF= A2t 2] ©lolEl¢}l Blender GIS® 2%
A2l dlolHE ARl 4 wAske 1 A3 4 3D

\—o
o=
E;H - o)1x ;qo_]:]‘_}

i:M H

Gls= 54 &= dF Agch gITF/GIbE 244
€ o] ”'”‘01 For, g A9S xdalof g
GeoTIFF7} A5o] & AL < = 9} I3 Web
Worker& /\}ﬁo}\:ﬂ AFE1A] 2O Ao 22 U] oA
I = Ay e] fvks 2 o 5 Sl
5 FgE o 3D Felx YIS et 5] ol B
& o] 3D Hlole] A2lE $13 LmelFE A7t Best Holo.

o w=Ee ARAYFAL AeldTele] "¢9A B
7

HaEd

[1] Jeongyeol Baek, Research Trend in 3D Contents
Technology, [ITP, no0.1962, Weeklytrend, ITFIND,
2020.09.

[2] Kangwon Lee, Geo-Spatial Information System-GSIS,
Goomibook, 2016.
[3] The Evolution of 3 Dimensional Technolgy [Internet].
Available: https://blog.naver.com/mltm nsdi/90044029608
[4] Hyungseok Lee, “Analysis of Digital Terrain Model Display
by Comparison of GIS Shaded Relief and Rendering”,
Journal of the KAGIS, vol.9, no.1, pp.127-136, 2006.
[5] Seokchan Kang, Rendering speed improvement of 3D
data based HTMLS5/WebGL  using
tile-rendering, Master Degree, University of Seoul, Seoul,
Feb. 2017.
[6] [Javascript] serviceWorker, PushManager, Web Worker
[Internet]. Available: https://codens.info/1808
[7] Emscripten [Internet].

geospatial on

Available: https://ko.wikipedia.org/wiki/Emscripten

http://dx.doi.org/10.9728/dcs.2022.23.10.2085

2090

=2X|(J. DCS) Vol. 23, No. 10, pp. 2085-2090, Oct. 2022

=g (Dongyeop-Yeop Lee)

20099 @ = EF et O gkl
(F A7 A A A A 2 |])
2001 ~20054d: o g,
AL o)
TG,
grFi st Al AL
2005 ~d Al gk EFA)
AEdT4d
AdtAdd T4
20229 ~d AL Sb s
A7) kAR5 ZHAL
D 2amtEQRA . At E AW #E], Robotics,

Arc-Flash, AloT, Big-data, *| 2] % B A <&El

(GIS), AR/VR, U-&2=A o],

AL A F A,

2004 -

2014

2014

2016\ ~

2019

R 2,

IoT, AderH g4l

)

Aol &, A

20044 =&
2004 ~

20144 ~

ELE

A

LA, U

4
= —
ICT 5% 7= %

YA g2z,

A 5

Z4 (Ju-Kyoung Lee)

iska (shap)

@AY A}
Ag AT

FL

Hto| 2 (Mir Park)
DY e (8
20161 ~&

_1dv
—|—4
-

% A H(Jae Myeong Choi)

CEAdistw ojskl 1T sk
(F8hupap)

~3 A

B

~20214 :

S A,

il

3 A

AR
#el, 9Ag 2w

r~ r
Olﬂ



	Blender 기반 3D GIS 모델링 및 성능 분석
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. 제안하는 렌더링 방법
	Ⅳ. 3D GIS 모델 성능 분석
	Ⅴ. 결론
	참고문헌


