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Abstract

The V-world, korean type spatial information open platform, provides various services to easily utilize 2D, 3D map
and administrative information of the country. Among them, V-world 3D map service, modeled in individual
building unit, require requests for each building model file and the draw calls for drawing models on the screen by
the request. This causes a large number of model requests and draw calls to occur that increase the latency
occurring during the transmission and conversion process between the central processing unit(CPU) and the graphic
processing unit(GPU), which lead to the performance degradation of the 3D map service. In this paper, we propose
a performance improvement plan to reduce the performance degradation of 3D map service caused by multiple
model requests and draw calls. Therefore, we tried to reduce the number of requests and draw calls for the model
file by applying a 3D tile model that combined multiple building models to single tile. In addition, we applied the
quadtree algorithm to reduce the time required to load the model file by shortening the retrieval time of the model.
This is expected to contribute to improving the performance of 3D map service of V-world.
Keywords : V-world, Spatial Information Open Platform, 3D Tile, Quadtree
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Figure 1. Sequence of quadtree algorithm to search
region of object
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Figure 2. Relation between quadtree and model files
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Table 1. Specification of test-bed
Server PC Client PC
CPU Intel i7-3770K Intel i7-4712MQ
3.50GHz, 3.90GHz 2.30GHz, 2.30GHz
Memory 16 GB 8 GB
Graphic ~ NVIDIA GeForce NVIDIA GeForce
card GTX 660 820M

Table 2. Network environment of test-bed

latency Download Upload

Network

. 30MB/s
environment

2ms 15MB/s
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Figure 3. 3D model of the 892 buildings of seoul
visualized in a web browser

Table 3. Difference according to model type

Building level Batched 3D
model model
Number of model 892 36
Total data size 33.16 Mb 33.97 Mb
Average data size 40 0y, 966.16 Kb

per model

2 74 =Holol7] wiel, vkt nAgY dE mdo]
LHE AY T skl AeAl el fAE 4
Ao A el 892715 S8k ol shde] |l
C1Ret ¢ Fig. 39} o] shdof yehdth

Table 32 3 WA o] AR Bdl {3 uhe
Zpol(medl = A dlofg A7) T2jal K o 4t
glolgl A7DE vlagt Foltk

°ol& 53 B3IDMZ 22 ¢ wd +7F 443
AR Bl o] whE A FﬂolEi‘*i =7 o
22 ke AE & 3ok ool e e
& 223} B3DM 9| 2to]= B3DM 9 E%‘Oﬂ Sl
s|Ej e} weR Hlolg o]ejo] A2 mdout HloE 7}
Z7hEs Aol ofU7] wigolth. SAw 217e) wu
fgel uet g wEe) 7] 27 Holr}
A 2 5w B 8927)e] Aol tig 212
o] malo]7] Wio| 1 79| Hato] 38.06kb= ¥
TF B3DM Y 7 Z4249] mdo] of 25719] Hae &
Fstal Q7] wiZell T F7]9] Hato] 966.16kb= 4f
fHoz It

Fig. 4= & AJul2so] A6 dlofe] B 8% S0
QAo w2 AF 2] 2y A7he Hlwe Tz
100 9] HkE Al&S Ea)] =AUt fdE A& ==
wels| 45 A BEE BE Agslor Sz A
Aol ke mE AE mdo] tigk 24o] TasA|
gk 2 AtollA AQkRE ®RQl B3IDMe A8 A5
o= BE B mdsn 2dso] v gojg |
7W7h EeE o] 37RS] 8] BRsi = A=



HolYdt 3D A& AH|A A FF

25,000
21,885

20,000

15,000

3,788
10,000

5,000
292
] I

37

Number of request
(unit: count)

Average loading time
for the total request {unit: ms)

o Building level model Batched 3D model

Figure 4. Graph of the performance elements(number
of request and average loading time of the
total request) according to difference
between building level model and batched
3D model
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Figure 6. Cyclic path for fps measurement
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