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Improving Compatibility Method of New Vworld 3D
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ABSTRACT

The V—world, Spatial information open platform map service, provides various national
spatial data. Recently, with the development of IT technology, demand for 3D geospatial
data that can be merged with new industries such as Internet of Things(IoT) and
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autonomous vehicles is increasing. Because 3D geospatial data is large and complex, many

computer resources are used to provide map services. Most of the 3D map services, such
as Vworld, are constructed binary data in consideration of performance. However, this
type of data is incompatible because it is difficult to use in other services if there is no
precise understanding of the specification. In this paper, we propose a data serialization
method to improve the compatibility of new Vworld 3D format which is constructed in
binary form. The performance of binary data and serialized binary data is tested and
compared. As a result, it is expected that the data using the serialization technique will be
similar to the binary data and contribute to improve compatibility.

KEYWORDS : Spatial Information Oben Platform, VWworld, 3D Building Data, Format Data
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TABLE 1. The main information of the new Vworld 3D index format

Name Type Byte Remarks

Signature uos 1%4 8A 54 9D 00

Version uos 1 Version information is incremented by 1 from 1.
Level uos 1

Tile_X u32 4

Tile_Y us2 4

ObjType uos 1

ObjectCount u32 4

modelSummary  modelSummary  Sizeof (modelSummary) *

ObjectCount

modelSummary Structure Reference
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TABLE 2. Details of the new Vworld 3D index format model
Name Type Byte Remarks
Type Uos 1 Structure type
Version Uos 1 Structure version
Building_id_length Uos 1 The length of Name does not exceed 255.
Building_id 108 1* Building_id_length
Latitude F64 8
Longitude F64 8
Elevation F32 4
Bounding_box F30 46 It is treated as a float becguse it I.S. information
that does not require precision.
Texture_level_count Uos 1
ModelFileName_length uos 1 The length of the Name does not exceed 255
ModelFileName 108 1+ ModelFileName_length
B A& oA et A Qe ey W 32k dlolg xHo] FPYH QIEZHFORE
Ag} e Aue 2 ST Aok Bk ok A 7 A4S Fasy] sl BAA 3
gf, TE T AdoPE®E dHolHE AREsH] flgh glef doly AR Heds /idsk] flgk 7}

FEZ Al Aslol sh= Bugol ek 29l A|glo] B,
nfolUe] @Aow HAF At Heldsel

Server : i Client

H |
|

——  Reguest index files to tile numbers
according to the tile rule

i)

Response for the index file |
)

3 Extracting object file
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i Response for abject files
]

[ b ‘_®_ Request for object file
o

@ Analysis of object file

@ Visualization of 3D data

i
E Request for texture file

E Response for texture files -—@——-b i
L !

! @ Applying High-Resolution i
i Image to 3D data i

|
|
i
1
i
1
i
i
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FIGURE 1. Service flowchart of Vworld 3D building data
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TABLE 3. Components of index file
Format Strength Weakness
DAT - It is fast, for it is binary format. - Clients need to know the format definition
- Small size because it does not contain separate correctly.
Spl field information. - Encoding specifications and processing are
-No compilation required. required to maintain interoperability.
- It is fast, for it is binary format. - Storage of attribute type information increases file
SPI—pbuf -No compatibility problems. capagcity.
- Clients can use the format definition without - Requires separate compilation and deployment
knowing it tasks.
- It is fast, for it is binary format.
- No compatibility problems.
SPl—avro - Clients can use the format definition without - Increase file capacity due to separate field

knowing it.

information storage.

- It can be used without compiling and distributing

separately.

TABLE 4. Basic information of protocol buffer and avro

ltem Protocol buffer Avro
Declaration Proto2, Proto3 JSON
Supported languages C++, Java, Python, and JavaScript Java, C, C++, C#, Python, Ruby
Code compile Necessary Selectable
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FIGURE 2. Declaration of protocol buffer
method
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95 Fx).

TABLE 5. Test Equipment Specification

FIGURE 3. Declaration of avro method
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= 2835 dolEE AR

2. ZUE MH|A 5 HAE
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Hardware Software
CPU: Intel 15 6600
Server Memory: 8GB windows 10
HDD: 2TB

CPU: Intel i7 7700

Client Memory: 16GB
HDD: 1TB

windows 10, chrome
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LAN ( Local Area Network )

— Server -

Test Server

Semcefle Dl Test Module
—
vworld protocol Browser
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FIGURE 4. Configuration of system environment

Current Request URL

http://IP_Adress:Port/requestLayerNode? APIKey=KeyValue&
Layer=yeouido_building&Level=LevelValue&IDY=Value&IDX=Value&

+

Add Parameter

PROTO = {dat, spi, pbuf, avro}

FIGURE 5. Rules of the service request API
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TABLE 6. Result of 3 test data
Request time (ms) Parsing time (ms)
DAT SPI SPI—pbuf SPI—avro DAT SPI SPI—pbuf SPI—-avro
File size 352byte 271byte 306byte 263byte 352byte 271byte 306byte 263byte
1 3.500 3.100 3.400 3.200 0.100 0.062 0.113 0.077
2 3.400 3.100 3.400 7.200 0.037 0.037 0.049 0.035
3 5.900 3.200 3.300 3.000 0.036 0.035 0.045 0.033
4 3.200 3.400 3.200 3.700 0.060 0.037 0.046 0.036
5 3.600 3.400 3.600 3.600 0.037 0.036 0.045 0.037
6 7.000 3.200 3.000 3.400 0.039 0.045 0.045 0.034
7 3.200 2.900 3.600 3.100 0.045 0.036 0.045 0.041
8 7.300 4.400 3.200 3.300 0.037 0.043 0.045 0.038
9 7.500 6.900 7.600 3.000 0.036 0.035 0.047 0.036
10 3.300 3.000 3.800 7.200 0.038 0.041 0.047 0.035
11 3.200 2.800 3.800 4.000 0.038 0.039 0.045 0.035
12 6.600 3.200 4.100 4.000 0.038 0.042 0.046 0.042
13 7.400 3.200 3.300 3.500 0.043 0.059 0.046 0.032
14 3.300 3.500 2.500 7.200 0.040 0.039 0.045 0.043
15 7.900 3.200 7.300 3.600 0.037 0.038 0.046 0.035
16 3.200 3.400 3.400 3.100 0.038 0.037 0.044 0.032
17 4.100 3.000 4.500 3.400 0.039 0.038 0.045 0.033
18 3.300 7.600 5.400 3.400 0.037 0.041 0.045 0.033
19 3.700 7.800 3.400 2.900 0.042 0.035 0.044 0.041
20 3.200 7.000 7.800 3.100 0.039 0.035 0.046 0.032
Sum. 93.800 81.300 83.600 78.900 0.856 0.810 0.979 0.760
Avg. 4.690 4.065 4.180 3.945 0.043 0.041 0.049 0.038
TABLE 7. Results of test summary
Request time Parsing time
DAT SPI SPI—pbuf SPl-avro DAT SPI SPI—pbuf SPI-avro
F‘('Sytsefe 101985 78204 88725 76212 101985 78204 88725 76212
S(L;:;) 20185.500  21204.900  21362.500  21928.700 263.316 245.046 299.609 230.022
A(:ri) 1009.275 1060.245 1068.125 1096.435 13.166 12.252 14.980 11.501
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