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Table 4 Design of tile mashup scheme under the same data sources and different spatial references
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Table 5 Design of tile mashup scheme under the different data sources and same spatial references
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Fig. 8 Diagram of map tiles mashup transition under the different data sources and same spatial reference (no deformation)
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Table 6 Design of tile mashup scheme under the different data sources and different spatial references
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Fig. 9 Diagram of map tiles mashup transition under the different data sources and different space references(with deformation)
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Table 7 Design of tile mashup scheme under the same data

sources and different spatial references

= Z% TH
i Bl IR TilingSch ,
Ay i ilingScheme AT
WGS84 % I HﬂGeographicTilingScheme[ﬁ] To(E
Web&-RFE WebMercatorTillngSchemeJ#:  10(a)(c))
Websa <& FHp i WebMercatorTili-ngSchemeli] T(E
2WGS84 ) GeographicTilingSchemetJJ#t 10(b)(d))

HIET ORI LA MY, AR [ itk IS ) 25 0] 2 2%
T, SRJTIRSE B shaS VI T5 58 nl sk i A5 D) 4
TrE MR R R ASTE IR, REAS S B 4y i) Kdie 1o
AR o

K10 AR RS DA [R) 23 18] 2 7% 1 &1 L R TR F5 S DT
N TEAEIR)
Fig. 10 Diagram of map tiles mashup transition under the
same data sources and different space references (no

deformation)

332 ARHEEARZESE

B X AN R 25 (8] 228 AN Rl Bl I e, AR S
R FWGS 8411 Web s 6725 8] 2 7% 1+ J 1) K Hh &
BN IR . WebBRILMWGS84%5 1] S %
o P A K R b BU R TR PR O R T AL
RIUE(E 1), B R nEs R .



TEARTHT 2. CesiumMEZLZ2 IR FL 3l [&] FU R Bl A5 7 S i 703

P11 AR AR 25 0275 T 1S P R IR $E s D)
INEECEAIR)
Fig. 11 Diagram of map tiles mashup transition under the
differernt data sources and different space references (no

deformation)

x8 ARHFEEARZEESE THRFREARET
Table 8 Design of tile mashup scheme under the different data

sources and different spatial references
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Multi-source digital map tile data mashup scheme design based on Cesium

FAN Junfu"’, HU Taoying', HE Huixin', QIN Liu', LI Guihua'

1. School of Civil and Architectural Engineering, Shandong University of Technology, Zibo 255049, China;
2. State Key Laboratory of Resources and Environmental Information System, Institute of Geographic and Nature Resources
Research, Chinese Academy of Sciences, Beijing 100101, China

Abstract: Developments and customizations based on open source software have lower costs and higher flexibilities than the large-scale,
high-cost, and high-complexity routine maintenance of commercial geographic information system (GIS) platforms that is limited by the
function of the system. An increasing number of GIS applications are migrating from commercial platforms to open source GIS platform
frameworks. The open source GIS platform facilitates the application of GIS and promotes the rapid development of spatial data manage-
ment and processing technologies. However, developers may still face the challenge of scenarios of integration or mashup applications of tile
datasets from multiple digital map sources in many GIS projects. Therefore, the data source of the base map based on the open source GIS
platform must be increased to extend the space and time coverage of the base map in the study area.

Cesium is an open source 3D map engine developed based on the Web Graphics Library with various characteristics, such as cross-plat-
form, cross-browser, 2D/3D integration, and dynamic geospatial data visualization. This library offers a flexible and efficiency base map
customization environment for WebGIS applications with low costs. Cesium provides access and loading support for two mainstream spa-
tial references: WGS84 and Web Mercator coordinate systems. On the basis of these considerations, we comprehensively examined the tile
data organization mechanisms and spatial reference differences of the Cesium platform and various tile data sources, such as Google maps,
Tianditu, and Bing maps. Two types of tile data loading schemes, namely, static and dynamic loading, were designed for the mashup of
multi-source tiles with different spatial references. (1) Experiment involving the single data source tile loading scheme illustrated that single
data source tiles could be loaded successfully by the two image services, and the createTileMapServicelmageryProvider image service was
suitable as a choice of single data source tile loading scheme. (2) The static and dynamic schemes showed favorable visualization effects
when tiles from different data sources with the same spatial coordinate system were loaded. (3) The static tile mashup loading scheme could
lead to tile image deformation when multi-source tile data with different spatial references were loaded. (4) The dynamic mashup scheme
could overcome the deformation problem and shown better visualization effects than the static one when multi-source tile data with different
spatial references were loaded.

The proposed method that is based on Cesium and involves different spatial references and multi-source tile data in offline maps, data
fusion, and integration applications can be used to extend the base map data source of GIS and remote sensing projects and has evident po-
tential practical application values.

Key words: remote sensing, Cesium, digital map, spatial data organization, tilling mashup, localized deployment
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limmmmmmwummmmhmmwmﬁxm 1} hyperspeciral
satellite on August 16, 2018 The features of sandy land, vegetation and road are cleatOHS-2C (Guiyang-1) hyperspectral satelile belongs
1o “Thuhai-1° satellite constellation, which is 8 commercial remote sensing micro-nano satelite constellation launched and operated by
Zhuhai Obit Asrospace Technology Co., Lid. The Planned conslellstion consivis of 34 different kinds of satellites. Al present, theee video
satellites and four hyperipectial satelites have been launched, and five sateliles are schaduled 1o be launched in Auguit 2019.Each OHS
hyperipectral satellite is equipped with a hyperspeciral camera with spatial resolution mose than 10 m and width mose than 150 km. The
maximum imaging range of & dngle OHS hyperspectral satelite is 150 kmx 2500 km (ie. 375,000 square kilometers). Four sateliites can
achieve global coverage swcanning once in about five days, and multiple visits can be made daily for specific areat. OHS hyperspectesl
salellite has & spectral resolution of 2.5 nm (400—1000 nm). It can tesl the subtle differences of spectral information, which can greatly
improve the ability of information acquisition in the research area. It has greal significance for quantitative analyss of remote sensing
information and more refined recognition of land features. It can be widely uied in agriculture, lorestry, water conservancy, emfronmental
protection and other fidds.
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