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Cloud-based Geospatial Information Services

- With the case study on
the Platform for Common Geospatial Information Services
(Tianditu)
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Surveying and Mapping Agencies in China
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Multi-scale Topographic Map in China

1am /S
/1:1m/ 77 map sheets

National invested
and maintained / 1:250k /816 map sheets

} /1:50k/ 24218 map sheets
/1:1Ok/ Cover 50%

Provincial invested territory
& maintained /1:5000/

MT cinal invested /112000/ Cover built-up area of
unicipal investe _ most cities
& maintained /1'1000/
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Problems Encountered in data sharing and integration

Adminis- Decision Disaster Engineer- | |Public Urgent requirements from
tration Making Reduction ing Services various field

Point-to-point data providing
= Inefficient

= Expensive (technology, time,
money by the end users to
handle the spatial data)

= Difficult to update

Isolated Information ‘Island’

= Managed by different
agencies, difficult to
integrate

1:1M. 1:250K. 1:50K 1:10K. 1:5K 1:2K, 1:1000. 1:500



Requirements from public
- : ,"‘ A C% ? ~ /: §/L

Most of the data
products are classified,
complicated, not ready-
for-use for public

« LBS
Mobile network
VGI / Crowdsourcing

&
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Solution to the problems/requirements

Adminis- Decision Disaster Engineer | |Public
tration Making Reduction | |-ing Services

e “One-stop” portal
e 7 X 24 Hours on-line Services

Platform for Common Geo-Spatial Services Service Integration

= Unique data standards

= Distribute & autonomous

= In time updating

mServices providing instead

data-providing

= Dominated based on common-
S — S S agreed rules

1:1M. 1:250K. 1:50K 1:10K. 1:5K 1:2K. 1:1000. 1:500 @
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B Integrate distributed spatial data resources

B Provide an unified spatial data framework for statistical &
social/economic information representation, analysis, ...

Public Governments,
A Professional Agencies

Value Added

i

Location Based Services

Social/Economic ' ' The Platform ' ' Statistical

Data Integration A Integration Information

Unified spatial data Infrastructure

Gov.

Industry Agency

Public National Provincial City

Thematic Spatial Data Surveying and Mapping Data
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TianDiTu(Map World)

(http://www.tianditu.com)
Started to build in April, 2010 ;

Beta version was released on Oct.21, 2010:;
Version 2011 was released on Jan.18, 2011
Version 2012 was released on March 2012

Version 2013 (with English version) was released on
March 2013

Intranet version ( in Chinese E-government network) was
released on May 2013 @3

NGCC



General Structure of the Platform
Website, URLSs, APIs

National

Node

S & M Agencies

Network

Government

Professional Agencies

Prov. Node I Prov. Node I Prof. Agencies
Enterprises =
Network
Public
Voluteers —
.. Munic. Node I Munic. Node
Data Sources Users

Government Network(Intranet): for e-government users
Public Network(Internet): for public users @
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Operation Pattern of the Platform

Service management system

e SOA Structure Distributed

< Data Center
S
Q%,ﬁ@.
Portal & 63 % National Node
website %
% Data
recoss I center 1
@ Interface Data Data
center 3
% Access Interface genter 2
User HTTP/JS

Acdess Interface

% K Prov. Node Prov. Node

Ps
I Rt P Access Interface | f!; | |

unicipal ‘ Municipal

Node Node
NGCC




Rules and regulations

A TAEMIAEEER AT FEZ R TIFRIEN ( ENIRE[2008]75 )
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Technical standards

Data Model, Product Specification, Interface, etc. ,
Including National Standards and Industrial Standards

B (CH/Z 9010-201 LB(E BN HIRS EAMIESIA SithZ U SUEIE) | i
B (CH/Z 9011-201 1SR A HIRSZFEBFHEEEIEAE) \ Aii
B (CH/Z 9018-2012 #IREE ML D EIRSITEIRERSTAE)
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Data composition
R

WCS CWMS WFS. WPS
Common
Framework
Data
Entity construction
Consistency
AT processing
processing
Source
data
DEM IMAGE In—Car Topographic data Other Data
Globe, 90 X 90M Globe, 250M Navigation data Globe: 1:1M 3D building
China, 15M. 2.5M . China: 1:250K
Urban, 0.6M Cue

Street scene

NGCC



Data published in the
National Node

B overseas
» 1:.1M vector data; OSM data
» 250 meter image (global) ; 30 meter image (neighbour
countries); 2.5-2,1 meter image (parts of)
B Domestic
» 1:250K and 1:10K vector data with placenames and POlIs(the
whole country), updated twice a year
> 2.1-2.5 meter satellite image (the whole country) , updated
once a year
» 0.5 meter satellite image or aerophotos (built-up area of about
490 cities) , updated irreqularly scheduled
» Public traffic data, streetscape in more than 100 cities
» Tourism, population, etc.
» 3D building models for 6 cities
> ... ég;

NGCC



Map browse- globe view
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30 meter image (Cambodia)
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2.1 meter image
(Australia)
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Vector data (W|th placename and POI)
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2.1-2.5 meter satellite image
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0.5 meter satellite/aero image
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3D view
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Streetscape
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3D Building Model
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Feature-based query
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Routing for car and b

@ ALRFIEHRA AR
Bz ERE

1

FimEEs

BESE  SEEE
28 H11LE
(M) demmmpg. .. Ozsessk

L MERFPRERE. TEIE R

2 SRR WECISRE EETARE 8
EIBERE, BEMFEAE, LEERE ZNX
., RUTERE, EBNIAIE, SRETsHRE B
s, BisdhRHTEL BlEER S a0,

BEA EE

us

ExMERBEEE25 XATREE ZFFAE

FHE

HIFEIAPT

ERRE FH

Englich

i i i 1 L FA R
W sEaE v L_E:Féﬁ e =kl (ma=-] ) B LLEY 3
BpxH B kBl [
[:t "m““m (|| Suem e ] W
- — B f=n | il
- mzm*tx*#u FE | o SLHBE
I | AR
LEstmm || mxmmEer
b -Mu&x#\ ’Q | 8
# g;gﬁlg \ | I ﬁunﬁuxiﬁiik | \ N e e
58 W Al .
5 LB \ # PN = — At ., 1 W; s
i —FEes | ) AR B gt
[\ = =L R ‘ | 4
LREEE, || . AgNEFE
\ == L s i ‘ |
i BHARE
LEE ——_gir-m*mf"ﬂ‘d‘w.?ﬁ wHEEE | =
| u kmas * BER =TT [ |
2 [+ mieas
2 15 8 IR = J— R 2 KAEE S
cwirm i . 1 i AL R | |
o Rt pa % ‘
SERARE ;| i SR
L B s it 78 il m,ﬂg
CERREE |l I e LS

ESE!%):E‘{:EH %fo@ EHHE ®EARE FH

FHHE

English

HHFEIAFT

B2 Q@ v M B T
e mrchr v i |
(A) dERRIE = %e &% =& | (BEEvE + %wm o RRERTH w iR
EEELT EELE S - L T S U
- 3 i . E 41 T‘Bm!L
wrixar (§ sEww, e # e
1 N\ § o | e ass
mlznfxx:x- [ o SR g
Lo i {7k : - guin—
3 Mn&x#ﬁtmm | RRALAR ; wiF=E— /
Al ress  sER LBS , B grmmeie \ ‘ CE| BERAAATE L | X & 2 @
5 ) mmﬂﬂiﬁ \ i ] SREEFE | ARcam xszrm.uﬁmnnmmﬁ \ d
o5 ~ M @ "erese | )W S EERR ;s - pitens |
) [ \ = B Ay i =" ‘ ! 1
/e seng  subsass || S | - ez ] ‘ |
(OF i ﬂt*ﬁggi TRBRRE \ |
s Wi |— : | lAEnt | AL
A BIFE kEREEAZE 2893 4 | ﬁﬁ”m’kjtkw_ - mEH % i ‘ |
) e 2 : e ®lels —oEaEMIE | E*
o o0l (H22E. 8RR, BEEE. 33 j_ S A i il e SuremER &, AR B
I AEE
coom) & #ES TE i cwaw i AEER > i | 2 ‘ |
" LS s ) -
M 3 SEATE 20 ] = 1 1 T L33
P f@#sﬁ&zm a20% "’Tw" 5 P [S— | &R
4 EE R £FEEN .
Al | SE LT | = © mE EE ;%-mq:?é!é
B Rl SuE Ras TE | | il £ 21 wiRT
= % M I v o g S
* MERBHCOSTE EAE w03k | [ / AN w ERTH= R
‘ 3 T CEERREE e e " e
8 RYosEEE ZEENE TE 2% b B —— AR BARBET ) a $;m‘ F
1 !
b UEEEESTEEEAERE ‘ TR
S REe 15 it e aemin it s EaREE W lETE £.r W




Integrate the population data
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Spatially represent the statistical yearbook information
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Integrate social/economic information
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Integrate tourist information
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Service URLs and APIs
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Softwares
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P ( browser

Registration, management,

User management Application Sys.

Sys. l
o= Protoral Interface/APIT

| ]

On—1line Service system

Registration
monitoring Catologue WMS

Services
Management Sys.

Authorising

WES WPS
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Framework Data
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Data Management | Update
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Data Processing
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Data Processing Systems

Cartography Tile Tile Format Quality
tools produce exchange transform control

Data management system

Geo—entity  Address/POI Image 3D VGI
processing processing processing modelling processing

&

NGCC



Clustered Image Processing System(CIPS)

B Automation

— Auto matching

— Auto scheduling

— Preprocessing support
B High productivity

— Multi-nodes distributed SROMATERS

— Collaborative data reading, processing and storage

— Enhanced workflow and productivity

Can finish the processing of the 2.5 M satellite
Image, 26000 Square Kilometermeter with 7
hours (products include DOM and DEM)
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Cloud-based On-line Service system

NginxBidh Mongos
- i
Nginx 1
X
/ — N
NginxhiHh Mongos
E%Hﬂ \ ‘ Data Server ‘ ‘ Data Server ‘ ‘ Data Server ‘
Nginx 2
P %/ ‘ Data Server ‘ ‘ Data Server ‘ ‘ Data Server ‘
M
Nginxhish Mongos %7 ‘ Data Server ‘ ‘ Data Server ‘ ‘ Data Server ‘
Nginx 3 E%EE ‘ Data Server ‘ ‘ Data Server ‘ ‘ Data Server ‘
\ ‘ Data Server ‘ ‘ Data Server ‘ ~~~~~~
\_ MongoDBTL J1 474 Vi
NginxBiHh Mongos %
- i
Nginx 4
On-line data storage
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Global Load Balancing



Web & Mobile Websites
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Provincial and Municipal Notes

« 30 provincial nodes and 107municipal nodes
have been established

e All nodes have been connected via OGC
protocals -
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Distributed Data Centers

® National: back-up each other; divert page view
«  Beijing, Tianjin, Kelamayi , Hunan

B Regional : upgrade the provincial software; merge
the provincial data into the national data; divert local
page view
« Gansu, Jiangsu, Heilongjiang, Jiangxi, Hubel
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e concurrent response for tile map browse service
exceeds 15000 times/sec

e Concurrent response for POI search service exceeds
2000 times/sec and response time less than 0.6 seconds

« Support page view 4 million/day;

o System reliability improved, maintenance workload
reduced, the hardware cost is reduced by 40%
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Before national-provincial data merging After merging
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Tianditu has drawn great attentions

 More than 0.7 billion visits from 216 countries/regions since

Oct.21, 2010;

1 Hong Kong, China ,
1.63%

7 Netherlands , O.

6 Spain, 0.52%

2 United States ,

: 1.60%
5 Vietnam , 0.56% °

4 Canada ,

0,579 3 Taiwan, China,
. 0

0.82%
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Thousands of applications have been
established based on TIANDITU

—or Goverments

~or key projects

~or Professional departments
-0r emergency response

~or public services

NGCC



For Key National Projects
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For Professional Department
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For Professional Department
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For public service
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Emergency response
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A Whole System for GeoSpatial Data handling, mapping,
maintenance and service

Data processing

Barane

Service Application

Technical Supporting, Training, technical cooperation, joint-venture , etc




...a long way to go

Requirements--- Improve the performance of the services
— high performance for map browse, query and processing;

— various easy-to-use functions;

— Interfaces for multi-browser, devices, network;

Research /technique issues
— Cloud

— advanced visualization, virtual reality and multimedia methods
— open standards of service, system architectures, geospatial information
— legal issues, information security

Any kind of cooperation welcomed!
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ngce National Geomatics Center of China

Thank You.




