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1 Smart city and its application

— A smart city is built upon the infrastructure of the
digital City. It integrates the real world and the digital
world with the internet of things, and perceives the
states of everyone and everything in the real world.
Then the sensed data is transferred to the cloud
computing center for computation and understanding,
providing intelligent service for economic development,
city management and publics.

— The smart city is a key component of the smart earth.

Smart city=digital city+internet of things +cloud computing

Cyber physic space Cyber space

Do everything on web  See everything on web



The development of the smart city

The "i

superhlghway starts comfortable community” technologles suchas IBM proposed a new

the information era marks the construction of internet of things and concept: “smart city”,

of the cities the digital city and digital cloud computing marking the digital
earth integrates the digital city into a new stage.

city system.

"The smart city is based on the information infrastructure and the digital city,)
It pays more attention on the integration of the digital city with the real city
through ubiquitous sensor networks, puts more emphasis on the intelligent

control and the automatic feedback. It is a more advanced stage of the
digital city, and a high-degree integration of the industrialization
and information technolo




The motivation and goal of the smart city
in China
Urbanization Low-carbon

Industrialization Green

Informationizing Sustainability



Digital city infrastructure

Public application of
ITS, tourism and heritage
management

‘ ‘mo application

DATA distribution Service sharing Secondary development interface

Meta data
Catalog management

Government application of

land, planning, urban management

Data center Registration Center Public platform

Geo-information public platform
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Internet of things

Realize the interoperability between human and
human, human and machine, machine and machine.
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The ubiquitous internet of things

Buildings Retail ' Transportation Government / Security

 Office * Process
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¢ Airports : Pt.'lplpaper
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e Stadiums . Batch

¢ Data Centers

* Multi-family

Devices: HVAC, Vertical Transport, Fire & * Semicon * Facility mgmt. * Process equip.
Safety, Lighting, Security & Access, etc. » Complex * SCADA - Semi tools « Infrastructure * Product
st s * Instrument/ - Wafer hand diagnosis
* Simple / sensor - Test systems

standard *CDS * Electronics
machines
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*Environmental » Gaming Communi- * Placement & board machines * Shopping

e Simple / centers

¢ In-store
* Remote
* Display e
quipment

* Information cation Devices: Pumps, Valves, Vats, Conveyors, Pipelines,

* Lighting * Multi-purpose ¥ yiotors, Drives, Switches, Machines, etc. standard
* Security machines

_ -— Devices: POS terminals, Tags, Cash
Rs, DVRs, Dishwashers, Washer/Dryers, registers, Payment terminals, Signs, etc.
ghts, Computers, etc.
* Docs * Water
¢ Building

* Voting personnel

. L * Polling - Police, personnel environ. * Weapons * People
¢ Generation . Dl_s_trlbutlon « Other SFire - Water * General « Supplies » Radar/Satellite
° o (Utlllt_y) . -Regulatory -Wastewater GG * Other * Environment
Transmission * Residential - Other
¢ Industrial

) ) ) - - Devices: Weapons, Vehicles, Soldiers,
Devices: Central plants, Distributed Devices: Voting booths information cards, Scanners, Public Unmanned drones, etc.

infrastructure, etc.
resources

9 trillion wireless devices serving 7 billion people by 2020 ( Predicted by the
international authoritative organizations )



The ubiquitous web infrastructure

Core: >
Fiber Optic Cable
Transmission : >
Metropolitan area network
Access: )
Local area network
User: fixed, nomadic, >

mobile applications




Applications of the smart city

City functions Smart city functions
Human settlement Smart security \ eco protection\

energy \ urban managers\
smart urban planning \
community \ home ...

Economic development Smart manufacturing \
industrial internet \ logistics ...

Social interaction Smart transportation \
shopping \ community
integrated management ...

Cultural enjoyment Smart outdoor streaming media
\ education \ travel ...



=2 Big data in smart city

During the construction and application of the

smart city, the ubiquitous sensor networks may
collect and generate TB, PB or even EB level

amount of data in real time, bringing our world to
the era of “big data”.



The construction of thesmart city is moving into

the era of big data

The era of big data is coming
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In Feb, 2011, Science noted
the arrival of big data era
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Obama announced that the U.S.
government officially launched

: : the "big data research and
Eric, from American

Academy of Engineering, said: | development program®. He

“We are in an exciting era regarded big data as the oil of
that we can use big data to the world is future world.
make prediction and The significance of this
modeling, visualization and .

discovery of new laws” program is comparable to the

last century’s "information
superhighway plan"



Geospatial Information Resource Network
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ZY-3 Products - Palm Island,Dubai
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GeoEye, resolution 0.4 m



3D city modeling with 4+1 tilt cameras
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Ground / underground 3D integration (Wuhan)
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Massive spatial data scheduling and management (100TB)
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I show China: Live Maps in 300 cities (300TB)



Fusion of panoramic images and LiDAR
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Integration of GIS and videos



China has built the world's largest video
surveillance network

In 2005, the State Council started

the construction of the “Safe City” Five levels of monitoring networks: Street,

district, municipal, prov1nc1al natlonal

THR (XTHA ,ﬁwﬂ%ﬁ“mx’f e e T A
ARG E;%E mﬁﬂg&%% Built in 660 -
L3R [2010] 208 Cities 5
E8. EiRR. BEEGLRT. B, FREFRRRDLER: . > g Y x‘.- -
g~ N\ X 2 |
SN PP
AT i R
The world's first o = t;.f S
large-scale urban e The number of B %wd Invest more
construction lenses are over ~ than 320 billion
monitoring network 20 million yuan

National multi-level network monitoring
project will be built up this year




The challenges of big data — cannot afford to save

IMS Research forecasted in 2011 : The storage volume for the new

monitoring equipment in 2012 will reach to 3300 PB.

A Case Study of Tianjin : the future storage cost:

The HD camer
generates 3.6GBlof
data per hour

In 2015,
Tianjin will
install 600,000
cameras

The video

storage Volumej
is for 3 mo

In 2015, the data
volume of the
monitoring data in
Tian jin will be:

4665.6PB

The 4TB storage server
is over 50000 yuan

Equals to the
GDP of Tibet in

The Storage device
costs 58.32 billion

yuan

The rapidly growing storage volume and investment is an important factor that restricts
the development of city surveillance system




The situation iIs even more severe in the era
of big data

The rapid growth of data has led to a large amount of false alarms
that the manual handling cannot follow up

1 Searching result
Search AEEER sar
pictures | — @ picture

The rapid growth of data has exposed the shortages of the traditional
warning techniques

The U.S murderer Iris Abrazan
stabbed more than 20 people (5
were dead) in three states.




The big data in the application of
the smart city
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The application of the smart city
Smart security ( 365 days x 24 hours )

Cell phone
user

P2 7" LR
Building sites



The application of the smart city

Smart provision for the aged people ( 200-250 million people in China )

Old people Family System Value-added
service service sevice service
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Features of big data

Volume: TB, PB, EB level of data waiting to be processed.

Velocity : The data stream waiting to be response should be

processed in seconds or even milliseconds is continuously
generated.

Variety: Data sources and types are various. Text, pictures,
videos and other structured and unstructured data are exist;

Veracity: Because of the noise, loss, inconsistency and
ambiguity, the uncertainty should be taken into consideration.

Value: Big data contains great values. It offers an
unprecedented possibility to quantify and understand the
world. The ultimate goal of big data is to find the great values
within them.




3 Cloud computing and data mining

= 3.1 Cloud computing

* 3.2 Data mining



Jim Gray: the 4™ Paradigm

Science Paradigms

Thousand years ago:

science was empirical
describing natural phenomena

Last few hundred years:

theoretical branch
using models, generalizations

Last few decades:

a computational branch
simulating complex phenomena

Today: data exploration (eScience)
unify theory, experiment, and simulation

Data captured by instruments
or generated by simulator

Processed by software
Information/knowledge stored in computer

Scientist analyzes database /files
using data management and statistics




3.1 Cloud computing

Cloud computing, of which the computing
resources (including computing power,
storage capacity, the interoperability) is
dynamic, scalable, virtualized and provided
as a service, allows the public to participate in
and supports information services.

Socialization, intensification and specialization




Information service based on cloud computing

Changes of Internet resource configuration

Server clusters and virtualization

Service management

Mail server 1
E L J ﬂ
Searchilfg server  video server

The amount of server is
ipegeased dramatically

Browser/Server More jobs are undertaken by servers

Professional
service causes the
server to diverse

The emergence of servers

Clent/Server



The inner ecosystem of cloud computing center
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Remote sensing cloud

Remote sensing data, processors and
analysis methods are at the remote
cloud computing platforms. Users can
get the final result after they choose the
data and processors, requiring no local
computing environments any more.




An example of remote sensing cloud service
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Positioning cloud

The GNSS signals that the mobile phones receive, as
well as the other positioning information, can be
transferred to the cloud computing center. These
information is computed in real-time to achieve the
goal of indoor / outdoor continuous positional and
navigation.

Geographical conditions monitors, disaster reporters, forest
investigators, geological survey team, land investigators,

urban management statf, traffic police and other civil servants
and vehicle networking users.




Positioning cloud

= Satellite positioning

= Wireless signal positioning
= Sensor positioning

» Integrating positioning

3l€vision signals




Navigation from outdoor into indoor



Positioning cloud

e Public service platform of Beidou
positioning cloud
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Chinese Beidou system begins to run and
provides services

é“ Wide Area Differential &

e bl 4
hE AR . : ground-based enhancement
FHRRINE Mg LI . s

% In Dec 27,2012, Chinese
Beidou system begins to run
and provides services for China
and the surrounding countries.

% The State Council Information
Office held a conference for
Beidou system, officially
announced the space control
signal interface file.

Service covering area




The demo validation of Beidou ground-based
enhancement system in Hubel

Overall objective :

To provide high-precision navigation and positioning
service capabilities in Hube1 Province by the ground-
based enhancement system.

Detailed objectives :

Establish 6 frame network reference stations that

uniformly distribute in Hube1, with an average side
length of 220km.

Establish 24 regional reference stations, with an average
side length of 60km, to provide the regional tri-band
centimeter-level precision positioning service.

Establish a precise positioning service system in Hubei,
to provide services for surveying/mapping, meteorology
and transportation industries.



Performance analysis of real-time precise
positioning

Ambiguity e Inner precision / m Out precision / m
Positioning | fixing Initializati " ;

cnecess | O™ time (in (Average) (Average)
model seconds) . .
rate Plane Height Plane Height

GPS double

frequency
¥BDS triple 100% 5.76 0.004 0.018 0.010 0.036

frequency
GPS double

frequency
+BDS triple

frequency
BDS triple
frequency

BDS double
frequency

GPS double
frequency




Performance analysis of high-precision navigation
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It can be used for intelligent transportation vehicle control and
intelligent driving



Accuracy analysis of Thailand Beidou ground
enhancement system

Accuracy and performance of Beidou is better than that of GPS in

the low latitude area of ASEAN such as Thailand.

o
;- Available satellites | 6-8 | 13-14 | 19-22
=
= Satellites in use 6-8 | 13-14 | 19-22
- —— = HRMS ( m ) 3.55 | 1.65 1.60
2 F 5'
=
RMS (m ) 7.84 | 3.44 | 3.03
Content Target
e
g 2 Carrier Car, max speed: 80km/h
ov. 20 e center has b e —.
-h o 0 )
e e - —  lositioning Plane 2cm, Height Scm
ik P 2 5| accuracy
€| Navigation Plane 0.5m ( Lane-level
accuracy accuracy navigatica




Definition of data mining

o A process that automatically discover and extract
implicit, non-obvious patterns, rules and
knowledge from the massive, multi-source big
data .

o Data mining is more difficult than data processing
and information extraction because it requires
intelligent reasoning based on big data and
knowledge base.

e The purpose is to find out the laws of nature and
society changes, people’s behavior and
preferences, trends of the social thinking and
public opinion, in order to infer the market
reaction to various aspects of products, services or
policies, etc.



Process of data mininc

Data
Data Data tranmisstion Data Data Data
storage computing ~and mining Jresenation  security
distribution
Data Low-cost Hundreds of Process the high dimensional  Need visyal ~ Sharing and
collection, storage and ~ parameters are data such as multimedia data  calculation access control,
compilation an distributed needed for multiplea fter dimensional reduction.  resylts security and
: . : imulati l '
d integration ~ processing SIMUTAHON ai privacy
computation protection

Transformed data

*
\ 4 \ 4
@ )
Choose Transform
Data fusion, De-noising, Dimensio
sampling, multi-  feature reduction
resolution analysis extraction, Classification Visulization /

normalized /clustering Validation



Data mining algorithm

Preparation Discovery Interpretation

ind out laws and create models
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] o . | . o
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- i O . . .
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18 Multivariate , B i ettt
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I =] find out the FelatlonShlpl users in order to improve the design of I
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Pyramid of
Spatial Data
Mining
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Methods of space-time data mining and
knowledge discovery

Statistical methods and spatial statistics
Inductive methods
Clustering methods

Spatial multi-measurement, multi-temporal analysis
methods

Exploratory data analysis

Rough set approach

Data field and cloud model

Image analysis and pattern recognition

Neural networks, evidence theory, genetic algorithmes,
mathematical morphology ...



Inductive learning of banks operating
income analysis and site evaluation
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The bank, road network and census site map
of Atlanta
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Relationship between bank income an
geographical factors

Bule 1: (zowver 3)
PCOT A3TAN > 3.06
AVE INC = 36483, 52

DIZT CLOBEST BANE = 0.663234

-> ¢lass Good [0.857]

Pule Z2: {(cover 4)
30 MILES == 0.31Z2
FOP GROWTH > -6, 62
-> «lass Good [0.833]

Pule 3: (cover 2)
NO CLOSE BANE = 18
¥ COORD » 10A5.441
-* ¢lass Good [0.750]

Bule 4: (cover 18)
YEAR ESTABLISHED == 1962
FOP ZROWTH > -6, 62
PCT A3TAN > 0.88
¥ COORD » 10&4. 872
-> «lass Good [0.700]

Bule 5: (cowver 17)
YEAR ESTABLIZHED > 1524
PCT ELACE == 4.09
-* ¢lass Good [0.53Z&]

Bule &6: (cover 3)
PCT ELACE = 4.09
MED AGE > 33.43
¥ OCOORD == 10&4.872
-= «lass Awverage [0.200]

Pule 7: {(cover 5)
FOP GROWTH <= -4.62
¥ COORD == 1045.441
-» «lass Average [0.857]

Pule 8: (cover 4)
YEAR ESTABLISHED == 1965
FCT ELACE == 4.09
ECT AJTAN == 3.06
-= «lass Average [0.833]

Evaluation of learning result:

(a)

Fule 9: (cover 4)
PCT OTHER = 1.3Z2
DIST CLOSEST BANER <= 0.37&6ZL9
-= <lass Average [0.833]

Fule 10: {cover 4)
YEAR ESTAELIZHED == 1924
POP GROWTH > -6, 62
DIST CLOSEST BANE <= 0.17200%Z2
-= «lass Average [0.833]

Fule 11: {cover 4)
POP GRCOWTH <= -6.62
NO CLOSE BANE == 18
-= <lass Average [0.233]

Fule 1Z: f{(cover 8)
YEAR ESTABLISHED = 1951
YEAR ESTAEBLIZHED == 1362
PCT A3TAN <= 0.88
AVS AGE = 31.34
-» «lass Average [0.800]

Fule 13: {cover 8)
YEAR ESTABLISHED = 1951
MIN DIST Road > 0.0593013
PCT ELACE = 4.0°9
¥ COORD = 10&4.872
-= «lass Average [0.800]

Bule 14: {(cover 7)
YEAR ESTABLIZHED > 1962
PCT BLACE = 4.0°9
DIST CLOSEST BANEK <= 0.0530138
-= <lass Average [0.772]

Fule 15: {cover 2)
POT ELACE <= 4.09
PCT MALE <= 4Z2.71
-= «lass Average [0.730]

Fule 1l6: {cover 2)
PCT AZTAN > 2.06
AVE TINC <= 35483.52
-= «lass Average [0.750]

(=3 <-zlassified as
{a): class Good
{hy: class Average
{z): cla=ss Bad

Bule 17: {(cover 5)

POT A3TAN == 3.06

MED AGE <= 35.43

DIST CLOSEST BANK > 0.,3762E%
¥ OCOORD == 10&4. 872

-> w«lass Bad [0.857]

Pule 18: {(cover 4)

YEAR ESTAELISHED = 1960
FCT OTHER == 1.32

MED AGE <= 35.43

¥ OCOORD == 10&4. 872

-> «lass Bad [0.833]

Pule 19: {cover 3}

BCT ASTAN == 3.06&
AWVEG AGE <= 31.34
-> w«lass Bad [0.800]

Bule Z0: {cover 3)

YEAR ESTAELISHED = 1924
YEAR ESTABLISHED <= 1951
30 MILES > 0.31Z2

AVEG AGE <= 36.22

-> «lass Bad [0.800]

Pule 21: {cover Z2Z0)

YEAR ESTAELISHED = 1962

MIN DIST Road <= 0.093013

g0 MILES = 0,312

FCT ELACE > 4,09

BCT ASTAN == 3.06&

AVS AGE = 34.1

DI3T CLOSERAT BANK = 0.050138
I COORD » 1064, 672

-> «lass Bad [0.773]

Bule 2Z: ({(cover 2)

YEAR ESTABLIZHED > 1981
FCT ELACE == 4.09

PCOT A3TAN > 0.8Z

FCT MALE > 4Z.71

-> «lass Bad [0.750]




Speculate about the “well-managed”and “weak-
managed” banks according to rules and exceptions.
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The new bank site evaluation map

Predict
e Average
Bad
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Night light remote sensing analysis for
socio-economic information

e The visible and near-infrared brightness of the earth surface obtained by
remote sensing satellites (such as DMSP, NPP) can be used to characterize

the urban range, GDP, population distribution and other socio-economic
factors

e Economic growth, urbanization, humanitarian disasters are liely to be'
reflected as the brlghtness changes of remote sensing imagg A.WlthB?F:a
perlod esf tlme kil =40

.sp. ﬂ

Image of night light in east As:a (taken in 2012 by DMSP/OLS) ~ Wuhan Chuhe&Hanjie



Night light remote sensing for economic
statistics

e Traditional GDP investigation takes an administrative unit as the
statistical unit, which is not accurate enough.

 To obtain the grid GDP data by allocating the GDP of an
administrative unit into different grids via economic statistics,

light images, population distribution and land cover types, etc.

GDP of south
California

PRI T
. R O

200 (_h-'l'n."'l-;nl::l

GDP near Maxico city

Global GDP grid in 2006 obtained by data mining



Assess the humanitarian disaster by time-series
night light remote sensing images

* A sudden decrease of night light may be caused by a reduction in power supply,

or a large-scale resident migration, indicating a possible humanitarian disaster

occurs.
SR E 5
EHRHE

N

A

Legend
Nighttime light

High : 63
—_—

e P

L=}
-

~

-

-
£
i
—

Scale

50
| E— G

FRY AL E X
TR FERLA &

9
8
7
6

5

0 . I I

W NED Beohuksh R Kigesh ksl
1992-20104E% 76 i

Possibilities of breaking a war with different
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* By analyzing the night light fluctuation in 169 countries, we find that a
sudden decrease in night light indicates a war is broken. While a sudden
increase in night light show the reconstruction begins.



Assessment of Syria civil war by time-series

night light remote sensing images
e Since Mar. 2011, the Syrian civil war has killed at least 100,000
people. Most of the reports on Syria cannot reflect the whole
picture of the war.

 Night light remote sensing images provide a way to assess the
situation in Syria.

e The following images show that the Syrian civil war has led to a
significant reduction in the night light in Syria.
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Assessment of Syria civil war by time-series
night light remote sensing images

v By developing new space-time analysis techniques, the night light images
are clustered to find out the space-time model of the Syria cival war.

<_
Allepo
provice

B 3 e b - fordan

(a) 3 space-time distributions of night lights (b) 3 corresponding trends of night lights (by DMSP-F18)
« Three models show significant regional characteristics:

v' The night lights of the neighboring countries of Syria keep stable (in
green).

v" The night light of Syria reduce significantly, including two modes, i.e.
red and blue.

v" Allepo province, in which the war is the most intense, shows a
dramatic reduction (in red) in night lights.



Assessment of Syria civil war by time-series night

light remote sensing images ( 2011-2015)



City subsidence monitoring by data mining from
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Shanghai subsidence velocity by the differential
interferometry PS method

Result of PS INSAR from Prof. Rocca

20




Shanghai subsidence velocity by the Coherent Target
Analysis (CTA) method

sultf_ CA in Shanai

A Benchmark
3¢ Reference point
e C(Ts

-12. 9Tmm/ 5
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Cross Validation of PS and CTA results

* Difference between leveling and PS
Average : 4.088mml/year , STD. : 3.73 mml/year

* Difference between leveling and CT
Average : 2.315 mml/year , STD : 2.50 mm/year

Comparison of results from PS-InSAR and CTA

in the overlay area of Shanghai test site




Preliminary results: deformation distribution
at the Three Gorges Dam
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Monitoring landslide in Badong, Three Gorges Area

Data set:

Envisat images 34
scenes from Aug,
2003 to June, 2007

n Two deformation
regions are identified
with PS-InSAR




Agricultural data mining based on
remote sensing big data

® The world's main producing areas (China, USA, Brazil,
Argentina, Malaysia, Indonesia, Australia, Canada, India,
Thailand, etc.)

® Soybeans, cotton, corn, palm oil, rapeseed, sugar cane,
wheat, rice.

® Growth monitoring, yield estimation.

® The average yield estimation accuracy is better than 97%,
which is released half month earlier than USDA. Wind,
Shanghai Evening Post, Sina Finance, Mandarin Finance
and Futures Daily relay in real time.

® |ater release the first-hand data of global nonagricultural
macro-economic data.



Customer: agricultural financial market §

participants, government departments icynns




Products XUNFiiE

® Global weather monitoring © Global Crop Growth Monitoring
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Video Data Mining

* Safe behavior intelligent analysis
* Automatic video data understanding

* Automatic video data compression



Intelligent recognition system is the recent
trend of development of monitoring systems

Intelligent video
technology, such
as computer
vision, image
analysis, etc.

Digital video
compression

Analog video

Face Recognition

A Video processing Motion detection Behavior recognition

technique Behavior detection | Abnormal alarm
Intrusion alarm ! < >
i Sensor networks Automatic intelligent

Digital acquisition |
. Digital storage .
Digital transmission

Analog signal:*
Web video monitoring

g monitoring

-
[ .l

i Storage:
Digital signal

All use analog ‘
technology |

P

Digital video monitoring

Analog video monitoring

Year

1990 2000 2005 2010



Processing tflow in intelligent
surveillance video analysis system

Advanced
o technique
- T
[
behavior detection detection
_J

Moving object ‘ Moving target ﬁ

detection

Target

tracking classification

Basic technique



Human behavior recognition for video
investigation

¢ The main functions and features

® Get key information in video to focus, observe, and analyze suspects.
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limb over
the wall

Behavior analysis under
multiple cameras




Video data mining

Traditional monitoring
systems

arge-scale network monitoring

ystem in the city, the TV wall in the
monitoring center can display dozens of
monitor screens simultaneously. It is
easy to miss abnormal events if only
rely on human eyes.
Research shows that professional
monitors will miss 95% of the behavior
after 22 mins if watch 2 screens.

Defects

Cannot prevent the crimes.

In July, 2005, a severe bomb explosion
was occurred in London subway. The
clues were found after an time-
consuming investigation on the large
number of monitoring videos. The
crime could not be prevented
beforehand.



Video data mining

Traditional monitoring
systems

arge-scale network monitoring
lem in the city, the TV wall in the
onitoring center can display dozens of
monitor screens simultaneously. It is easy to
miss abnormal events if only rely on human
eyes.

*Research shows that professional monitors
will miss 95% of the behavior after 22 mins if
atch 2 screens.

Intelligent video
analysis
pmputer can understand the content
e videos by digital image processing and
analysis.

Detect, separate, and track moving targets
in dynamic scene videos automatically.
Effectively identify the behavior of the target.



4 SCOC : Smart City Operation Center

The municipal leaders establish the SCOC and assign the chief
operation officer (COO). This is very important for smart city.

SCOC management
office

IT operation / : - PR -
1hop Big data center City monitoring and Smart service
maintenance center command center center

( Data open
platform, operating
company )




Functions of SCOC

*Participate and review the top-level
design of smart city ;

*Plan and review the target, framework,
tasks, and operations manager system c
the information development for various
industries;

*Develop relevant policies, regulations
and standards;

*Responsible for urban integration,
information resources sharing, and
integrated monitoring of urban running;
*Collaboration between different
departments;

*Promote society-oriented big data
applications and trading system.



Overall architecture

—Build SCOC on the cloud-based open architecture

=N

HE
I=iT RS REIR B axnh S i iRy | O AL I
— mM&ﬁiﬁmu! B B | Iam=Esrls
% 5 D L R O L £ B 65 T | sz - : —

s Fay it Ldplonio s
IR AR T TR M T i S O s ] —

S O R S FSRARE B EEHE
S LT IR R e e

APLTECFFAE

BESs 2.0

=EZFHEESS I

Senan S I 99

=IESEINE s B=SESES

Fil REE 3% i P s o Fe Y = 7 B
PaaS R A AF It s iEA T
- : : — o

SRS OAR

[ramon 5 00 B 3%

wER —— By Y. .
TS FEE O pasen || 2EM ToE L] =gL= WebServices/RE
3 2 ST-MHET C+ +...}

=i+ BN B o5
I BRI FHTFIHE

S0 5 o X L M 38

SSOIRNE = B AR S B HLEERE

£H
£
=
g
78
3
5
i=
T
=
B&E
=
=

Elﬁlﬂ.ﬂﬁﬁﬂii:&{ #ﬁﬁﬂﬁﬁﬂﬂlﬁﬁlﬂﬂ }

_ ORI A srateessmumm | [ SEFIETEOINEE

[.';;.-x.:tqml . ﬂwn;:_a:.n s ] [‘1.‘__::“. J [ n-m:m] [ s ]

E'Enﬂéﬁzm”:m_iétu] [ﬂﬂﬁ*nnl] mmija] [m][ﬂﬂﬁnﬂ]
[ A ] EE RN i -|

) [

i fich L il IR L L E R 55

I B B L W AR | 1 B R | | TRAR ]




Develop smart applications

Public video collection and sharing

Intelligent water supply @ @

....... Building & Energy

Spatial

Smart energy
data

Urban
lighting
Smart

government
affair

Smart
scenic spot

Smart Smart
livelihood industry

Waste

Sensor network
manageme

Flower see Smart residential quarter

Smart medica oo ol Smart transportation
treatment ‘ \

Drinking wate otirce protectio
and water quality monitoring

Municipal landscaping



Core: Public Information cloud services platform
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Big data ecology in smart city

IT cooperation in the
era of smart city is
related to big data: data
acquisition, processing,
storage, cleaning,
mining, decision
making, and control /
use services.
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Smart service center
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SCOC - heart of the smart city

Resource pool of big data in city
Hub of internet of things in city
Urban monitoring and operations
command center

Overall perception of urban
operations data

Cross-functional, cross-regional,
cross-system collaborative and
efficient emergency response. W)
Social enterprises and public service =
platform

Reduce urban informatization

construction and operation and
maintenance costs. European authorities later reducing

Minimize costs, improve urban administrative costs of $ 250 billion after
efficiency. using big data tecunique (McKinsey)




SCOC makes innovation to create a new
e-government platform

Governance: “Facts based on truth” ---

“Subjective will” ---

“Influence of interest groups” ---

City running : Visualization, control, intelligence, predictable and
quantifiable assessment, and continuous optimization. The government
will become more open, accountable and more efficient, thus
minimizing the risk of administration.

Enterprises : Reorganize production resources by big data, improve
business modes and obtain greater income.

Public: Smart service will run through “birth, medical treatment,
education, employment, marriage and child rearing, pension, funeral
mourning” to enhance the well-being of urban residents.



S Conclusions and future works

Smart city is the integration of real world and digital world. It is
based on the digital city, internet of thins and cloud computing.

Smart city has broad prospects in economic restructuring and
development, urban management and public intellectual service, so
that a more coordinated development between man and nature can
be achieved.

The realization of smart city should based on a more perfect
information infrastructure, to ensure the various applications of
smart city is useful and affordable.

New opportunities and challenges are brought by big data in smart
city. We should make innovations in techniques to stimulate the
development of digital services industry to realize the various
applications in smart city.

The realization of smart city is complex. Top-level design and
overall planning should be made to found the SCOC according to
the characteristics of different cities.



Thank you !




