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= Background

Disaster: affect the world every day

» A grave occurrence having ruinous results. (Webster's Dictionary)
» It could be natural or man-made.

» such as flood, hurricane, fire, earthquake, plane crash, etc.
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% Backeround

» Swiss Re's sigma study reveals the number of catastrophic events and
victims and the economic losses from 1970 to 2016:

The estimated total economic losses were USD 175 billion in 2016.Catastrophe
losses in 2016 were 0.24% of global GDP, again in line with he 10-year average.

Economic losses, 1970-2016, USD billion in 2016 prices
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M Insured losses — 10-year moving average (total insured losses)

Uninsured losses — 10-year moving average (total economic lossses)

Total losses = insured + uninsured losses.
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Djscovery

Terrorist attacks Flood Tsunami Hurricane Earthquake

In china, only the natural disasters caused 1432 people died and
direct economic losses stood at 503.29 billion yuan in 2016.



= Background

How to respond better to the disaster?
How to deal with emergency in a short time?
Policymakers need comprehensive and effective information to make decisions

Activities that reduce Activities prior to a
effects of disasters. disaster.

* Building codes & * Preparedness plans
zoning * Emergency

* Vulnerability Prepared- CXerC1Ses
analyses ness * Training

» Pybilc education * Warning system

Integrated
Disaster
Management

Activities during a
Activities following disaster.
a disaster. * Public warning
* Temporary housing §\ systems
* Claims processing * Emergency
* Grants operations
» Medical care » Search & rescue

A continuous process of planning and coordinating for disaster management.



= Background

Internet of Things: The new era is coming

» Up to March 31, 2017, the number of internet users worldwide was 3.7
billion, up from 3.4 billion in the previous year.

Internet Users in the World
by Regions - 2017 Q1

B Asia 50.1%

I Europe 17.0%

Ul Lat Am /Carib. 10.3%

B Africa 9.4%

B North America 8.6%

B Middle East 3.8%

B Oceania / Australia 0.7%

* The Asian region ranked first, which was 50.1% of the total

e The number of netizens in China has reached 731 million. Penetration
1s reached 52.7%
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» As the important channels of information release, dissemination and
exchange , internet contains a large number of rich geographical information.
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= Background

As a kind of geographic information public service, Large volume of Point of
Interest (POI) are provided by many geographic information services on the
Internet, and the number will increase rapidly in future.

» POI (Point of Interest ) is mostly used in GIS and LBS
» Large volume of POI are provided by many web sites
» POlIs are updated periodically
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= Background

As a kind of geographic information public service, Large volume of Point of
Interest (POI) are provided by many geographic information services on the
Internet, and the number will increase rapidly in future.

» POI (Point of Interest ) is mostly used in GIS and LBS
» Large volume of POI are provided by many web sites
» POlIs are updated periodically
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= Background

As a kind of geographic information public service, Large volume of Point of
Interest (POI) are provided by many geographic information services on the
Internet, and the number will increase rapidly in future.

» POI (Point of Interest ) is mostly used in GIS and LBS
» Large volume of POI are provided by many web sites
» POIs are updated periodically

___ Name | Frequency of updates

Google Map About once a month
Baidu Map Once every quarter
Tianditu Map Twice a year
AMap Once every quarter
QQMap Once every quarter
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= Background

Sources of internet geographical information:

Data from Data
authoritative and | Public service data Data of GPS spontaneously | Data derived
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Sources of internet geographical information:
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= Background

Sources of internet geographical information:

criteria

Information
sources

Information
forms

Directivity of
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= Background

Sources of internet geographical information:

criteria
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= Background

Characteristics of internet geographical information:
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= The direct correlation
degree between
emergency events and
spatial information is
/1%, and the indirect
correlation degree is
26%.




= Background

Geographical information on the Internet has plaved a very

important role in all acnecte ¢~ 4 B Epmaam g, G

INTROMITION GFTHFIP  WE FOIBRS NI SFC NONOVAN TIPS IMADC T PEFSINFNT TONIRS NY  PRESIDENT TOURS NJ  ADVANCED PREPARATIONS

> pre-disaster An Ongoing Response to Hurricane Sandy

"prOVIde the earli Recovering and Rebuilding after
Hurricane Sandy.

--early warning

The response to Hurricane Sandy began while the
massive storm was still gaining strength in the Atlantic
N . Ocean. By the time it made landfall along the East Coast,
FEMA teams and resources were already in place to begin
> durlng dlsas helping the millions of people that would be affected by
the storm’s immediate impact. Recovery and clean up
. e o efforts have only intensified since then, as federal
__prOVIdlng real_tl agencies, local governments, first responders and
volunteers work together to recaover, rebuild and come
back stronger than before.

--helping coordin:

--ﬁl’ldlng mlSSIHg The Hurricane Sandy Rebuilding Task Force's Rebuilding

Strategy lays out a series of recommendations that will
help the Sandy-impacted region rebuild in 2 way that will
prepare them for these impacts - and that will serve as

> pOSt-diS aste] models for communities across the country

For highlights from the Rebuilding Strategy, click here.

--pI'OVideS effectiv To read the entire Rebuilding Strategy, click here.

--launching donati ’/»

GET HELP OR GET INVOLVED




< Current Situation and Problems

® RESCUE Project: funded by the National Science Foundation(NSF). Its goal is to dramatically
improve the ability of emergency responders to gather, process, and disseminate information with eacl

other and the general public.
Personalized Data Visualizatiop

—For example, PSAP - R . —
(Personalized Situation |ews i;port: 5
Awareness Portal), an | / 3
information portal, a -
research sponsored by 74£
: — —  —
RESCUE Project < Data Collection Extracted « &
Module Database . P
- Portal: Personalized Web Server
e — »
Topic |
o ——
Spats Profile Manager
Dt Ranking Module
e ——
Temporal Registration Interface = Refinement Engine
Events
——
Personalized
i User Profile
——— e

System Architecture of PSAP, illustrates the key technical components

1 1 N 41 .



& Current Situation and Problems

—— —was designed in January 2006 .
=5=] sp' DER m —integrating Flistr?buted, event-based, qnstructured .media sources to
complement situational awareness for disease surveillance.
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< Current Situation and Problems

Problems

The massive, heterogeneous and dynamic characteristics of Internet Information brings
difficulties in information retrieval technology.

—Spatial information search: how to choose the driven crawler to get the ideal

set of target sites.

—Information Extraction: how to distinguish and extract the polymorphic geographic

information in web pages.

—Information Integration: how to deal with the Web data and apply them to practical

application more appropriately.



& Research methods

Framework
General Search Time Extraction Location integration
Meta-search Location Extraction - .
Semantic integration
Deep Web Search Event Extraction
News
Sites
/

Press

PODCASTS Collection

trade
Sites

Social
Networks
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» The structure contains four main levels from bottom to top:

* the communication interface between
model and users.

Appcstion Lyt \ * receiving query requests from users
7 * illustrating the results
I Cleaner ] ‘ SoMe || L Hiwoma * cleaning the raw data sets
| “Processing Layer R Data Set .
| A\ ~ * getting the final data sets
| * sorting the results
LB Extraction Layer L D:tglgzt
| | B . : :
= _ | * analyzing the structural and logical
T | characteristics of HTML pages
i Accesa Web ! ' * identifying the meaning of data unit
' ' HTML
; Schedule Crawler ™ Paces
i Data Link Laver i ges
e H““m,a e the communication interface between

...... Web Sites model and Web sites
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Collection

» General search

an Internet portal through which a person can search numerous compiled
resources for topic-related information.

include Googlp Vahnn! Alta Vieta and Rina

to perform a s

Internet

A4

[ web crawler ]

[

duplicate
page filtering

1
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Keyword Crawler Screenshot Online website oplimization lools

Screonshot Keywaord Crawler - Online website optimization tools: see ywiﬁl- lika
webengines, a software released by NEO Download ‘
www softareas ] com/ | /Screenshol-Keyword Crawler himl - Caclies

HS-Crawler screenshot_free demo
HS-Crawler screenshot free demo. ... HS-Crawler 1.3 Email nm*rng is the weal way to
promote your business. HS-Crawler is a ...

3d2f com/screenshot/6-97 1-hs-crawler-free-screenshot shtmi - Cached - Sam

Email Search Crawler 2 7 5 full screenshot
Email Search Crawler 2.7 5 full screenshot - Free Download Software
www topldownioad com'  crawler/screenshot-wionthps html - Cached

Sirpr

Screenshot Review, Downloads of Freeware Keyword Crawler
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» Meta-search Engines

a search tool that uses another search engine's data to produce their own results.
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» Deep web search

Not Found by Standard Examples
Search Engines

Database content Databases such as ERIC, PubMed,

(dynamically generated for a particular Library catalogs

inquiry)

Formats pdf, audio, video, any new format

Real-time inforration Current weather, stock quotations,
airline flight checkers

Subscription or fee based services EBSOChost, INFOTRAC, LexisNexis
Academic

Sites requiring password access or Blackboard, membership sites

registration for use

Sites that require that forrns be filled out | Travel direction sites, job hunting sites

Sites with a no-index protocol Private sites

* Deep Web—refers to all web pages that search engines cannot find,

* —such as user databases, registration-required web forums, webmail pages, and
pages behind paywalls.

« —content behind web search forms on publicly available pages
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» Deep web search

Deep web technologies: aims to achieve web data integration, by automating the
process of analyzing database structures and cross referencing the results.

¥ 11 - Results for "description = { air quality ) category = { 3 ) * - Netscape

File Edit View Go Communicator Help

SO A SR - L e

Back Forwed  Reload Harme Search  MNetscape Frint Security Shap Stop

. "Bockmaks A Location Ihtlp i orgdsearch/advanced v | €507 what's Related

ﬁlnstant Message ‘Webhdal Radio People “Yellow Pages Dawnload Calendar L‘i Channels

a e
Librarians’ Index 1 1 r » About the LIl
to the Internet [} » Browse All Subjects

Information You Can Trust » Best Search Tools

P~ ﬁll ln a fo Results for description = { air quality ) category=(3) 1af1

MWeighborhood nformation (Vahool) score: 1000
This good resource for people on the move lets you look up neighborhoods by street address, city, or zip code and find information on
demographics, cost of living, housing characteristics and "CQuality of Life" (weather, air quality, crime, culture). Comparisons with the
national averages in these areas are also included.
http:/list. realestate. yahoo. comdreeighborhooddmain bitml
Subjects: Moving, Household | Cities and towns -- United States -- Statistics | Quality of life -- United States
Category: Databases
Created by: Imr on Aug 1, 2000 - updated Apr 16, 2002 | Comment On This Record

Enter your search | Help | Basic Search | Free-form search

BI‘OWSC resu |air quality | Description =1
[anD =] | [subiect =]
[anD =] | |Titie =l
[ano =] | | Description =1
Litnit to Categaries: [ Best of . [T Directaries W Databazes [ Specific Resources
& Use Stemnming in search © No Sterming T Show titles only in results _ S€arch | I

Buggestions | Feedback Pesincznll
Copyright © 2001-2002, Librarians' Indes to the Internet, lil.arg, AN vights resorved. =

@W\ |Document Done g;ﬁ J&h A2 B3l S |
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» Deep web search

Deep web technologies: aims to achieve web data integration, by automating the
process of analyzing database structures and cross referencing the results.
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= Research methods———

Collection

» Deep web search
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& Research methods—Collectioﬁ

» Deep web search
1. R DeepWebTHERREE
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& Research methods Collectioﬁ

» Deep web search
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& Research methods———Information Extraction

> Information Extraction:

Information Extraction (IE) is the process of finding structured text from
unstructured or semi-structured text by annotating semantic information.

Knowledge base: Lexical database, Syntactic pattern, Semantic relation

Information extraction model: Rule models, Machine learning models

Semantic parsing model: Spatial matching, space-time matching, space-time-
attribute matching, space-time-attribute-event matching,

S
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page
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& Research methods———Information Extraction

> Time Extraction :

* based on the combination of trigger word and rule model
* information extraction and filtering process (three levels ):

1. time semantic role tagging
2.phrase recognition
3.syntactic pattern matching

Eualtles Easmn Eacked Ellmg Eurmg Erest
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Interval Based Event Timeline Construction
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& Research methods———Information Extraction

> Location Extraction

e Place name extraction:
word segmentation and POS tagging
place name recognition

e Place name reasoning:
principle: the nearest distance

> Event Extraction

e Rule Learning based Approach:
dictionary based method, rule based method, wrapper induction.
» Classification Model based Approach:
Support Vector Machines (SVMs)
e Sequence Labeling based Approach:
Hidden Markov Models (HMMs) , Maximum Entropy Markov Models (MEMMs) ,
Conditional Random Fields (CRFs)



Informati.on Extraction

& Research methods

» Geographical Entity Extraction:
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& Research methods——Information integration

» Location Integration—Spatial position correction of multi—source POI

There exists systematic deviation in the spatial position of different POI data.
* Obtaining the coordinate information of the control point
* Calculating the parameters of the coordinate transformation model

» Evaluating the spatial position correction accuracy.

Transformation
model
selection

Least Transformation
squares coefficient
adjustmen selection

Control point
coordinate of ]
multi—source j  Coordinate Accuracy
. POI transformation evaluation
Semantic
matching

Check point

coordinate of

multi—source
POI

Semantic-aided spatial location correction scheme for multi-source POI
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& Research methods——Information integration

» Semantic Integration
* bring together information from diverse sources
* link them by using semantic information
* three dimensions of semantic-integration research:

Mapping discovery

Representation of

mappings

Reasoning with
mappings
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Typical experiments

Experimental research

v Geographical Information Acquisition and Processing from Deep Web
v Background Map Search System
v" Internet-based Information Extraction

v" Integration of the Fundamental Geographical Information on the Internet
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Typical experiments

» Geographic Information Acquisition and processing from deep web pages

e POI search engine:
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Typical experiments

» Geographic Information Acquisition and processing from deep web pages

Statistics on the number of POI in different provinces:
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* Crawling search test was conducted on the 9 kinds of target website.

* Obtained a total of about 90.87 million POI (except Taiwan) within three months.
* POI number of Baidu, Gaode, Tencent and Sogou is respectively more than 10 million.




Typical experiments

The distribution of POI in 3km and 6km around the site of explosion in Binhai
New Area, Tianjin
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Typical experiments |

» Geographic Information Acquisition and processing from deep web pages

* Urban construction information acquisition:

£\, $HiFSHEEIETE ( City3D Model Loader )
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Typical experiments
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Typical experiments

» Background map images search

nnnnnn

LONGMENS HAN .

MM!O._‘;{;" FAULT o
CHINA @< 3
TIBET ) May 2008

‘ﬂ quike i

0, « il

#Chengda
Epicentre of '.'
e Y
S *Yaan
SIS Luswan
county *losha
SICHUAN

100 MiLES

How to automatically and
accurately identify the map images
about disaster?



Typical experiments

» Background map images search
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Typical experiments

> Internet-based Disaster Information Extraction

Conditional Random Fields(CRF) was used to identify the event:

* Preprocessing: Word Segmentation

* Training for Information Extraction Model : used CRF++ tool
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|

Uniform framework of disaster events
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Typical experiments
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Typical experiments

» Integration of the Fundamental Geographical Information on the Internet

Deviation Correction:

£

Bus lines and POI data from

different sources:

* serious spatial position
deviation amomg the same
points

 after correction, the deviation
can be controlled within 10
meters

After deviation correction




Typical experiments

» Integration of the Fundamental Geographical Information on the Internet

Multi-source POI classification information mapping and transformation:
* Multi-source POI classification information mapping
« (Category attribute transformation processing

e (Cross-site POI information extraction

(L poipzmamees =il
ol |
W e = D‘;.@Lﬂw
L POI SRR S WA | ronmeesEe
L POIs (= SEReTtes
o=y s s L P01 *ﬁ&&’ﬂ'ﬁ'&f .
e LS | ras PeTTEN e
il sES SHiRER =
EEoNES = : )
[ R ‘I’.‘:\snurce\blidu shp MESXBFR = .
; gg B BRSO Resultsipoi. tx - BIX .
o T
i il
o AR rs e
@ gﬁg K - 1 SECFEE)
e FRuE|| |2 [EABIET |
¥ " 3 \maCawamEn
o FTBIEA X . T B ooy
(%) 5 EFieichn o EF ¢
e o FREES: LI
5 B BISEARFT ® %ﬁﬁém «o ¥ Fegt 12
s 3] T
U Zig‘ : & TBES
8 it
3 s s
10 }Lﬁéﬂ.‘:‘ (FREFE) B |
SEMELE:
v O FisEm
V| A EEinE
O mifem




Typical experiments

» Integration of the Fundamental Geographical Information on the Internet
Multi-source POI classification information mapping and transformation:
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Typical experiments

» Integration of the Fundamental Geographical Information on the Internet

multi-source map data fusion:
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= (Conclusion

1.

Internet geographic information contains huge values for
emergency response, damage evaluation and
reconstruction.

For the massive, heterogeneous, unstructured internet
geographical information, a radically new technical
architecture would be adopted from the data acquiring,
cleanning to data fusion and application.

Through several typical experiments, it is proved that it is
feasible to discover and integrate disaster-related
geospatial data from Web. ~

Event Disaster
. Evaluation Model _
Location Mapping

Disaster information semantic Semantic
framework extraction

Deep Web Searching



= (Ongoing work

1.Deep web searching technology

» Itis necessary to develop high effective Internet search techniques to improve the
speed of content traversal and information extraction.
 intellectualized, personalized, specialized and visualized search

2 .Disaster information semantic framework

* A standard mapping framework for understanding and extracting the disaster
information

3. Temporal and spatial position description and matching

 transform text description to geo-knowledge

4 .Evaluation model

* Evaluate the reliability and availability of information sources, in order to develop
the full value of Internet geographical information

5.Effective information integration framework






