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Research Work @ W/DM Lab

* Web Named Entity Recognition (NER)
— From UGC (user-generated content) on social media
— Applications
* PowerPOl: Mining POls from the Web

* Damage report monitoring
* EventGol! Activity Extraction and Retrieval from Social Network

 Web Data Extraction
— From deep web (template pages, semi-structured)

— Applications
e Web ETL API Creator
 Mobile Web Creator
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PowerPOIl: POl Extraction & Retrieval
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https://youtu.be/Epi-b851kFg

How to Build and Maintain a POl Database

Goal: Automatically extract POls from Web, construct a POI-DB, and
verify POl relations to enable POI search on maps

POI Search Offline Collection
TaSk Deﬂ n |t|on qngp%)gle Online Extraction Query-based
* POl name . f CO gle Crawler
e Address =
i ‘ > Se r/\h POI POI Yellow Page
* Business Hour st ¢ gt Extraction Extraction Crawler
* Service - |

description PowerPOl [~ [ porRelation
- POIDB [ Verification
N

POl Maintenance

Enabling Maps/Location Searches on Mobile Devices: Constructing a POl Database via
Focused Crawling and Information Extraction, 1JGIS, 2016
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EventGo! -- Activity Extraction and Retrieval
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https://play.google.com/store/apps/details?id=com.widmlab.eventgo&hl=zh_TW
https://play.google.com/store/apps/details?id=com.widmlab.eventgo&hl=zh_TW
https://youtu.be/xjemQI_IBIs

EventGO! Find Local Activity for In-depth Journey

® © 140.115.54.49.8080/# home 80% e O W

* Definition of an activity event
— Activity name
— Location/Venue
— Start/End Date
— Host: organization name

* Sources:
. )
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Damage Report Monitoring
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Information Extraction Tasks
» Named Entity Recognition
* Damage
* Location name
 Date/Time

» Relation coupling
» Location Positioning

http://tw.myblog.yahoo.com/jw!s3JxrMyRHADOFXJOEBNnfG521

:J‘a'srticle?mid=2884&amp;prev=-1&amp;next=2867



http://tw.myblog.yahoo.com/jw!s3JxrMyRHADOFXJOEBnfG521/article?mid=2884&amp;prev=-1&amp;next=2867
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Location Recognition and Geocoding

* Vocabulary
Location
Place
Venue
Toponym
Country
Address

* Geocoding

— E.g. Central Park

9/49/2019

| Standard Textual Address

|
Administrative Local
Units Toponyms

Address Element Place Detail
Components Descriptions
Address <Country> ~[Functional District] [~ [Building Number] ~[Direction]
El t L<Province> —[House Estate] L[Floor Number] E[Distance]
emen City> ~[Village] L{Room Number]L[... .]

Types District> _[Alley] [House Number)

L<Street> —[Road]

County> —[Landmark]
L<Town> ~[Points of Interest]
L Hierachical Relationshipsbetween  <“element”> Mandatory Elements in a Standard

Address Elements

[“element”] Optional Elementsin a Standard

Textual Address

Textual Address

“element” FrequentElementsina

Textual Address




Activity/Event Monitoring & Visualization

 Temporal-Spatial Activity
Extraction

* Visualization

Time

@ FB Post
@ FB Event Post

Number of activities
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http://eventgo.widm.csie.ncu.edu.tw/tgosrun/index.html

Behind the story...

DS4ANER: Distant Supervision for
Named Entity Recognition

5/29/2019



Named Entity Recognition

Task: Identifying salient named entities in free text
— PERSON, PLACE, ORGANIZATION, QUANTITY, DATE/TIME
EVENT

— activity name, theorem

And other Domain-Specific fields of interest

—song, album, drama, movie, book, product names, etc.
PLACE

— Location, POI, Toponym, address



DSANER: Training NER models for New Entities

Issues
How to collect a lot of good quality training data?
How to find features for sequence labeling?
Not enough data? Semi-supervised learning?

[0 Use search engine to collect sentences containing known entities
0 Automatic Labeling with existing known entities

0 Mining dictionary based features
— Common Before, Common After, Entity Prefix, Entity Suffix

O Tri-Training with 3 sequence labeling models
— Making use of unlabeled data

https://sites.google.com/site/nculab/projects/ds4ner
18


https://sites.google.com/site/nculab/projects/ds4ner

DS4ANER Model Generation
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Challenges with Automatic Labeling

* Short seeds Song seeds j%%
=]
— Many false positive labeling |
* Long seeds Examples:

[z GILE ] 2250 0 T AR<NE>FE</NE> G F158% |
s S B <NE>Si</NE> 11 2 T B
* Scalability issues PI<NE>%5#i</NE > 5 ERER B R %

— 500K seeds against 1M sentences

— False negative labeling with exact matct

—

B S 40 R R EE R

Labeling strategy Activity seed: | - o i oo popine
— Long seed first?
S Examples:
— Rank by similarity? S FAERBRESE I LEZER -
° Avoid nested Iabeling HENAREARETREGYRE ' B8 TE®E R | J B
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Automatic Labeling: Efficient Labeling with LSH

1) k-shingle
— Sentence s = abcab, k-shingle(s, k=2) = {ab, bc, ca, ab}

— Transfer s to a long sparse vector format,v={00100101 ...}
2) MinHashing

— Convert k-shingle vectors to short signatures vectors of length L, while preserving similarity.

Input matrix (Shingles x Sentences)

———————————————————— Signature matrix M

413 |2 |o |2 |o : I rmrrl : : : :

- ] Pl ek bty e .| For permutation r;, find the index
4 2 |2 |4 [ [y with the first nonzero k-shingle

u 7 (@] u B (o] a1 L;- -2---:L---2---\

2 Z e . |::> S S, S5 Sy )

=c e RS E B 9-"5-'1 For permutation =,, find the index with the

ZNAd e J4x e D first nonzero k-shingle

5 5 a1 o a O
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Figure source: Anand Rajaraman et. al., Mining of Massive Datasets Textbook, 2011



Automatic Labeling: Efficient Labeling with LSH
(Cont.)

3) Locality-Sensitive Hashing
— Each column of signature matrix M is divided into b bands of r rows.
— For each band, hash the code to a table with k buckets.

— Each pair of seeds hashed into the same bucket represents a candidate pair.

If two sentences are duplicates, they will be hashed to the same bucket for some band

Columns 2 and 6
Bucket\ I* ————— are probably identical
fx / (candidate pair)

Columns 6 and 7 are
4) For each sentence to be labeled X N/\[ ————— surely different.
atkix M

Find candidate seeds from each band using l
sentence signature - - ‘

Time 227 days (estimated with 4 threads) - _— —
1d09h (4 threads) rrows b bands

22 5SS, S35, S5 5 S5 Sentence to be labeled



Automatic Labeling Policy

e Build 3 LSH Based on the length of a seed

— Short: Length =< 2 - ignore/exact labeling + guillemets (option)

— Medium Seed: 3 = Length = 5 = exact labeling/exact labeling + guillemets (option)

— Long: Length > 5 > partial labeling with LCS (alignment)
® Labeling Policy 1

® From long seed labels to short seeds

® Label the current seed if its similarity > threshold or contain core or last or first then
* Labeling Policy 2

— Ranking by Similarity

— Label current seed if the aligned part contain core or first or last of a seed



1) Rep

1) Ear

Automatic Labeling: Policy

ace matched seed with tags

y stop the internal for loop

2) Filter out negative examples (option)

3) Sup
4) Sup

oorts multi-threading technology
oorts LSH to improve performance




How to Obtain Those Seed Entities?

Web Data Extraction
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Core Technique: Deep Web Wrapper Induction — Reverse

Engineering

4 N

Schema Gl

i =)  program S

Template —~—
> i g@
_ WI System < N

—> CGI programs generate HTML pages based on schema+template and data.

<= WI systems infer the schema+template and data from Html pages.




DeXaR Project
Data Extraction and Reuse

Wrapper
&AM Induction
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Schema,
Template
g Y vy

Wrapper

Applications

. —p Data Integration
Qs Data

—» Nlobile Web Creator

schema, Template,

—» Question Answer System
Data

—» Metasearch Engine
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Web Data Extract-Transform-Load
API Creator
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APPLICATIONS OF DEEP WEB DATA EXTRACTION

Extract-Transform-Load Web data from
p Web ETL API Creator

p Mobile Web Creator

web servers (reuse of existing system)

5/29/2019 29


http://140.115.54.44:8001/
http://140.115.54.44:8001/
http://140.115.54.44:8000/
http://140.115.54.44:8000/

Goal: A tool for creating data APl endpoint

Features:

Web Data ETL
API Creator

> Web data crawling and extraction without programming
> Two Backend Wrapper Induction Methods :
> Single list page extraction

> Multiple page extraction: DCA [Applied Intelligence 2018]

30



How to create a Data ETL API?

Create Extractor

1. Create extractor: Input url

Extractor name NCU News

pattern and parameters to

Page type (® List page

generate url list.

Detail page

2 R Set u p ext ra cto r . Url pattern https://www.ncu.edu.tw/campus/news/${page}

Enable/Disable/Merge columns ™™ page rumberrange -~ 1~ 7

. https://www.ncu.edu.tw/campus/news/1
. https://www.ncu.edu.tw/campus/news/2
. https://www.ncu.edu.tw/campus/news/3
. https://www.ncu.edu.tw/campus/news/4
. https://www.ncu.edu.tw/campus/news/5
. https://www.ncu.edu.tw/campus/news/6
https://www.ncu.edu.tw/campus/news/7

Result urls (max: 30)

3. Checkout API endpoint result

N e WwN e
.




Web ETL API Creator

http://140.115.54.44:8001/

32

A Avout Parents & Students News Calendar Community Education Search the site E
Web ETL System Demo Extractors My Extractors  Create Extractor
’ 4 English v
‘ Ho kins West junior Hi h 3830 Baker Road | Minnetonka, MN 55305 | Directions Hopkins News
p g P- 952.988 4400 | F- 952.988 4477 | Attendance: 952.988.4410
API Endpoint : http://140.115.54.56:8001/api/output/endpoint/3cvijw33njnjx9gag
Home » Our Schools » Secondary Schools » Hopkins West Junior High

News DATA SETS PAGE SOURCES OUTPUT & EXPORT
HOPKINS WEST —_—
JUNIOR HIGH . NON-SET sET1 @ SET2
About Us A

s o
yICHIY

Calendar X \ D image href title
For Students ' i i

Young People’s Concert Cand_ld.ate forl{m |r}forms WJH.SFuden.ts 10 1 PPy https/fwww hopkinsschools.org/sites/defsult/fi..  https;//www.hopkinsschools.org/district-news/news/y..  Young People’s Concert 2018
ForPatints 2018 public in anticipation of participate in the 2018

October 17, 2018 i |

. Grab your parent, a favorite g:t::g:g;r zeuile: oS gcvtlfbiy&r’lg;lzand' 2 E https://www.hopkinsschools.org/sites/default/fi... https:/fnew hopkinsschools.org/district-news/news/c__. Candidate forum informs public in anticipation of Nowv_
Xm)(mg@mst stuffed animal, and join us for this Eleven candidates shared their
) free, fun-filed concert for kids on educational priortes at the E PP https://www hopkinsschools org/sites/defaultyfi.  https//wwwhopkinsschools.arg/schoals/hopkins-wes..  WIH Students to participate in the 2018 UWEC Honor ...
International Oct. 23, at Hopkins High School. candidate forum, where several
Baccalaureate c;zl:‘r; :%hmsj:m :t:l:ir;tl: ; 4 PP httpsy//wwwchopkinsschools.org/sites/defeult/fi..  hittps;/fwww hopkinsschools org/schools/hopkins-wes . This Week @ West_Episods 5_18/19
Media Center Tn socihy. ) ] ) )
5 PP hitps;//www hopkinsschools.org/sites/default/fi..  hittps://www hopkinsschools ora/schoals/hopkins-wes...  WIH 2018 Fell Parent / Teacher Conferences

This Week@West
- e . o |

6/4/2019

Structure (Table-like) output



http://140.115.54.44:8001/
140.115.54.44:8001/
140.115.54.44:8001/

Web Data ETL API Creator

2. Setup extractor: Enable or disable the selected columns.

[o} [] colt [] tite o [] tink o

1 107TERERESEE SE . EE=EELES hittps:/fwww nouedu tw/campus/article/2122
z 107EFEEE TTHEII=EENSRES https/fwwnw nou edu tw/campus/article,/2123
3 EEH-REEaEE RIF0LREE=EES https/fwww.nouwedu tw/campus/article /2124
4 SEEEFATEEWLREST HEE=EEES https/fwww.nouweduw tw/campus/article /2125
5 AEERT2 2RSS =2aSSE https/fwww.ncu.edutw/campus/article/ 2125
& EFoEEEAEZE F=EE-orEEXIHE https./fwww nowedu tw/campus,/article/2119
7 EEEEE ZEEIT =ODEEEE=s https:/fwww.nouedu tw/campus/article/2120
2 ST ELEENSTE BFEmESLNE https:/fwww.nouedu tw/campus/article/2121
g SFl11o0MEE EESEEE - RS https./fwww nouedu tw/campus/article/2115
10 BEIE—HEx S==:3F - 4<100E=85 hittps/fwww nouedu tw/campus/article,/2116

R,

33




Web Data ETL API Creator

2. Setup extractor . Rename the column name

Edit Column Name

Name: Title|

[] Title °

CANCEL hAEAl TWATCHRAGE, XREE—io=

1072 KEEIWER SIROARKEELCEE

1072 KEFRIE T ARRRIIHFIOELRIEIR

BEE—IFIFRIEIE RIFT2002 RER4CER




Web Data ETL API Creator

2. Setup extractor . Merge multiple columns into one column.

[] cols o

2018/12/31 23:00(+0800)
2019/05/18 09:30(+0800)
2019/04/13 09:30(+0800)
2018/03/16 09:30(+0800)
2019/02/16 09:30(+0800)
2019/01/19 09:30(+0800)
2018/12/31 17:40(+0800)

2018/12/15 09:30(+0800}

[[] cols o

~16:00

~16:00

(] cor7 o

2019/04/20 16:00(+0800)
2018/03/23 16:00(+0800)
2019/02/23 16:00(+0800)

2019/01/26 16:00(+0800)

Merge

v

[[] cols+Cole+Col7 ° o

2019/12/31 23:00(+0800)

2019/05/18 09:30(+0800}~16:00

2019/04/13 09:30(+0800}~2019/04/20 16:00(+0800)
2019/03/18 09:30(+0800}~2019/03/23 16:00(+0800)
2019/02/16 09:30(+0800}~2019/02/23 16:00(+0800)
2019/01/19 09:30(+0800)~2019/01/26 16:00(+0800)
2018/12/31 17:40(+0800)

2018/12/15 09:30(+0800)~16:00




Web Data

ETL AP| Creator

3. Checkout APl endpoint result

C 0O @ 140.115.54.45/api/endpoint/nyilrx0jjgvi3hmu

"pagination": {

"page": 1,

"itemsPerPage": 36,
"totalPage": 1

}
"data":

{

[

"date": "2018-05-03",

"title": "107EAEEEIMER SIHEIARME=ELCER",

"url": "http://www.ncu.edu.tw/campus/article/2122",

"image": "http://www.ncu.edu.tw/assets/thumbs/news/9860517b45f56]
"description": "107FEZEAFRRESNZEIEMAE 2 HIEPRKEMR{ICEE1T > 4

"date": "2018-05-03",

"title": "107EAKIEFIE ITARFRRIIIMEINS=LRIEERE",

"url": "http://www.ncu.edu.tw/campus/article/2123",

"image": "http://www.ncu.edu.tw/assets/thumbs/news/ce5426f45822bl
"description": "107FZAGEFERRIE - H BRI KB IE BRIEF IS EIR LASK -

"date": "2018-05-03",

"title": "iB{LM—IRTERIIRE RIF200 AR MR,

"url": "http://www.ncu.edu.tw/campus/article/2124",

"image": "http://www.ncu.edu.tw/assets/thumbs/news/6090329951664!
"description”: "M TARESE HIEABEE - 15 B2 B A EIEAIES




3. Output APl endpoint result

DATA SETS PAGE SOURCES CRAWLER SETUP OUTPUT & EXPORT DANGER ZONE

Live APl Endpoint

Endpoint Url :

http://etl-api-creator.com/api/output/endpoint/nyilrr3gjin94jew ® VIEW rD COPY URL

Pagination :

You can use query page and itemsPerPage in endpoint url for pagination.

Example : http://etl-api—-creator.com/api/output/endpoint/nyilrr3gjin94jew ?page=1&itemsPerPage=3

Export Static File

@ exrorcsv || @ ExPoRT JsON

Web Data ETL API Creator

C 00 @ etl-api-creator.com/api/output/endpoint/nyilrr3gjinS4jew

"pagination": {

"page": 1,
"itemsPerPage": 60,
"totalPage": 1,
"prevPageUrl": null,
"nextPageUrl": null

e

"data":

{

b

[

"date": "2018-06-20",

"title": "RHLEMEMMREAS PABRIEERE,

"url": "https://www.ncu.edu.tw/campus/article/2149",
"image": "https://www.ncu.edu.tw/assets/thumbs/news/££30d3714f£5
"description": "RHIEF106FE TELARLEE) RERARMERE DRI

"date": "2018-06-19",

"title": "AEANMWBRE HEFTINBIE - 2REAE",

"url": "https://www.ncu.edu.tw/campus/article/2147",
"image": "https://www.ncu.edu.tw/assets/thumbs/news/1el600blbed

"description": "RIEHIARHEEEBFFARARZBNERRIU T RAMSEE

"date": "2018-06-13",

"title": "MME MEFE) BUEF HPAARFIREEE",

"url": "https://www.ncu.edu.tw/campus/article/2146",
"image": "https://www.ncu.edu.tw/assets/thumbs/news/c9694£f56b19
"description”: "Un‘FENEDAEAREI - BEIIRSHMER  HEELE AIRER > 18

H..... "




Roadmap for Message Understanding and
Information Management

Extraction ( Semantic Web

& Question
Wrapper Ar%wering . e.g. chatbot
Induction )
. Single/Multiple * NER * Entity/Concept/Relation Linking
page input * Relation Extraction * Answering with Web KB
* Coreference ,
* Record/Page Resolution * NTCIR Short Text Conversation (STC)
Level extraction * Reading comprehension
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NER,

Coreference

Resolution

Relation

Extraction Semantic - Answeringé

Single/Multiple Web Data |

pageinput Ex;c/\r/action ( c /C /R at Linki
rapper ntity/Concept/Relation Linking

Record/Page Induction )

* Answering with Web KB
* NTCIR Short Text Conversation
e Taiwan Al Grand Challenge

Level extraction
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Conclusions

 Deep Web Data Extraction

—Web data reuse and integration
—Enhance Web KB for better question answering

* NER & Relation Extraction
—Question answering
—Damage report monitoring, Activity search, POl search, etc.
— Call center client service



