KWB: An Automated Quick News System for Chinese Readers
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INTROD U C TI ON KWB CRAWLER POPURANK Parameters o and B is related to TR and PopuRank. The value of a
and B are decided by which character, TF or DF, 1s regarded more
FRAMEWORK mporant
KWB determines the popularity ranking, called PopuRank, of news items. L. - o o Popant
* We are living in the era of information explosion. To help people AREAEA-RENRR—RHZ R TRKTRRER 09 8
obtain information quickly, we would want to construct an automated The KWB crawler in our system follows the framework of vertical . Lett, denote the current time frame. 08 16
system that collects information and provides accurate summarization crawling. It can be reused and customized according to the specific layout 07 15
to the user in a timely fashion. of a webpage. This framework consists of the following modules: . Let p, (D) Dy Dy denote the corpus of all news items collected 08 6
in this ume rrame witn duplicates removed, where D, is a news article 05 ks
_ , _ and D. contains N words in the model of bag of words, denoted by 04 U
. _ _ « Visual input module: allows the user to specify the patten of the | ,| 03 28
» This would be a system that integrates a.tdvar.lced te-chnolog1es anq target webpage’s layout. The user may specify two kinds of D; = (wy,wy, ..., wy,) y .
current resear.ch rqsults on tgxt automatlpn, .mcludmg Qata cgllectlon, patterns. The first kind is a regular expression representing what the i e current fime frame £ {he sequence of comseewtive N 54
storage, classification, ranking, summarization, web displaying, and content the user wants to extract. The second kind is an XPath V.Vj 1YY | o v N q ,
app development. structure of the content that the user wants to extract. time frames window is 1= {ltvi v bl
* Webpage rule management: manages the webpage rules entered by .
: : : ) : : . ) We define the following terms:
«  KWB is an automated quick news system. It crawls and collects the users, including the following operations: deleting, checking and ' wie
news items from over 120 news websites in mainland China, updating. Term { w (TF). The term frequenc . Threshold 6 and ¢ decide the numbers of popular words.
eliminates duplicates, and retrieves a summary for each news article trm Nqu'enq ( ) ¢ lerm Irequency Term rank (TR). We define the term rank of No.of popular words with different Delta/Sigma
using a proprietary summary engine. It uses a Labeled-LDA classifier C ler cl . , ¢ thread bool. URL pool of word W n [); in time frame t,,, denoted word w; in document [; in time frame t,, » '
to classify the news items into 19 categories, computes popularity orle %‘aAWOer cclllslteraco?.sm:s ot reei pool, pool, pattern by tf(w;, D;, L), is the number of times it denoted by tr(w;, D;, t,), as follows: 1o B Noof
ranks called PopuRank of the newly collected news items in each POOL, thoduie, cuplicate removal. appears i'n D:. denoted hy N:.. divided hy N. ! ' PopUI
category, and displays the summaries of news items in each category That s ! 7 ' tr(w;, Dy, ty) = a-tf (u,')-, D;,t,) 1 - o
sorted according to PopuRank together with a picture. « Crawler task module: consists of priority processing, temp grab, h . 8- df(w;, D,) g -
regular grab. e Dot = N;; s :
f (u,. ko) _, wherea > 0,4 > 0, and @ + 4 = 1. For é 8000
 Supervision module: consists of resource control (proxy/account), Note that if w; ¢ D;, then tf(w;, D;,t,) = example, we may let @ = 0.6 and § = 0.4 10 %
o . . i i M) = T g
monitoring, anti-blocking. i Indicate that we place more weight on term :
' frequency over document frequency.
KWB ARCHITECTURE * Program entrance. Bm
! 15 l i J 39 4
Document frequency (DF). The document ~ Average fterm frequency (ATF). Lel aion
KWB consists of five components : frequency of word 0 in the corpus D, de- atf (w).'Dt.) denote the average term [re- .
visual input PR ¢ of word 1w: i
. . . . p Cpensin noted by df(w;, D,), is defined as the total ~ quency of word w; in corpus D, That
* Crawlers: is responsible fqr cqllectlpg news 1t-ems around the clock el oy number of documents in Dv that contain 1. 18,
from over 120 news websites in mainland China. e manage i Lby N divided by the toal hJ X\ (s, Dy )
sorog enoled by /vy, divided by (he lolal number i= L \Wj, Ly, Ly
. e atf(w;, ty) = =—— . W
webpage rule of words in D, denoted by N. That is, fwjt) )\ EBDISPLAY
_ _ . management v
» Central DB: is responsible for processing the raw data collected from anti | Nj
. . . . . . core crawler e df ('ll..",f,l.) - =
the crawlers, including removing duplicated news items and fetching o supervision / A
summaries for each news article. module KWB is an automated quick news system that collects news items
real-time from all major Chinese news websites, classifies the news
. items into 19 categories, and displays on http://www.kuaiwenbao.com
gelstore webpage patten P . news items in each category with summaries and pictures, sorted ac-
« Summary engine: is responsible for returning summaries for each R e s W oATF(w: t.) = ATF(wj, b) cording to their PopuRank values.
icle with different lengths required by applications. This i — | ulpool — gATFw o) -1
new article Wlth 11 erent lengths required by applications. 1his 18 supaniskn -
t . . . : .
preparatory fechnology pattern pool excepton waming - avgDF (wj,ty) = —DF“"). We have also implemented KWB in mobile apps (Android App may
t-1 be downloaded by entering http://www.kuaiwenbao.com/
rawler task T " ' , ' :
sl R—— ATP(w; L) = Z atf(w;, ), kuaiwenbao.apk on a web browser of an Android phone)
» Core processing unit: includes Chinese text fragmentation. News module | LET-{L}
article classifications. Ranking each document according to duplicate removal DB(w; by) = X e
PopuRank. ooty resource control j ‘ )
processing proxy/account LET-{l)
*  Web display: is responsible for displaying on a website the news crawler task crawler At each time frame in this window, monitor the DF and ATF values for
items 1n each category according to their PopuRanks in each day, assignment controller each word. There are two cases: oranousy N
their summaries, pictures (if there is any), and links to the original s bl
news items. 9 program : C : : :
enterance  Ww;is anew word, that is, it did not appear in the previous time frames s
| : :
tomp grab regg,:; r in the window T , then we compute the TF-IDF values of all the new
words in this time frame and mark the top d percent of the new words nerwnie | aRRLRTCTRAMIRLYIAARARS, SPAIRETEVENAS-
as popular words. v GRHIARCH, S-S ANSR, W0 :

« w;is not a new word. Compute atf(w,,t,) and df(w;,t,). If the ATF and

DF values of word w; at time t, suddenly increase k; and k, times over

the previous average ATF and DF values, respectively, for word w.,
CENTRAL DATABASE denoted by avgATF(w,,t,) and avgDF(w,t,). J

Duplicate
remover

i
Data collected from the KWB crawler are raw data. A new database called
Segment news central DB 1s greated to remove duplicates and retrieve summaries for raw To specity k; and k,
. KWB data collected in every hour.
p  Classify news |
Rank news WosN . atf(wj, ) |
. . . TatA[”(u;]‘tl') = ) TULI RELS TTT
There are two different types of duplicates in the raw data: avg ATF (urj. tt,) enoure
fetch « Exactly the same news items due to reposting. — df(wj, ) — |
wInney « Different news items reporting the same news. rab (“"J’ o) avgDF | j tv). SR Y
Summary . . _ | . N PERMRTARRARS ~RONREH
engine The central DB retrieves article summaries and detects duplicates in a If .
parallel fashion. It sorts all the unprocessed raw data in increasing order 73 AMESRCRARRARR CO04SEAVANM. AP L ARRAEAERS, B4V 0FRIS
according to their IDs. Starting from the first news article, repeat the ratATF(w- tr) S ) TSEarEs | ' ’ e _
following: v ! mne c. 184, BRA0H -

ratDF(w;,t,) > o,
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» Send a request to the summary engine to retrieve summaries of

required lengths. THCAPRAR AR
L8 L UE R Pad |
Data flow in KWB system in each module will operate data and save new * Compute the cosine similarities of the article with the news items where 8 and o are threshold values, then we say that word w; is popular in Aoy
attributes. whose IDs fall in a small fixed time window after this article. If a time frame t
duplicate 1s found, remove the one whose ID is in the time window. " waceranes
e  Move to the next news article in the shorted list. PopuRank of news article D; € D, to be the sum of term rank of the

popular words in D; in time frame t,

KWRB also use index to delete duplicate news. The index of the news items

PopuRank(Dy,t,) = ) tr(w, Dit,).

| stored in the central DB contains four fields:
¢ata with weH,UD,
CONCLUSIONS
» News title. . . .
R RL The values of parameters in following figures for PopuRank calculation
B [ ]
& ) News URL. are u = hour, | = 24, d = 20%, 0. = 0.6, = 0.4, 5= 1.5, and 5 = 1.5.
Aty
gt e Image URL. . . .
a0 & We described KWB, an automated quick news system for the Chinese
: ) y
news Central * First and last sentence of the news content. reader. In particular, we described the architecture of KWB, the KWB
awdsta ~  Database : = - crawler framework, the central DB, the PopuRank, and the use of
. il . . . . I Tite Mot Time (tmestamp) PoguRank KWB.
s 00V \'-'m da News items that match any of these fields for all pairs of news items will A T— - —
be deleted. }EGERSNICHRARR I0MS60 oA
 RRRNTANEORGLE oM 519
Training ¢ ERRPARLRS KGN MOS0 48 *  Web crawling technologies are important mechanisms for
Dotabase "Paming resu ¢ ERABPMCRRRWRRIRLANDE 1430M5600 A collecting data from the Internet.
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g ) Dl Py W « Central DataBase filters redundant data and reduces computing

ing a0 0 HRGARMAXFA-SRRNMNEEDIINNEARS 140u00 4 p .
I RESARATIMAR 1430445600 @ and resources cost.
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atabase websie” \ W ARERAE SRS RASYRENS? WU A * PopuRank mechanism measures the popularity of a news item in
T 4 RORIREARA WM 4 certain time period.
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