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: At present, the virtual forums are free and convenient

speaking platforms, according to the speaking
specifications and through the examination of forum
administrators, the forum users can publish various
articles easily. However, as the number of users increases,
most of virtual forums have administrators to examine the
violative articles, but there are so many articles imported
into the virtual forums, it is difficult for the forum
administrators to check them one by one and return all the
articles to be revised. On the other hand, the publishers
may write violative words unconsciously, so the article
writers infringe the forum specifications with the
publication, and shall revise the violative articles, so
that the publishers’ willingness to publish articles
declines gradually. For the above problems, this paper
develops "A Forum Article Sentiment Analysis and Statement
Structure Reorganization Model for Increasing the Forum
Knowledge Utilization Value", divided into two kernel
modules, which are "Article Expressed Emotion Determination
Module" and "Publisher’ s Article Statement Reorganization
Module". A methodology applicable to forums is developed by
using the forum articles as the basis of analysis. The
former one deduces the emotion type of articles by
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analyzing representative events of articles, creating
emotion word membership coefficient, analyzing similar
statements and analyzing emotion probability and stable
value. In the latter one, this study uses integrated
semantic similarity analysis, review score analysis,
candidate filler sentence establishment and multiple
combined sentences, the article’ s statement structure can
be reorganized. In order to confirm the feasibility of this
methodology in practical application, this paper builds a
Web-based system. Furthermore, a real-world case is applied
to evaluate the proposed model. To sum up, this paper
analyzes the articles which may contain extreme words and
reorganizes statements for this type of articles. For the
forum administrators, the violative articles can be
extracted rapidly from the articles with specific emotions
and the violative statements will be reorganized. For the
article writers, the statements of violative articles can
be revised automatically, so as to save the time and
manpower for revising violative articles, and the
probability of violation can be known immediately.

Virtual Forum, Sentences Similarity, Emotion Determination,
Article Statement Reorganization
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BHE RHAULFLE BUERLT B o ek IB 85 TADE H IA2) 5 | 3 5
¥t ﬂ” AT w2 s B AR A e P E AT g TR L EET
B2 d ol BY R AL B A 2ZGEFLETLI 2R AELFE S oo N@)ArT o
EScore(ACE,) = PPScore(ACE, ) - PScore(ACE, )+ PTCScore(ACE, ) - TCScore(ACE,)
WherePPScore(ACE,) + PTCScore(ACE,) =1
HBAN)—E 2 FEFR AT HEL 2 HF Gk
) %;ﬁd Gregory % Daniel (2008) ¢ #ri&4g2 482 B ¥ * & 2 Friie & 2 “T4 B2 8w
Wi P 2 3 DS, ~ 5k (Angry) ~ £ (Anxiety ) ~ iR & (Disgust ) ~ & {# (Fear)
$-%# (Happiness) ~ %54 (Sadness) - B+ (Surprise) * - II%A»F Bl o fe BE iRy G ri”‘é, F?ﬁ“#*}fr
2 TS (ded 3 9A 0 BTN 2 B d A7 ) 2 HHE A B £ SS_Set, (402 »\(S)WT)

4

?
$ %4 Miao & 4 (2012) 2 3 5 P EFRF RN EZEREFAE LSS Set, » NImAFF > & ‘i‘ﬁ?"
ﬁv%ﬁ*F%ﬁ%?ﬁ””ﬁﬁ&w’%uz*@“” A 3530 2 & S 2 o

ReS(DEd,SW) T RAPR GBS TR e N (DA 0 T @R IR TR S G
oo HREFEiod 45 0 l“ﬂtmﬁ“?’ﬂ*‘ rj‘.ﬁﬁ;?ﬁﬁ%r&w?}}@r—*‘ﬁ* B H o

SS_Set, =L, where LS[S ,DE,] existin L , Vd (5)
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N(DE, NSS_Set_ )

ReS (DE,,S.) = xlog, (N(DE,; NnSS Set_)+1 6
( d W) ZN[L.,LS(SW,DEd)] g2( ( d ! w) ) ( )
alld
ReS'(DE,,S
ReS(DE,,S, ) = o> (DEq.5,) (7)
D ReS(DE,,S,,)
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i A ] 2 §oe
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B+ (S
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L.y {Lpprz,L Lp’b,...}, Lb‘”:[wl,wz,...’wb]T’ ADqu:[Wl,WZ,“-,Wq]T
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% BAG) 3+ B 2 NS E
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BAE SR SARDL T Ay BRI AR 015 o HER PR AP L BT R

EapT
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MR R R E L R LRGP RM I o2 5C0) 9T o AR B O S0 R T

W2 24 4 8 ReS(DE,,S, ) » 1t 5 %R 138 B & %47 w2 % % 8 R[ADS DI_,S_] > 42 £ (10)

q.y’ "W
S50 Bofs TE A1) E 4T AR EE 0 e & R E AT 2 8 % @ SP[FI(ADS,,S,),S, 1" #3+E &
R Aod 5 A o

IF Sim(ADS_,L,) = o(ADS,,L,) and N(L, NSet(NW)) <a(NW) and

NANC existin L, and DE, existin L, Then Sim(ADS_,L,)eSim_Fi(ADS_,S,) ©)
and NANC,DE, e ADS DI, V,
R[ADS DI .S, ]=ReS(DE,,S) where DE; existin ADS_DI  Vvd (10)
SP[Fi(ADS,,S,),S, 1=
D R[ADS DI_, .S, ]
exp| I[Fi(ADS,,S, ), TW)] +Sim_Fi(ADS,,S,)x N(A]*;;;_qu ~AFADS.S)
’ (11)

> R[ADS DI_,.S, ]
exp| [[Fi(ADS,,S, ), TW)] +Sim_Fi(ADS_,S,)x =~
a% p HFIADS,.5,). TW) -FIADS,S.) N(ADS_DI,, " Fi(ADS_.,S,))

0, N(Fi(ADS,,S,) " TW) > 0

where I[Fi(ADS,S, ), TW)] = .
1, otherwise

} and ADS DI exist in Fi(ADS_,S ) Vy

F S ARIIGE O B AR 2 B B
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. G Fi(ADS, * S1) Fi(ADS, * S2) Fi(ADS, * S.)
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HBAT BT+ % 2 R
AR 0135 0 8 & AT S 2 48 5 @ SP[FI(ADS,,S,),S, ] 7 1 jatifoa] (4e 2 58 (12)%57 ) 2] 8

_1‘

HHE R A AF AN 2 @ STIAL DI,S | (F®4cd 6) » % A48T 0 47

ERAFOEN NN B AR o d N FP A5 PHRBAEAFES I HEYRY F R

FHAENEYS] G AT 2 B R AE O FESNAL S PR T TR E 2 e o
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— S SP[Fi(ADS,,S,),S, xSim_Fi(ADS,,S,)xI[Fi(ADS,,S, ), TW)]
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(12)

— > —SP[Fi(ADS, .S, ),S, 1xlog(SP[Fi(ADS, .S, ),S, 1)

allu
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S ST[ADS; * S,] ST[ADS; * S,,] ST[ADS, * S.]

13



s rQ_q_Lriuz_, 7 Wow v 7;;;5_@%_5'_4’, NEAREER2ZEZoTLHHE Q_q_,lqz\w’ﬂ B AL T

2F LT E "%%W’HJEM£fA$wjﬁWhiwﬁ’”ﬁdﬁw Rk R
S W AR 3 P2 AT G B AR £ A 7%&FW%v’~m
%;ﬁfiéi”%%éf'i**zef‘“v']’ﬁqpaﬁﬂ"fs—‘g iﬁj‘pl,gw.&,ﬁm EE_Q__%_, Z'Z]JE,,,TL& FTV"J

32%¢ﬁ¢i%ﬂi£ﬁ£
7}%3 SR Jﬂz '%ﬁ-?“” ‘.Lﬁ‘ggJiﬁdéljé%‘—kﬁ,%,#',%F&&?iﬁﬂéi%?‘;%"lp\g04;’:‘

ﬁ%@hﬁﬁ%@bﬂﬁfﬂﬁ@é FALPFE WYV E R RLF ORI E T 0
Z
3%

[

7\'\2\& s

WERAAMZEBEFEOFEEY PFEFORYRRAKF LR T EEEE 0 &2 47 Chend 4
(mm)ﬂaﬁﬁﬁﬁﬁﬁf%é%l b E(B1)E 4 F(B2)® » FIW Y § 2O WAER 1 0 4

THAWERAANZ F o BB SEFh2 %% WLL%“%SE‘?(B3)6 » &%Kuo (2007 ) z =
S *&ﬁ 2 Bﬁz;}g Mo o d NI T A T g e RFHITL LT o222 T
B R HBALHHBIE A S F LA AR BrLluj;; C001) 2 g i

INERFHGEE LRI BRIPIN A RIS RS P EHFE > TV REF oL B2 AHIE

o Bt BMBO)RAI Y AT 2 - 22 ,;4;}7%;‘1 AEREBE PN R o

WA R EAL NG R S EZERA GO TR R - R RSB T
B E2 F R DHEE Y FF A RN S H*mﬁﬂﬁvﬂﬁ*ﬁﬁﬁﬁi~°#%%¢
FFRAEAATA > AT AF S Chen® 10) 2.3 E AP %f—r;w*ni TRZRRFEK (YT
ATiE O 2 R AARE) B A A s B LR # (Voting Algorithm ) #-< F & 2_4p 428 1 %
R AN EFYr PR FERLSKE ﬂ(ﬁ Lﬂ*ﬁf« v MLBETIE R -ﬁ—’«k?ﬂ?“if”l 5
BN FLARS o AT ERY R F 0L B0 wﬁd BaEizE835 0 &%
AFE 4 Kuo (2007) 2% % L 7 £ £ 37 975 ““mﬁé FRARGEZ T uﬁﬂﬁv 2 E
£z o ’jf%-:gﬁ\ﬁﬂiﬁiﬁ—‘é‘-\ﬁ: PR NLE ’I"J)b':"‘l"ﬁo ) MrPFF' BT AP
a7 s B~ LE ?_q.'é“ﬂﬂé?“"rﬁ iFiE E L AR~ ERE R LT ELET
A2 oF Ay a‘:{’ﬂ‘lﬂiﬁfrﬁ@ PR F R AT Ee g B ?lﬁiﬁ'»ué”’\?k—&@iﬂ? (%
ﬁ/upp) AR EREE L2 FE LS s B

BEANBBHAL T LE
EH o TR E R RS L F o 5 PR "
ﬂ8“r~r °

N\‘-ﬂm}/\c\m’\»

%:
_‘m
-\_g
Jxﬂ-

bﬂ

o

d

-n\
oy

*ix
VN
b
4t >-

. j%iﬂ*m)‘;ﬁtiw Nm?&\
R
o

e
A
WO
F\;‘é \x,
m

[ \‘““» Ty €
=
N

N Ty
(\x.

i"‘:ﬁh G

"J‘J\ :1
-

—=\
(w. b
\.
M)

d.
RN g 3

BN R o AL AT Bin AR

W3 v
L Tum
2H 3 Fl 48 393

g | 55 - Mz!_

Rl [

FahzXFE - RAHRIL G 2886
& " RABEEZBOER taxEER

B8 -#rFvRxF LT LH
# BBN=F Wh i 2 § 2 4 42370
AHI T DR R A, 26 R AR (€5 A L R F £ 2o
ig:?ﬁﬂ',ﬂ\ FF% %—#EP\?"F\: F%Zﬁ,ﬁlﬁﬁpv F%fﬁﬁﬁ, “’P’?E’\?E:' 'f%- i__ii_‘s?—‘“— EIJ_hL]—}f%’H' 7 #Ej_’gi FF%
HN(FAL Set) » gt *h > A3 Fr7n e 3t B BRI F 240 R P B N(LDW _Set ) 0 1
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> Sim(A;,L,)
> | Sim(A,,L,)-| (14)
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N(LDW_Set,)— > N(LDW_Set,,)
p#m
L.
Sem(A,,L. )= (15)
P Sd(A;,L,)
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all p
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TE LB F B ACRT Set ¥ » B AP HEER T V40T ¢
(a)72 T 3o i % P
FEAEHPRE RS L RREL T LH SIS 107§ R RS et il Loy
R FRBEFETEELHETHE - &n BT IHE T 5 PHEE Th PGrade, » 3R & e R T 15
B WA TGRET Y P2 F LA IR o (17)07T o
Z:LPGradep
Th_PGrade,= aan— (17)

CRT Set={A; | PGrade < Th PGrade, }
(b)r1 ¢ =Bt s P HEE

BEFLER A B b B A AR < 0 PLEER T oE - A Jff?“':"g‘:’ L
P 4§ & Th_PGrade, » o= 58 (18)“F71 » ¥ P i F3oRA BT (K 4p %) ¢ ndic T4 7 3%%
HrR2 P 3REBAEFLRER -
LPGradep+l
2 IFL, is odd
Th_PGrade, = 1 s )
EX LPGrade ., + LPGrade ,, IFL, iseven (18)
+1
2 2
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CEHRTAMIEE
RFFAVEEHEAEE > NEFHFERF LRI HA FoooAe 2 N (19)57 0 FIER A
Bl 3t p 7R AP HEE Th PGrade, PI#-3% % F < 23l EF o E2> £ E & CRT Set » o
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(@] 1 5
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Th PGrade, » 4 T %hA X FAAHE N VR F 2 FLA2EHRE T E &2 FREFF L2 47
B oo Ao 38(20)87 7 o
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CRT Set ={A,|PGrade<Th PGrade,}
() At Heiv i P HEE

P UHAPED A IR EREEFERE T2 E N 2 WL e 4TS

HE > Szt ArkEFHEE - g AT ESZ 2 Al Q N LR
Th PGrade, > & @ &FE#HE > T2 R LA ¥ oo 82057 « ¢ » FER L)) EFEE
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Abstract

It is a common practice to acquire information and knowledge from the Internet; thus,
keyword searching, document classification and other technologies have been developed to
facilitate searching. Although the search engine sites can narrow down the scope of search,
knowledge demanders without background knowledge in the specific fields need to
continuously search and receive feedbacks. Hence, this paper develops a Domain
Knowledge Document Retrieval Platform using semantic analysis and document
summarization technologies for domain knowledge documents. First, this paper analyzes
the ergonomic technology reports from the website of “Institute of Occupational Safety and
Health” to capture the expressions and related vocabulary of domain knowledge documents
to develop the knowledge vocabulary database. Second, through the Question and Answer
Analysis (QAA) module, the correlations between proper names and query strings can be
obtained. Third, the most conceptual or representative sentences of domain documents can be
derived and serve as candidate sentences for structured summarization. Finally, the
Document Structured Summarization (DSS) module is used to calculate and retrieve
representative sentences of the documents and integrate them into summary for knowledge
demanders. In order to demonstrate applicability of the proposed methodology, a web-based
knowledge document retrieval system is also established based on the proposed methodology.
As a whole, this research provides an approach for knowledge demanders to efficiently and

accurately acquire the domain knowledge documents.

Keywords: Institute of occupational safety and health, knowledge management, data mining,

document summarization technology, semantic analysis
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1. Introduction

As the Internet becomes a popular source of information acquisition, many researches
have been conducted and technologies have emerged to help users searching for and
accessing information quickly and efficiently. To help wusers obtaining information
conveniently, websites have been established to collect literature of related fields; these
websites are representative in the given and specified fields. In other words, when users are
searching for information, they conduct searches on the website intuitively. Although
webpages at present allow users to obtain information by search topic or keywords, the
search may not be successfully if the users lack domain knowledge in the specified field. In
addition, as contents are in free format without restrictions in the number of words, document
filtering of users may be affected by personal browsing and reading preferences, thereby

reducing the knowledge sharing function of these websites.

Knowledge demanders search info. or
knowledge from Institute of
Occupational Safety and Health website.

Shorten searching time by document
structured summarization

Structured Summarization

Keyword searching au..d ¥
analysis . Abstract Presentation
) . .

Figure 1: To-Be model

To solve above problem, this paper proposes that the methodology of user filtering in the
search technology and document abstract presentation should be enhanced in order to help
users to rapidly and efficiently obtain the documents needed. Based on the website of
Institute of Labor, Occupational Safety and Health, this paper analyzes the knowledge
document expressions and related vocabulary regarding the research reports (documents) or
technical books on the knowledge websites, and establishes the knowledge vocabulary set. In
this way, semantic association with the search word series can thus be established to enhance
the keyword semantic search technology. In addition, the conceptual sentences of the
documents can be obtained by using the knowledge vocabulary library. Meanwhile,
structured summarization based on the document structure can be established to help users
quickly determining the documents and avoiding the impact of personal reading preferences

on the filtering of documents. The proposed domain knowledge document retrieval
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methodology, combining semantic parsing and document summarization technology, can
strengthen the search word series semantic determination by using the representative
vocabulary of the document. The proposed platform can also avoid the impact of personal
reading preferences on document filtering by using the concept of structured summarization,
and thus enhancing the knowledge sharing effectiveness of the specified field website. The

To-Be model can be shown in Figure 1.

2. Literature Review
2.1 Q&A application and technology

Regarding the topic of Q&A application and technology, this paper conducts literature
review relating to Q&A application and Q&A technology, expecting to observe the different
perspectives and dimensional analysis for different types for understanding of the
characteristics of Q&A application and technology.

The types of Q&A application can be divided into the Q&A system and retrieve system.
Regarding Q&A system, Oh et al. (2011) proposed a compositional Q&A system using
criteria judgment for question analysis. The question format (single or multiple question
items), subject, question limitations (time or location) are used as the judgment criteria to
learn about the types and formats of feedback sentences. Cao et al. (2010) established an
online Q&A system (AskHERMES) for medical clinical reports to capture the key points of
the complex clinical reports without fixed format. Regarding information retrieval, Huang et
al. (2006) proposed a composite relational model to capture biomedical literature by using the
shallow parsing to develop the grammatical and semantic structure, and using the greedy
method for matching to acquire the theme of the biomedical literature through the training
model. According to the document association and common features’ BE (Basic Element),
Teng et al. (2010) established a user-oriented document summarization retrieval system.

In terms of Q&A technology, this paper categorized various considerations. The factors
for consideration may be based on subject, document characteristics or the semantics for
analysis. Concerning subject for analysis, Oh et al. (2012) proposed a Q&A learning
mechanism to analyze the structure through the existing Q&A documents, and used the word
meaning disambiguation for semantic analysis to obtain the combinations of questions and
answers (answer format, answer subject, target and expected answer content). Han et al.
(2007) determined question types to establish various types of relevant vocabulary, allowing
the users to determine the problem targets and analyze the question retrieval category, in
order to expand the question. Jones and Love (2007) argued that if the relationships of the
documents are more similar, it means that there is a common role in between the two
documents. Through the background environment, with the relationship as the matching
criteria, the common relationship of the documents can be obtained. Ko et al. (2004) used the

important sentences as the basis for document classification in order to enhance document
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classification effective. For semantics, Dorr and Gaasterland (2007) proposed a composite
model considering tense and semantic relationship to associate relevant events based on time
sequence relationship and event viewpoints. Dunlavy et al. (2010) proposed an integrated
information question system to conduct the relevant question analysis according to main
sentences with characteristic market documents, such as the sentence location and document
content, by the potential semantic index technology.

2.2 Summarization application and technology

For the summarization application fields, most applications are in the fields of too much
data or too many similar thematic documents, such as in the medical field, the online news
and legal field. Regarding the problem of too much literature in the medical field, Elhadad et
al. (2005) established a uniform summarization model based on search and retrieval
technology to summarize the abstracts of the results, thus making the browsing process more
efficiency. To overcome the limitation of textual length of news headlines, Zajic et al. (2007)
used the document compression technology to form the reserve sentences from the captured
abstract sentences from a single document and summarize the multi-document
summarizations.

The summarization establishment technology is discussed in the “supervised machine
learning” model and the “non-supervised machine learning” model. Regarding the supervised
learning, Bollegala et al. (2010) used the support vector machine for classification to group
the sentences of two documents for sequence and abstract. Li and Chen (2010) used the
statistical language model to determine the documents correlation, the probability sequencing,
and potential Markov chain model to capture the representative segments. Through the
assumed sentences combined with statistical computation, Jung et al. (2005) proposed an
automatic summarization model, which can establish the assumed sentences by linking words
combining the neighboring sentences and compute the importance of documents according to
titles and locations. The research also conducted the clustering analysis pattern to obtain the
similarity and form the abstract. Regarding the non-supervised learning, based on the
potential semantic analysis, Chan (2006) proposed a quantitative model to capture the most
representative sentences, which can strengthen human understanding models through
potential semantics, and organize the most representative or linkage vocabulary into the
lexicological network to present the association between sentences of the documents.
Steinberger et al. (2007) established the automatic summarization system based on the
potential semantic analysis and proposed the limitation of the number of words of the
summarization by document compression percentage. Ko et al. (2003) proposed a
subject-based document summarization technology upon the vocabulary clustering, which
conducts the textual association analysis of the document and present by using the spatial

vectors to obtain the vocabulary clusters and determine the cluster core to produce subject
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and keywords. The compression percentage was used to capture fixed sentences to form the

summarization.

3. Domain Knowledge Document Retrieval Methodology

The proposed domain knowledge document retrieval methodology uses the technical
books and research reports on the professional website as the basis for analysis. This paper
analyzes the structural characteristics of the knowledge documents, and proposed eight
expression items and 28 detailed expression items while establishing the knowledge
vocabulary set. Through knowledge vocabulary set, this paper obtains the terminological
terms, proper names for semantic association, analyzes the main question words based on
search word series, and determines the associated or related semantic words. The
corresponding knowledge document can be found to enhance retrieval accuracy. In addition,
the vocabulary rules can be established on the basis of knowledge vocabulary set to obtain
the conceptual sentences and capture the representative sentences of the documents,
according to the rules of structured summarization. In other words, the development of a
formal knowledge document can clarify and completely express the report contents.
Therefore, the main methodology can be divided into the following parts as shown in Figure
2, including Part 1 Knowledge Document Expression Item Analysis module, Part 2 Question
and Answer Analysis (QAA) module, and Part 3 Document Structured Summarization (DSS)
module.
3.1 Knowledge Document Expression Item Analysis Module

This paper consults ergonomics staffs and summarizes the repetitive or important
descriptive words in the improvement reports and technical books for the establishment of
expression items of the knowledge documents. After the analysis of the knowledge
documents, the establishment of expression items and the capturing of the conceptual
sentences, the expression items and the details of the detailed expression items are illustrated.
The main calculations include Step (Al)-Establishment of the expression items of the
knowledge documents and Step (A2)-Conceptual Sentence Acquisition.
3.2 Question and Answer Analysis (QAA) module

As most of the query strings input by the users are intuitive or colloquial query string
words of the users and do not belong to the domain vocabulary of the knowledge document.
The domain vocabulary search is used to find out the relevant knowledge document; on the
contrary, the self-defined query strings (i.e., colloquial query string) may have no clear
definitions, it may result in finding some irrelevant documents. Hence, to enhance the
natural language search flexibility, this paper proposes a knowledge document Q&A Analysis
(QAA) module to conduct the analysis of the main question words of the colloquial query
strings of the users, and find out the semantic words of association by matching and parsing

of question words and answer words, and thus capturing the corresponding knowledge
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documents and enhancing the retrieval accuracy. The main calculations include Step
(B1)-Determination of the implied goals of the question words and Step (B2)-Determination

of the vocabulary category similarity.

Part 1

nowledge Document Analysis Module

Part 3
Document Structured Summarization Module

Domain

vocabulary
atabase | ) I
Structured
[Target Document ity

Summarization
Dy

Part 2

Conceptual Sentence Acquisition Module
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Figure 2: Architecture of domain knowledge document retrieval platform

3.3 Document Structured Summarization (DSS) Module

For the completeness of the textual descriptions, the DSS module can be divided into
two parts including the establishment of brief part and the detailed part.
3.3.1 Establishment of the Brief Part

The brief part of the structured summarization is mainly to calculate the centrality of the
sentences before carrying out the selection by sentence structural integrity. If the sentence
contains a variety of conceptual vocabularies, it means the sentence is representative of the
text, and thus the sentence is listed as a candidate sentence for sentence structural strength
calculation. The sentence structural strength calculation is to consider the readability of the
abstract, hence, the sentence structural strength (namely, the relevance between the subjective,
predictive, and verb of the sentence) is calculated to acquire sentences of completeness. The
set of the acquired sentences include: the operation name set, the injury cause set and the
improvement method set. The main calculations include Step (Cl1): Calculation of the
Centrality of Conceptual Sentences, Step (C2): Calculation of Structural Strength of
Conceptual Sentences and Step (C3)-Calculation of the Weights of the Conceptual Sentences
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3.3.2 Establishment of the Detailed Description Part

The contents of the detailed description part include the description part and the
assessment part with detailed descriptions of operation, operation environment and operation
hour. According to the above, the set of the sentences in the description part includes:
operation set and operation environment set, and the assessment part acquires mainly the set
of improvement methods. The description part is mainly of the operation and operation
environment sets with implied vocabularies including: operation goal, domain verb, force
application level, operation title and frequency; the assessment part is mainly of the
improvement method followed by injury cause, operation tool, assessment verb vocabularies.
The main calculations include Step (D1): Acquisition of Conceptual Sentences with
Operation Definition Vocabulary, Step (D2): Calculation of Mutual Dependence of

Conceptual Vocabularies and Step (D3): Calculation and Acquisition of Conceptual Sentences

4. Domain Knowledge Document Retrieval Platform

In order to verify the feasibility of the domain knowledge document retrieval platform in
the practical application, this paper uses the improvement reports on the website of “Institute
of Labor, Occupational Safety and Health” as the case verification samples, and the core
functional modules of the knowledge document retrieval platform to evaluate the feasibility
of the proposed methodology and the developed platform. The users can realize the function
of “knowledge document uploading” through “knowledge document management module”.
After the knowledge document uploading, through the “knowledge document expression item
analysis module”, the platform can capture the conceptual sentences of various expression
items of the knowledge document as shown in Figure 3 and Figure 4. According to the
relevant conceptual sentences captured by the expression items, such as the conceptual
sentences of the expression item of “operation identity” including “...the joint lifting by the
operators...”, the platform can obtain the keywords of the document such as “storage box”
and “handling”, based on which the platform can analyze the question goal and the relevant
answer word combinations. As shown in Figure 5, according to the parsing of the question
word, answer sentences and answer words matching, the platform can obtain the relevant
answer words of the question word “pain” such as “construction industry” and ‘“‘age”, as
shown in Figure 6. Furthermore, the platform can connect relevant documents according to
the question goal of “pain”, and the related answer words of “construction industry” and
“age” via question and answer analysis (QAA) module, or select the documents through
structured abstract. For document structured summarization (DSS) module, in the case of the
brief structured abstract, the platform may compute the centrality score and the structural
score. For example, the sum of the weighted score of “the operators do not need to bend...” is
“12”. Then, according to the weight, the simplified structured abstract can be established

according to “document name”, and “operation name” (see Figure 7). Regarding the
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establishment of the detailed structured abstract, through the coefficient, it can form the
vocabulary chain including “warehouse, transportation, and other main problems”. The

detailed structured abstract can be obtained according to “operation description”, “problem

description”, and “way of improvement” (see Figure 8).
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Figure 3: Document expression items Figure 4: Document expression items
analysis result (1) analysis result (1)
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Figure 5: Q&A analysis result (1) Figure 6: Q&A analysis result(2)
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Figure 7: Brief structured abstract result Figure 8: Detailed structured summarization
result

5. Conclusions
As the specific knowledge fields are too professional, general users can hardly know and
define the key words. As a result, the document search will take more time and have more

obstacles. In addition, document abstracts are often presented in free form without the
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limitations on number of words. Therefore, it can easily affect the selection of documents due
to personal browsing and reading preferences, and thus reducing the knowledge sharing
function of the knowledge websites. Hence, this paper proposes a domain knowledge
document retrieval methodology and platform. The methodology and platform can process
knowledge document semantic Q&A and realize the semantic association of general
vocabulary and professional vocabulary through Q&A semantic parsing. Hence, users can
search the general vocabulary and get the relevant knowledge documents and then convert
the knowledge document in free form into formatted document abstract by way of structured
abstract to enhance the reading and selection of users. In this way, the proposed platform can
help users to access to the information on the professional website of Institute of
Occupational Safety and Health, and thus enhancing the knowledge field search
effectiveness.
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