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[t 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
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without background knowledge in the specific fields
need to continuously search and receive feedbacks.
Hence, this paper develops a Knowledge Document
Retrieval model based on question and answer analysis
and document structured 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, based on Conceptual
Vocabulary Determination (CVD) module, 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. It is expected that
knowledge demanders can directly read the desired
parts according to problems to ensure they can find
document they want within a short time. In order to
demonstrate applicability of the proposed
methodology, a web-based knowledge document retrieval
system 1s also established based on the proposed
model. Furthermore, the knowledge documents (i.e.,
ergonomic technology reports) from the website of

“Institute of Occupational Safety and Health” are
applied as examples to evaluate the proposed model.
As a whole, this research provides an approach for
knowledge demanders to efficiently and accurately
acquire the domain knowledge documents.

Institute of Occupational Safety and Health,
Knowledge Management, Data Mining, Document
Summarization Technology, Semantic Analysis
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MFE 5N ’fﬁd Es Fr *“Pf }%Api’“ 2_ B R a2 3% % (Medical Language Extraction and Encoding * MedLEE )
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~P\ FARLATRPEE 0 T AVREAMAE S 2 RS AR I AER S P IEE T EE YA AR
B R EFF AP R R ITREN D T FHWHmIR o Moens E 4 (2005) H A - EEEE FTH - 2 2
B BRRERS XU ERIESFERE 2GS o ZHA A PR
(Part- OfSpeech POS) ## 5 5 < ;z,~p+§fr AMB2Fe P UFERRBAE PR 22
FF B LAPEE B2 2R 3»'“4\ LE 2 A A SEAEHPEFONE HREFONSFR o
O 5“"1‘ P BTy BRI &R e e r"‘*‘%’ﬁ‘d i {Eﬁf‘ F R BT AIER -
BEATRY A R (dem iRt Wp ) ;Moo BT S 2 [if—uB’»
EHER T SFTEEEE L o Xie fo Liu (2010) B 4+ H%'?;g 7\3&?&&?&»1"!&&?; %’"\%” >3
Bt A PR R A d RGeS Y > BEA £+ £ (Support Vector Machines » SVM) & A%
P23l Al g A2 o s S B4k (Up-sampling) -~ > P~#& (Down-sampling) fr
T AF P~ (Re-sampling) = 87 B4 = 5% > 03 3 2% #eig w] (Minority Class ) P #B~2 ¢ 2 35|
ErE -
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¥t BT Y 23 F 2 5 2 4L Bouras £ 4 (2008) H - BB ACRTE R 5K AL
(PeRSSonal ) ° 37F7 7 #-peiTH ~ > T p L 4E & ii%zﬁa\” A4 2 34 (Text Labeling) >
28 EATHE RSS T@EPF»z&r"’ﬁxﬂiﬁ A Fl?szzﬂ%ﬁ-ﬁ FRFEBEITE Y 22 MeEF o T UAREAR
Uiﬁiﬁﬁ_é*%i’@ﬁﬁ;‘rﬁ B fSERLF AABF AR iiﬁ“-ﬁ-‘ﬁ'é-%frg'}”'\i#i;ﬁﬁ”%fﬁ b1
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Zajic % « (2007) BORATRAALY FE R ZUF] Y v BRGHCRFRE - v R 2R F 0
AR G EFOLRES Y PR ARG T 3&@5 A FE L ()fEfre F
(Parse-And-Trim ) ~ (2)A > £ &\ 5 ¥ % 48#°7] (Hidden Markov Model » HMM ) 2_ :z 2 $3] : HMM
Hedge (Hidden Markov Model HEaDline GEnerator) o i i 347 £ v 3 "f REZ o (TH i@
B AR PFBFFCLAELTFEUIIR T ENPERTAFEER AT EFF e 7 1 FF
MR~ FWHREEERFLIER  FARL > BEFIREEFFT O RGE B RBCHFERR
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g~ B p ﬁm#’?ﬁ"‘a‘ﬁ PR RS NER QK}%"&\:’? 2 v fE e Flpt o A NATE O N E DR
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e dERREERE FREEELES £ (Support Vector Machine > SVM) P R GFAETTHES
Y 2 F o BER TR AEL o Jung F 4 (2005) BEEXFOSERTFED ~\u#t - 3%
pode it & B0 ’;ﬁd g g (Bi-gram) B & 5 & AP AR o aE = zp,wz:ﬁg » TR E S L A
EgE et 22 £ R (THRAE - R F R u?[”JMfZ NEFe o RS LREERES A}%ﬁb—u@f”
HEAS P EpE s BE ERABES A LR o Benedi 'fr Sanchez (2005) #- SCFGs # %
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Evaluation » ROUGE ) =i { it 4v g 8 (20 3% § 618 & %2xF o Steinberger % 4 (2007 ) M B R
4 47 (Latent SemanticAnalysis "LSA) FAZZpE MR ko X BREEE 4 R NERF
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3.1.2 JA& 3 P H
Lip e BDIETF HE 0 N @R EFASD KRS R e 2 TamE Rk
AR ERAED > L HE 2 EOSDEE RN EFRABERA Y LA ERABEAIRE
WERFRFERELE Y Ao S ()RR 0 F A F S P S SSD; -
SD, ={SD,,SD,,,SD,,+,SD,, " (1)
SURREPERAN A2 B ERA R PR RRANE 0L B BH LT RS

2B ERR B p & aa;%;rlz I ESE T S Wr"f :
. T4 837722 (ROF) a8V Q)97 » FREFOFT AN TEGBBRALAGFRY  TE T332
ESD 5 TR 2 AT OF Set o

IFSD,; existin OF(CS) Vj Then SD; € OF _Set (2)
2.ﬁ$%ﬁ%ﬁ%\(RON)&r RO A FREFOH AN L LERATRY T
’bj{rvg T SD] IS lfi f?— E—‘u\:\? ON Set -
IFSD; ; existin ON(CS) V] Then SD; € ON _Set 3)
3. (P ¥ 5 AR (RLOR): Ayt FrE Mt B T 5 BI L2 Boalik B 2 A (45~ 3R o B L2 )
e - BEIABERTNATEEEL L2 A > Ao N2 (0)P7T o Bz R 01 BERA
B gtp 2 E 002 g o do o 55 (7)95F o

IFSD; ; existin ORT(CS) Vj  Then SD; € OR _Set (4)
IFSD, ; existin (ORT(CS) and ORA(CS) )vj Then SD, € OR _Set (5)
IFSD,; existin (ORT(CS) and ORS(CS))¥j Then SD; € OR _Set (6)
IFSD;; exist in (ORT(CS) and N(CS) and AU(CS))Vj Then SD, € OR _Set (7)
4. TEBRBFZFRZDN (ROE): Ry 258@®)2 2097 » #> i £ R 2 5 it MK # 7F # F(CS)
LEUABGFRFRFLCS) RS L8TE4 NCS)M2 £ R H =354 LUCS) » P ri i (7%
B R
.. (F(CS) and FL(CS) ,
IFSD; . existin V] Then SD, € OE _Set (8)
N and N(CS) and LU(CS)
IFSD, existin (OT(CS) and N(CS) and LU(CS))Vj Then SD, € OE _Set 9)

iﬁiﬁé&ﬁ%ﬂ<Rovrﬁﬁaﬁami2ﬁam%%’x»w;am\%éﬁﬁﬁuﬁ%a
“73E 1 OG(CS). & — 4733 GV(CS) ~ (F¥ 1 E3Z 4 OT(CS) - 11 2 & ¥ #3035 & PV(CS)

IFSD, existin (OG(CS) and GV(CS) )Vj Then SD, € OV _Set (10)
IFSD, exist in (OG(CS) and GV(CS) and PV(CS) )Vj Then SD, € OV _Set (11)
.. {ON(CS) and GV(CS) ,
IF SD, . existin Vj Then SD, € OV _Set (12)
. and PV(CS) and OT(CS)

6. TEMREZAZN (ROH): TEBFFRZANTL T FE2ZAFETpR - A2 0e 307

3”?4 # 4 OFQ(CS)~ T £ R 3F 4t OH(CS)~ £ 5E4E 4 ODT(CS) ¥ %1 = 54 (13)~ 254 (14) »
SIS EFBE B L2 F 0L ITERRERZBE AT OH Set o

IF SD,  exist in(OFQ(CS) and PV(CS) and N(CS) )Vj Then SD, € OH _Set (13)

IFSD; ; exist in(OH(CS) and N(CS) and FU(CS) )Vj Then SD, € OH _ Set (14)

OT(CS) and ODT(CS)

and N(CS) and LU(CS)

7.5 T 2FFRZ (RIC): T 2FFpizR 2 2L ¥ 5T HEid 28 75T 2

FERNE TR RBONIOBEFEF §E 2 FFRZBAF 7 IC Set
IF SD, ; exist in(IC(CS) and B(CS) )Vj Then SD; € IC_Set (16)

IF SD, ; exist m[ jVj Then SD, e OH _ Set (15)
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8. i 2@ iR (RIM): 2NN 2N(18)%F 7 » sxf » 2 RN A E > ¢ Fecg p
11G(CS) ~ 3¢ & 42 GV(CS)~ #e 4 327 % IR(CS)» & & & — 43 GV(CS)~ & L #3994 PV(CS)
A xF_Iq:_ 2 pﬁ‘ OT(CS)'&L» °

IFSD, existin (IG(CS) and GV(CS) and PV(CS) )Vj Then SD; € IM _Set (17)
IFSD;; existin (IR(CS) and GV(CS) and OT(CS) )VJ Then SD, e IM_ Set (18)
IFSD, ; existin R(CS) Vj Then SD; € IM _ Set (19)

IFSD;; exist in (RV(CS) and ORT(CS) and PV(CS))VJ Then SD, € IM _Set (20)
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FEAFEAS S TGN A BT P E IR AR (QWi) 0 Rp¥F 1 & 2 FL T
P2 EFFPREMNEEFRRELF > YRR EF L TG, T RpEERp TR rﬁ.f%&j’%“'ﬁ”% o
K ﬁﬂ. (4o 3000 ) i 2 #%’—J’ MBREEMFELE TAK & TAw, F T%’ﬁ‘g FRIT
—wa Repr @z w for (AW 7 5 B ¥ R (AWin) #rie s o Jid 258 Q22)3 Bk v (QWU)
A HF (AWem) 270 NP S > NEARPERR T VL GE PR TR LAR IRy R
R B Ara S (23)91 o Fpd AN FART T RPF L EE o AWQW)EE &Y B e T 48
Mtz sgR g g o
QWi {Q 115QWi,Z’QWi,S’”"QWi,jJ'”} and AWk ={AWk,l’AWk,Z’AWk,3"”’AWk,m"”} (21)
CAAW,, [QW, )+ C(AW, , [QW,,)---+C(AW, , [QW, )
CQW,;)
QW,;) > a@(AW,QW) Then AW,

P(AW,,, [QW,;)= e C(AW, ) (22)

IF P(AW, QW,, € QWAW 7, (23)

,m? ,m?

3,203 4 AT S Ap 02 B ]85
AT 2 EEP Y EE et 2 A Emp é&u? 2 EMEEF R (D) o3 (24)
#= fﬁiéﬁﬁi%é%ﬁ THELEEER - ﬂ\#b%.l‘lrév Z ) (VectorSpaceModel VSM) z
Az Snde (Cosine) 3 5% B @ v B 2 p AR > T o825y ik &2 22 4p
12428 Sim(DJQWAW,) » 40 128 % 3¢ FHEE @ 7 BARABIT T 1> T4 7 od oAkl 4 2 22 j378
& e
D.

1

{Di,wDi,zaDi,sa"'aDi,qa"'} (24)
D7 -QWAW,”

. — (25
D% [-|QWAW, ™ |

D,” = [w,w, - w, [, QWAW " = [w,,w, -, w, ], Sim(D, | QWAW, ) =

q

Pt AT A e R S SN ;,5%* HERGFES 2o o20202 =50
(29) PHFER TV 5 TE ~ ¢ -2 A DEBEERTE 5 —’:%“F'“ﬁi:fﬁ ©(Dq,QWAWK) T £ 7%
EEFRE LS ¥l FE 2 2 & (CandidateDoc_Setd ) » H 3K 27 N4k 3 977 o
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L3 MEER TS R()

e 74(260)1 = 5(29) 213
> sum(D,) AL EF R
TEE | oCT,D)=""_— | IF Sum(D,)>o(CT,D,) Then D, eCondidateDoc_Set,  (26) | ¥ =t #c > % 1
N(CT,) PR E T IHE
Sum(D,,,)
(CT.D) 2 IF N(CT, ) is odd W g v
- oL = V-2 'S 3
Yo L (Sum(DM) +Sum(D,,, ,) j IF N(CT,) is even (27) D P
2 2
and IF Sum(D,) > w(CT,D;) Then D, € CondidateDoc _Set,
= N(CT,)x75%
® A (CL.D) Slum(Dix75%) IFQ¢ {X :‘X‘ EN} 28 MOER o Ak
@ )= , g
" 0 S (Sum(D, )+ Sum(D, ) TFQe X 2|X| €N} @) | e 7 333 -
and IF Sum(D,) =2 @(CT,D;) Then D, € CondidateDoc _ Set,
z ii IF Sum(D,)> @#(CT,D;,) Then D, e CondidateDoc Set, 20) | &% % p i3

:z@fﬂvﬂv»i£§ﬁ¢ﬁJ%$@w;ﬁﬁFah&ﬂzﬁprﬂﬁu'zﬁwﬂéﬁawéazﬂfﬁﬁ#pwwfé
FoORNTRFELEEZAMB A FRPFEAN IS S puMERE A EET AN
\#BF&@Q [,_ o

33BHTHEHE

ﬁ@ﬁ‘“%ﬁ'ﬁﬂﬁﬁpﬂa’ P RANZES > LY BEE TR I E R EL
g ﬁ”*f*‘ﬁ”%$~¢m’»ﬁ@ﬁﬁﬁﬁ%@&ﬁzéﬁiﬁgwo*ﬂﬁq
4%53‘*'#»'Mvsr%+%f’fr+iﬁr1% R M&rﬁ&g AG ZRRA s A u A s IRA R 2
i 20 oué'»dﬂz ,tﬁ;ﬁ@]aﬁuu#.u;f%g}L‘ﬁ,g’ﬂfﬁu 22 R F P g F R EEO
N li”ﬁ BAETV L UEEEHCFER R Bt p o TV LR BN G A 22 £ R
lr:_:';o
3.3.1ff k2 =

FHGERFLIHIAS LB NFERE SN A E B2 R pap morﬂw,»guz§ PEEC
(T SN ﬁk”*A%ﬁ’éF’Wﬁ$%$@iéwﬁﬁ&’&ﬁa= Sl PR A EELA
%ﬁ%%ﬂué B3 REAM BREFZ L GETES uﬁﬁs"Aﬁ”ga s e pE L R 2
FRFMLL S %?%F”“‘*T#”‘ 'F"-%ﬂ%liéfr’”'vz\ F AW XEE R B MR ) -
hptarEBe T B L 5o FE ;B;_;gfpg‘ TAFRENE e LS E B L o

Rigrtimme 7 0 55 (F% rfﬁ—xﬁ PEAY G ATED F R R (Wl)\i'ﬁi’r#fﬂﬁ;
ZBEAPFES Y GAFEIEFR2IEE 'Mpa; (W)~ E4 G2 AT mABEar 54l 2h:
R iER R (W) 23 B3 FFLBEMTIT 5 é_f’r;aﬁlﬁ ER2GEER 5 (W )~ Bk
GRALREREAY GhS P AERLGFE A (Wo) s R f 2 RERF AL B AR
EFR2ZIFERE (W) BEF L P22 BARTE Y 3 td®B@wER2 izt E (W)

H)'%T(Al) EABAMIZT N bt E

PRI v R Pl BB (O L G SR S B RARE A S R T b
HH RFH L LA GETATFE LS F L BARFE e e FARL L LR 2 B RA
B 5 (FON(CS)) IC(CS) BIM(CS)) 35f3+ = 3 = F 3@ jvg; 3 ( ON(CS;y) ~ IC(CS;y)
ZIM(CSyy)) & 2 EH P 2o S fLAEF2 e 58 (30) T = \(32)"Lr“r B EAVES Y S 3T
o X iEERBLIIED 3 AME0P N R e o e Bie & {82 12 Score ON(CS) ~ ScoreIC(CS)vk’
ScoreTM(CS) E A F 2w i e BHRE ool FR%E L2 ER D2 B EFT R4
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ON(CS;)=1CS,,.CS,,,CS,; ,+, CS,

IFON(CS, ;) existin OG(CS) Vj Then W, =1 , Otherwise W, =0

IFON(CS, ;) existin OT(CS) Vj Then W, =1 , Otherwise W, =0 (30)
Score ON(CS,) =W, + W,

IF 1< ScoreON(CS;) <2 Then ON(CS;,) € CandidateON

IC(CS,) ={CS,,, CS,,,CS,, -+, CS, .-}

IFIC(CS;;) existin PV(CS) Vj Then W, =1 , Otherwise W, =0

IFIC(CS;;) existin B(CS) Vj Then W, =1 , Otherwise W, =0 (31)
Score IC(CS,) =W, +W,

IF1 < ScorelC(CS,) < 2 Then IC(CS,) € CandidatelC

IM(CS,;)=1CS,,,CS,,,CS,; -+, CS, .

IFIM(CS, ;) exist in IG(CS) Vj Then W =1 , Otherwise Wy =0
IFIM(CS, ;) existin OT(CS) Vj Then W, =1 , Otherwise W, =0
IFIM(CS, ;) existin RV(CS) Vj Then W, =1 , Otherwise W, =0
Score IM(CS,) =W, + W, + W,

IF 2 < ScoreIM(CS;) <3 Then IM(CS, ) € CandidateIM

(32)

LIRSS FA% LIS TS 1TS

cd FEFRE LA PERL LTS 2. %45 B Score(TS,TV,TO) o &4t & £ E3F p 2 4 3
(TS) #250 (TV) M2 %59 (TO) RRA b > 7 A 5= BiF A 84 ¥ %§~3“:‘T’4f§‘-§%' ,?,F%\%
GROLZAREAELEE  HEEAL ,pfﬁ;x;g:score(Ts TV,TO) 5 2 %= ~ X 2435 @
BkEE Ly e g fxé‘?%%’\; = f'nz\w,mzp /?é P P e
Score(TS,TV TO) Lol PRRBWFO PEAAEEN LG R B AT RE O
1@{’?’3‘1’19;% @ —t' '\:]"“f#- A>§9:Score(TS TV, TO) = 0 2 r' \éjggi‘3£$#53§€L%1
FdooN(33)F 2 N (A1)

x\’i LT 1—:)\
VR TI

\L

%éﬂ

B

#4243 Ap 2 SHBARTE
BAPZES B ~37(33)x =5 @)
ONCS, ={CS,,,CS,,,CS,; -, CS,,,

IFON(CS,) existin (PV(CS))OR (GV(CS))VjAnd ON(CS,,) existin (OT(CS)) Vj
%4 | And IFON(CS,) existin (ON(CS)) Vj (33)
Then (Score(TS.TV,TO)) =2

2
b
iF

ONCS$=1{CS,,CS,,CS,, -+ CS,
TE LA IFON(CS,) existin(PV(CS)OR (GV(CS)vj And ON(CS,) existin (OT(CS) Vj
= %% | Or IFON(CS) existin(ON(CS) Vj (34)

Then(Score(TSTV,TO) =1

ONCS, ={CS;,,CS,,,CS,; ,-+, CS, .
IF ON(CS; ) not exist in (PV(CS)) OR (GV(CS))Vj (35)
Then (Score(TS, TV, TO)) =0
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ICCS ={CS,,,CS,,,CS,; .+ CS,j,

IFIC(CS;) existin(PV(CS)OR (GV(CS)Vj And IC(CS;) existin (IC(CS) Vj

And IFIC(CS;) existin (IC(CS) Vj (36)
Then(Score(TSTV,TO)) =2

k2
b
5
'

ICCS ={CS,,,CS,,,CS,;,+ CS, .+

e SN IFIC(CS;) existin(PV(CS)OR (GV(CS)Vj And IC(CS;) existin (IC(CS) Vj
L2 | OR IFIC(CS,) existin (IC(CS) V] (37)
Then(Score(TSTV,TO)) =
ICCS, ={CS,,,CS,,,CS,, .-+ CS,;, |
= =
’ 7;; 7 | IFIC(CS, ) not exist in (PV(CS)) OR (GV(CS))vj %)

Then (Score(TS, TV, TO)) =

IMCS, ={CS,,,CS,,,CS,; -+, CS, , -+

IFIM(CS,;) existin PV(CS) OR GV(CS) OR RV(CS) Vj

T RIS | And IM(CS;)) existin (OT(CS)) VjAnd IF IC(CS;)) existin (ORT(CS)) Vi (39)
Then (Score(TS, TV, TO)) =

IMCS ; ={CS,,,CS,,,CS,; .+, CS,, |

IF IM(CS ;) exist in PV(CS) OR GV(CS) OR RV(CS) Vj

LB | And IM(CS ;) exist in (OT(CS) ) Vj And IF IC(CS ,)) exist in (ORT(CS) ) Vj (40)
Then (Score(TS, TV, TO))=1

IMCS, ={CS,,,CS,,,CS,; .-+, CS,;,
IF IM(CS ) not exist in PV(CS) OR GV(CS) OR RV(CS) Vj (41)
Then (Score(TS, TV, TO))=0

HHA) EFBREVFAZEEEE

'j.a u*#,u#%g; ﬁgux A n B B ,g;—r—A‘;&‘rngu RN GFEY 2 L ﬁ&?’g N
£Rp AE g ﬁﬁ@MEWAﬁMQ%*w%wﬁimW& WS, & 7 v B3 A 2 45 & B 12
FozBLe e LA TR O AXSFoL B ARHEL R e e ia BT RS2 F oM
T AAEH P L ERFREL LAEHP A HETE S N e N(A)T 2 R4 R

TotalScore ON(CS,) = (Score ON(CS,)* WS, )+ ((Score(TS, TV, TO))* WS, )

42
IF LowerLimit < TotalScoreON(CS;) < UpperLimit Then ON(CS,) € SelectON (42)
TotalScore IC(CS;) = (Score IC(CS,) * WS, )+ (Score((TS,TV,TO) * WS, ) )
IF LowerLimit < TotalScorelC(CS;) < UpperLimit Then IC(CS,) € SelectON
TotalScore IM(CS, ) = (Score IM(CS, ) * WS, )+ ((Score(TS, TV, TO)) * WS, ) 44)

IF LowerLimit < TotalScorelC(CS; ) < UpperLimit Then IC(CS,) € SelectON
DAEARED Rk G E PRSI BB REL g -
=R EEL Y C R S 2 Sy ERL iz IRz E it > TR 2 B E A B iR LR PR
GRREEAS AL SET E

3.3.2 ik A >
PRGNS AREF Y ER R It o TP EE R ER AR 4
PLA A B4R G E R R o SHERNA R B LS PR LB
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TERBEENE L FEELA -

% F(BI) P8 G (v 2 PLA NI O

i;;;;;rgbﬁ;*m\ﬂ Bz ol e | FTEFLELENETERBE L o —g LB-ITEFLIBRA
MFaUE EIED F%%wéhTF -ISF% 3@ 4p ul}ia‘L 8 > TF-ISFF L€ 35 2. 3 2402 ;8 (45)%77 »

MiTERE (OD) L2 2F4  FEH U BAZERE AN E 2 T‘\?‘g’f%#ﬁ***“i BhE R 2 AP
02 B % (WODy;) » £ g A~ B2 F 4 (7 5 13835 @ Res(S) T 7573 Fo12 f & ResSet? (dr=
7 (46))
WOD, ; = TFOD, Jog NumSet (45)
ODF,
Res(S,) =1 S.1> SiasSiss 7 Spjs o (46)

HAB2) FEEFRAV TR AP EER

pﬁiwﬁég%* o AT NFREF R ﬁ%?%ﬂﬂé’mﬁmﬁ HF R DRE R

2_ % o T35 3 =1 ”j 2 ';%”1? B - g B 2 ;‘:\{':F/n ° qrv”fl‘ﬁ e Res(S)bh’ g_j;fq‘\?? ReS(Si-l)"
i@ S8 % F 7 P(Res(S))|Res(Si)) % 1 2 f;;w FoBELG Faéﬂﬁykt"r'z\w@méﬁ% EAXL K2
fi@i%’% EFAAMEA T BEFLE BT EAR]

By 1 BEREY 3% kBiFa CWk[Pl]\‘,;pi— FREAN (12 A(CS)£ 2 ) 2 T = B
MFER CSu[P]r 23 Hpat (2 B(CS)&m2 ) Plkse I[ik]s 1 &7 &% J-'pﬁprﬁ«z Mo F A 08
£ M %(deo \(47)"Lr—r JofFthie e NSO L BT Y NI F RS M R T AR Y F[CWk,CWkH]
EALOHRISE)TT PR FRKIFR KL LF LA - T »’f;pmx 4 *“ﬁlf'f Az d g
RoZME K ] TR R R A S BB o Ao 0 58 (49) 3 2 58 (50)#7 5w 1z PPOM(k) g PTO(k) 2 vt & R[CWk]
T XML A LA A AR OE A (SCSW) -

1,IFCW,[P CS) ,CS, . [P1eB(CS

I[l,k]z > k[- |]€A( ) s k+1[ |]E ( ) (47)
0,Otherwise
Flew,.CW,, ]= D1 [i.k] (48)
alli,all k
PFo™(k) = Z F[CW,,CW, 1, P™(k)= Z F[CW,.,,CW,] (49)
all k+n all k
P From (k) , , ,
RICW, ]=——+7,3CSW =CW;, > CW - > CW  — -

P (k) (50)

Where RICW,, ]2 R[CW/]>---> R[CW/, ]>"--

HAHBI) LB REEF

B8 1 H T T URICWSH AT 5 bif 2 B2 R 5 - #5005 dh % MaxR[CW]
TETHFER SAZF R F 5 Bl EMINR[CW ] 2 2 L35 R 2 7 it 12 0 ¥ & ) 2 11 Res(Sij) ] 7
;”2;%57’{?» pa! @ ‘3—,‘15_*?_@ #%Qﬁfi Z_iE i, T JJﬂ:“;f?]L;}%E el @ ’f;i,lfpc @Mki,j%& T2 HRp Rz 1R
22 e 2 N (SDE 20 (56) o o B EHARE T A A SCSW2 F ko RIGH IR B &R
Mk =1 : 7 tif %3 £ C(CS) » Bl#3e EMkir=1; 7 & #4535  LinkC(CS) R %3c EMkiz=1;7F &3 #
2 AT R RICWi 2 HIRF R B 2 v B3 Bt 0 - ;‘a EMKi4=1;75 (7% R 2 7247 B BR[CW]
BORTRREEZ B E)E PR EMks=1; 5 AR E 5L E & ¢ EndMark Set 0 R ikie B
Mk1,6_1 °

1, IF Res(S; ;) exitin SCSW Vj

M 0, Otherwise (51)

K {1, IF Res(S; ;) exit in C(CS) Vj}
i2 =

0, Otherwise (52)

15



K {l, IF Res(S; ;)exit in LinkC(CS) Vj}
i3~

0, Otherwise (53)

MK 1, IF Res(S; ;) exit in CW, and R[CW, ] = MaxR[CW, ] V]
e 0, Otherwise (54)

1, IF Res(S; ;) exit in CW, and R[CW, |= MInR[CW, ] V]

Kis = .
0, Otherwise (55)
K 1, IF Res(S; ;) exit in EndMark _ Set V]

o 0, Otherwise (56)

4o 2 N (57) 5% o ﬁ#&‘*f#x%ﬁ%i FEEEEMKjRET FLHEGEFZYE > BRIZGE
p% 2 Mkigan 1927 55 R 2 FHER > B2 50 (58)8 2 54 (59) 1 Mkip & Mk 32 4e $,Sum1(Res(S))) IF
BRI B E O Bt EJH MK; 522 MK; 62- 4¢ %, Sum2(Res(S))) i & 3= 15 F¥ ﬁh\ﬁﬁnﬁﬁ BtE > 1L
;9(60)SCSWi & iv5 1 & ;;;}7%\ , lﬁ;}é}j t V‘%%‘;L %_ggji 2 EE (TR EA N LR R
FR) TR FEERFHREE 2T ANt FRFFFoNE LFOFHE

[MK,, MK,, .. MK,
MK,, MK,, .. MK,
MK — MK,; MK,; .. MK, (57)
MK1,4 MK2,4
MK,; MK, .. MK
MK, MK,, .. MK
3
Sumi(Res(S;)) =D MK (58)
j=2
6
Sum2(Res(S;)) = Y MK, | (59)
j=5

SCSW =CW,, > CW, —>---—>CW.,. —--- Where R[CW,,]>R[CW/]=- >R[CW/,_]>-- (60)

B AR
FHa - REMNFREL D BHEES > AF L BE - B E W &gr%ﬁvﬁ*ﬁﬂﬁﬁﬁ
Pz AT PR R kMo MRS BHmER LT Ao SR H N IR BER Y F L B

o MM ELFR TS A P EHATH AR IS T R @A R R BAEAP AT R E R
e P N T L T i g
W 2 r L A uY souffu#f# AT B BETRP o

ALEE B SR SRR F R P e B R &‘ui'}fﬁiiﬁ#

MG TR 2 G ALRHEFIELART A L rJ‘r"Js'? ET R rJ‘r"Js-? &P R rJ‘r"Js'?
[ERE féﬁ'”*‘rJ P4 I’,rrv;%? 1,‘. T?'Liﬁg#ﬁ-pmJ 33]‘ By /:z Bz 3F (Fomfnde ’f?-'ﬁ\-"ﬂ‘l“r’]’ R ;4 P é]
T2 AR AT

2 A
‘_*\,55; fr”*—\-@ % 4—.*#&#?_@ D%’}-ﬁi’})’@ﬂf 2V {7 r/} ’ j\ﬁg;t‘n YL =1 -?f_’f%’t“l j—r.fe,,\;_ﬁl}g_; ;iiﬂ;
2% 'i%wl BRA TR 2 1‘#“#%12 gz P g i o MIER AT TR 2D R R
g iz viafo @ —% %8 frv’ﬂs.v ;,_? WHoe | Ui I—I\f"—-\.Q =3 @J oA oo Faome 2
gz 18 /j‘e‘ ARrT e T 2 2EEp ﬁﬁfrﬁ_ G BTy B L AER P BAME S 4
RS BO“TT » R dp 4 P P PM 2 BLAME %vrz\ Egp TiEEL s 2 mAMFEHS §
FLLFE AR L4308 5 pREBRE2 22 ﬁ;g&i’—?-‘:v a0 THRE B ’iﬁw‘*%&iﬁzﬁéi
EAFARP SN2y Ries 22 FL - weB70 0 RBARF v ho 8w
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Abstract
Although websites at present allow users to obtain information by topic or keywords, the
search may not be successfully if users lack domain knowledge in the specified field. For
example, in the domain website of “Institute of Occupational Safety and Health” (IOSH,
Http://www.iosh.gov.tw), the most demanders cannot obtain the needed knowledge
documents using the colloquial query string without domain keywords respect to knowledge
documents and thus reducing the knowledge sharing efficient of this domain website. To
solve above problem, 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 domain vocabulary and colloquial query string can be obtained. It is
expected that knowledge demanders can directly read the desired parts according to problems
to ensure they can find document they want within a short time. In order to demonstrate
applicability of the proposed methodology, a web-based knowledge document retrieval
system is also established based on the proposed model. Furthermore, the knowledge
documents (i.e., ergonomic technology reports) from the website of “Institute of
Occupational Safety and Health™ are applied as examples to demonstrate the proposed model
and system. As a whole, this research provides an approach for knowledge demanders to

efficiently and accurately acquire the domain knowledge documents.

Keyword: Institute of Occupational Safety and Health, Knowledge Management, Data

Mining, Semantic Analysis

1. Introduction
As the Internet becomes a popular source of information acquisition, many papers have been
conducted and technologies have emerged to help users searching for and accessing

information quickly and efficiently.
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To help users obtaining information conveniently, websites have been established to collect
literature of related domain fields; these websites are representative in the specific domain
fields. In other words, when users are searching for information, they conduct searches on
the website intuitively. Although websites at present allow users to obtain information by
topic or keywords, the search may not be successfully if the users lack domain knowledge in
the specified field. For example, in the domain website of “Institute of Occupational Safety
and Health” (IOSH, Http://www.iosh.gov.tw), the most demander cannot obtain the needed
knowledge documents using the colloquial search phrases without domain keywords respect
to knowledge documents and thus reducing the knowledge sharing efficient of this domain

website.

To solve above problem, this paper proposes a semantic analysis technology between domain
vocabulary and colloquial query string for knowledge document to help users to rapidly and
efficiently obtain the documents needed. Based on the domain website of IOSH, this paper
analyzes the knowledge document expressions and related domain vocabulary regarding the
research reports or technical books on the knowledge websites, and establishes the
knowledge vocabulary library. In this way, semantic association with the search phrase can
thus be established to enhance the keyword semantic search technology. The proposed
technology can strengthen the search phrase in semantic determination by using the
representative vocabulary of the document and thus enhancing the knowledge sharing
effectiveness of the website of IOSH. To sum up, this paper develops a semantic analysis
technology between domain vocabulary and colloquial search phrase for domain knowledge

document.

2. Literature Review
Regarding the topic of Q&A (Question and Answer) application and technology, in this study,
this study conducted literature review relating to Q&A application types and Q&A
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
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method for matching to acquire the theme of the biomedical literature through the training
mode. According to the document association and common features’ BE (Basic Element),

Teng et al. (2010) established a user-oriented document abstract retrieval system.

In terms of Q&A technology, this study categorized various considerations. The factors for
consideration may be based on subject, the document characteristics or the semantics for
analysis. In the case of using subject as the main reference, Oh et al. (2012) proposed a Q&A
system 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 classification technology. Using semantics as the main reference, 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.

3. A Semantic Analysis Technology between Domain Vocabulary and Colloquial Query

String for Knowledge Document
The proposed Semantic Analysis Technology between Domain Vocabulary and Colloquial
Query String for Knowledge Document used the technical books and research reports on the
website of “Institute of Occupational Safety and Health” (IOSH, Http://www.iosh.gov.tw) as
the basis for analysis. The corresponding knowledge document can be found to enhance
retrieval accuracy. Therefore, the main research procedures can be divided into the
following parts including Partl “Knowledge Document Expression Item Analysis Module”,
Part2 “Conceptual Sentence Acquisition (CSA) Module”, and Part3 “Question and Answer
Analysis (QAA) module”.
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3.1 Knowledge Document Expression Item Analysis Module

This paper consulted ergonomics staffs and summarized 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

as below.

3.1.1 Establishment of the expression items of the knowledge documents

The analysis of the content of the ergonomics workplace research reports can be divided into
8 expression items, and 19 detailed expression items. To strengthen the sentence
smoothness, nine detailed expression items are added for sentence assistance. Hence,
knowledge vocabulary database consists of 28 vocabulary sets can be shown in Table 1 and
Table 2.

3.2 Conceptual Sentence Acquisition (CSA) Module

Since the ergonomic technology reports (target document) are written by experts in the
domain field, the expression methods are not consistent with each other. The CSA module
acquires the complete sentence SD; by segmenting the target document Dy, and conducts
vocabulary comparison rules on the basis of domain vocabulary set created by domain
experts. Then, this module compares the complete sentence SD; and vocabulary comparison

rules to extract the conceptual sentences and attribute them to corresponding sets.

Step (A1): Target Document Sentence Acquisition

This step first builds the punctuation marks set (for example:. !,;, etc) to obtain the sentences

of the target document Dr.

(A1.1): Subsection of Target Document:

According to the table of punctuation symbols (for example:. !,;), sub-sections of the target
document are worked out.  After this step, the complete sentences of the target document Dt
including SDy, SD», SDs, ..., SD;, SDypT) can be obtained.

(A1.2): Word Dismantling of the Complete Sentences:
After getting the complete sentence SD;, the word series are dismantled into word groups
ranging from 2 to 6 words to form the vocabulary set. SD;; represents the j‘th word of the

i1‘th sentence after dismantling, consisting of a number of words as shown in Equation (1).

SDi ={SDi)1,SDi,zasDi,3”.’ SD"],} (1)
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x:ﬂksaﬂdchﬂtuixhrﬂ
Foeration Zei of mame of the cparadion s fhe sduly Wb comieai
-"-.'-;:n: Crperation same | #clsding  “mode *c-:-:l.:-:cﬂ:l:ﬂ' -:rﬂ-e*-r:r:-r:. “mchaging
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vocatalaey e e e O T ';"-e-"-:n.ﬂf-:f'ﬂ.:n.:c:d:-e
. .. et ol e vocabralary of Dacdlnizes laversi and placemesi soch
g‘?ﬂmﬂ_ Facdnies lavom ag e ':-Hﬂr-:-i"_"-e wanpmivzicn et 5 T8 oo
) 301 of the vocabelsy desordhens took moed 0 operation of
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cags”, “anm wogepod rest, “H velncle”, ad “@sl”
zai of fhe vocabolery deporibeng fhe mme of The opemHon
Crperation goal | cosresponding o the opeation trget with comeats inchading
:naj-:-:j-:-‘:-"- arpadn Fanctice™ and “omain nodnds”
(lenemarasioen (e o 301 of vorabolases comerpondis 0 e opaABon DAme,
L Aae st cperasion goal and operation ool
321 ol voca oy descriting fhe -:-:-:'uﬂ-mﬂ-lﬂ..-:-ﬂ-e:am-:-i
Brofarsioma] varhs | the opraice with comieots -E::I'..d-lﬂ.. .'.-..::d-lﬂ.. peostmne”,
“tending”, “force apolicmion”™ and "
[ I degcribe fhe dmes of sepeiine achoms of fhe oporaior
s A inctading “daily requiramens”, and “dait pecesin”
. 301 of vocabolary descofhens fhe tme for fhe job of the
D S ':)?“"_m cparaior Tt comtents including “dme for coe dmes”, “one
“Horar e itmes regquintmeni”, and “coe fmes neceeiy”
Foeration Zei of wocatulary describing dhe oprradion dElance of dhe
P operate with coments incleding “distance”™, and “sharen
dirtamca™
201 of Vwoatnlay Jeraidng CAWES Of HYEY Wl Ccoumeds
Faciors of injury inchoding “excemive foma”, “highly repediinve aciiom”,
Camges of “yiftratica”, “low tempmeratana” | and “noce wodking nogtne”
Tty e1 ol voTatilasy Sesaritimg T pOiTir il s s ol
Pagn paris ihe operaicy L Coemma 'ErC]'..d'lﬂ.: “mack”, “Norsa”,
“hand”, “wrisd”, and “lag”
z2i of vocatulary describing fhe smEeovesmasr goal of fhe
camees o iy with  comeos  icledine  “min
Tmprovemest goal fmprovemend”, “efRctive immeovemend’, “commiderably”,
azd ™ signifscant redoce™
Tt ai\ucawjhﬁ.de:ﬂhfh.ﬁx:edjuifnﬂxntﬂrﬂ'—wﬁ
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Taviaer poioi”,  “doml] dmpecticn  moowe™, “rak JevelT, and
“ripnifican rednction of lad”
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Table 2: Auxiliary detailed expression items and corresponding contents
Detailed

Expression Items

Descriptions of Expression

th 1Y

Linking Including “and”, “but”, “as well as”.

vocabulary

Set of the vocabulary of general verbs including “is”,
General verbs

b b N1 99 <¢ 99 <¢ 99 <¢ 2

“mainly is”, “as”, “raise”, “put down”, “move”, and “store”.

Numerical Vocabulary recording numbers from “0” to “9” and their
vocabulary combinations

Monetary unit Including “RMB”, “NTD”, etc.

vocabulary

Age unit Including “years old”.

vocabulary

Length unit including “distance”, “cm”, “meter”, “length”, etc.
vocabulary

Time unit including “time”, “minute”, “hour”, etc.
vocabulary

Wight unit Including “kg”, “g”, “ton”, etc.

vocabulary

Frequency including “times”, etc.

vocabulary

Step (A2): Establishment of Structured Vocabulary Comparison Rules
After the formation of the complete sentences SDi, SD,, SDj, ..., SD;, ..., SDnor), the

conceptual sentences can be judged. This paper establishes eight selection rules regarding the

vocabulary comparison rules to obtain the representative sentences of the vocabularies.

1. Operation Field Vocabulary Rule (R OF): This rule is to express the industrial
classification, and the rule is as shown in Equation (2). If the complete sentence S is in
the operation field conceptual vocabulary, then the complete sentence SD; is the operation

field conceptual sentence OF Set.
IFSD;; exist in OF(CS) Vj Then SD; € OF _Set (2)
2. Operation Name Vocabulary Rule (R_ON): This rule is to express the name of the action,
and hence the rule is as shown in Equation (3). If the complete sentence is in the

operation name conceptual vocabulary, then the complete sentence SD; is the operation

name conceptual sentence ON_Set.

IFSD, , exist in ON(CS) Vj Then SD, € ON_ Set 3)
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3. Operator Identity Rule (R_OR): This rule’s expressions include the operator’s gender
vocabulary, age vocabulary, and title vocabulary. To strengthen the accuracy of the
judgment rules in this paper, at this step, a strict rule to ensure accurate acquisition is built.
The method is to acquire the set of words of the complete sentence by Equation (1) and
select the vocabulary by rules. The loose and strict rules are defined as follows:

v The loose rule: This rule is to express the concept of operation by one to two words, for
example, as shown in Equation (4), using operator title ORT (CS) to represent the
operator identity, or using the operator title ORT(CS) coupled with operator age ORA(CS)
to represent the age of the operator, using the combination of the operator age, operator
title ORT(CS) and operator gender ORS(CS) to express the gender of the operator
(Equations (5) and (6)).

IFSD, ; exist in ORT(CS) Vj Then SD; € OR _Set 4)
.. (ORT(CS) .
IFSD, . exist in VjThen SD; € OR _Set ®))
5 and ORA(CS)
.. (ORT(CS) .
IFSD, . exist in VjThen SD; € OR _Set (6)
N and ORS(CS)

v’ The strict rule: This rule uses a couple of words to form the strict structure for the
expression of the concept relating to the operator identity, uses the numerical vocabulary
N(CS) and age unit vocabulary AU(CS) to expressly represent the operator’s age range
(Equation (7)).

ORT(CS) and N(CS)

and AU(CS)

4. Operation environment vocabulary rule (R_OE): This rule is to express the facilities and

IFSD;; exist in [ j‘v’j Then SD, e OR _Set (7)

tools of the operation environment with descriptions including the descriptions of length,
width, height and other specifications. As shown in Equation (8), the description of the
operation environment is realized by facility vocabulary F(CS), facility layout vocabulary
FL(CS), numerical vocabulary N(CS) and length unit vocabulary LU(CS) for definite
expression of the operation facility’s specifications. The description of the operation
tools is as shown in Equation (9), the operation tool vocabulary OT(CS) is combined with
the numerical vocabulary N(CS) and length unit vocabulary LU(CS) to definitely express
the specifications of the operation tools.

F(CS) and FL(CS)

and N(CS) and LU(CS)
OT(CS) and N(CS)
and LU(CS)

5. Operation behavior vocabulary rule (R _OV): This rule is to express the description of the

IFSD;; exist in ( j‘v’j Then SD, € OE _Set (8)

IFSD, ; exist in ( )‘v’j Then SD, € OE _Set 9)

operation goals. The expressions include the including operation goal vocabulary,
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operation tool vocabulary and the domain verbs to express the operations and postures.
According to Equation (10), the description of operation goal should be integrated with
the operation goal OG (CS) and the general verb vocabulary GV (CS); or as shown in
Equation (11), the operation goal vocabulary OG(CS) can be integrated with the general
verb vocabulary GV(CS) and domain verb vocabulary PV(CS) to more strictly express
the concepts. The expression for the operation definition vocabulary is as shown in
Equation (12), the operation definition rule is to combine the operation name vocabulary
ON(CS) with the general verb vocabulary GV(CS), domain verb vocabulary PV(CS) and
operation tool vocabulary OT(CS).

.. [OG(CY) ,
IFSD, . exist in VjThen SD; e OV _Set (10)
N and GV(CS)
... (OG(CS)and GV(CS) ) .
IFSD, . exist in VjThen SD, e OV _Set (11)
5 and PV(CS)
. .. [ON(CS) and GV(CS) ,
IF SD, . exist in VjThen SD; e OV _ Set (12)
8 and PV(CS) and OT(CS)

6. Operation hour vocabulary rule (R_OH): This rule is to represent the operation frequency
and operation time. The descriptions include operation frequency (operation times/day)
vocabulary OFQ (CS), operation hour (operation hour/times) vocabulary OH(CS),
operation distance (operation distance/times) vocabulary ODT(CS). By the selection of
Equations (13), (14), and (15), the sentences are listed in line with the standards as the set

of the operation time vocabulary conceptual sentences OH_Set.

. . [OFQ(CS)and PV(CS) .
IFSD. . exist in VjThen SD, € OH _Set (13)
. and N(CS)
.. (OH(CS) and N(CS) )\ .
IFSD,; . exist in VjThen SD, € OH _Set (14)
. and FU(CS)
. . [OT(CS)and ODT(CS) .
IF SD; . exist in VjThen SD; € OH _ Set (15)
. and N(CS) and LU(CS)

7. Injury cause vocabulary rule (R _IC): This rule is to express the injuries caused by the
operations. The expressions include injury cause vocabulary and body part vocabulary.
As shown in Equation (16), expressions of injury cause can be realized by integrating the

injury cause vocabulary IC(CS) with the operation body part vocabulary B(CS).
IF SD, ; exist in(IC(CS) and B(CS) )Vj Then SD; € IC_ Set (16)

8. Improvement method vocabulary rule (R _IM): This rule includes improvement purpose,
improvement process, and improvement review. As shown in Equation (17), the
expression and description of the improvement purpose should be combined the
improvement purpose vocabulary IG(CS) and the general verb vocabulary GV(CS) and

domain verb vocabulary PV(CS). The expression forms of the improvement process
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vocabulary are as shown in Equation (18). The description of the improvement process
is expressed by the combination of the improvement process vocabulary IR(CS), the
general verb vocabulary GV(CS) and operation tool vocabulary OT(CS). Regarding the
expression of the review vocabulary is as shown in Equation (19) by improvement review
vocabulary R(CS) directly or as shown in Equation (20) by the combination of the review
verb vocabulary RV(CS), operation title vocabulary ORT(CS) and domain verb
vocabulary PV(CS) in a strict way.

... (IG(CS)and GV(CS) ..
IFSD, . exist in VjThen SD; €IM _ Set (17)
B and PV(CS)
... (IR(CS)and GV(CS) \_.
IFSD, . exist in VjThen SD,; € IM _ Set (18)
N and OT(CS)
IFSD; exist in R(CS) Vj Then SD; € IM _ Set (19)
... (RV(CS) and ORT(CS) ) .
IFSD, . exist in Vj Then SD,; €IM _ Set (20)
N and PV(CS)

Finally, this module can obtain the sets of eight conceptual sentences including operation
field, operation name, operation title, operation environment, operation, operation time,
injury cause and improvement method. At the stage of the conceptual sentence acquisition
module, the free-form documents are converted into structured expressions containing

conceptual sentences for the question and answer analysis.

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

documents and enhancing the retrieval accuracy.

Step (B1): Determination of the implied goals of the question words
In this step, Q&A can be used to obtain the implied goals and relevant words of the question
words to for the training of the similarity probability of question words and relevant semantic

words.
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As shown in Equation (21), when the users inputs the question sentence (QW;), after the
segmentation of the sentence, the meaningful question word (QWj;) can be captured. In
accordance with the bilingual vocabulary developed by the Institute of Occupational Health
and Safety, the relevant semantic words can be obtained. According to the domain term
“bruise”, the relevant semantic words “skin” or “membrane” can be captured from the notes
“the superficial tissues (e.g., skin or membrane) covering the body has been scratched or torn
off”. By using the semantic words as the question words, the answer sentence (AWjy)
composing of multiple answer words (AWy ) can be obtained. Equation (22) computes the
probability of the words in the question sentence (QW;;) and answer words (AW ) to obtain
relevant vocabulary to establish the set of question words and the corresponding sets of
answer words to various question words. Finally, as shown in Equation (23), by using the
semantic threshold value of the question word against answer words o(AW,QW), the
question words associated with the answer sentence can be filtered and selected to form the

set.

Qwi = {vii,l’ vii,z: Q\Ni,p"'a QWJ’}

(1)
AW, ={ AW, , AW, ,, AW, .-, AW, |
P(AW,,, [QW,))
_CAW, QW )+ CAW, | QW,,)---+ C(AW, | QW,;) «CAW. ) (22)
- k,1

CQW,))

IFP(AW,,,,QW, ) > @(AW,0W) Then AW,,,,QW,, € OWAW ", (23)

7m,

Step (B2): Determination of the vocabulary category similarity

Through the expression items of the target document analysis, this paper establishes the
document keyword set (Diq). Moreover, as shown in Equation (24), the expression
vocabulary of each expression item is defined as a domain vocabulary. In this step, the VSM
(Vector Space Model) Cosine is used to compute the similarity of the document and the set of
the answer words and the level of similarity of the answer word set and the document.
Sim(Dg]QWAW,), can be determined by Equation (25). If the similarity level is above the
threshold value ® and is closer to 1, it means the set has more parsing meanings of the

document.

Di :{Di,laDi,z’Di,39""Di,q9"'} (24)
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qu =[W1,W2,---,Wq]T

QWAW" =[w,,w,, -, w, | (25)
D% -QWAW,”

D% || QWAW,” |

Sim(D, | QWAW,) =

In addition, four ways of setting the threshold values are proposed for users in the selection of
documents. The threshold value can be set as the average, the median, the quartile or the
direct definition. If it is above the threshold value w(Dq,QWAW)), it means that the domain
vocabulary is connected with the document and it is placed in the reserve document set

(ReserveDoc_Sety).

4. Knowledge Document Retrieval System
In this web-based system, common users can upload the knowledge document; then, the
system administrator can set the system parameters and add new question word and answer
words, and thus implement the analysis of the expression items and Q&A analysis of the

knowledge document.

In order to verify the feasibility of the knowledge document retrieval system in the practical
application, this study used ergonomic technology reports (i.e., knowledge documents) from
Institute of Occupational Safety and Health website for verification and applies the kernel
modules of the system (including “Q&A analysis™) to demonstrate feasibility of the proposed
methodology and the developed system. The common users may realize the function of

“knowledge document uploading” through “knowledge document management module”.

After the knowledge document uploading, the system administrator can perform “knowledge
document expression item parsing module” to capture the conceptual sentences of various
expression items of the knowledge document (as shown in Figure 1 and Figure 2). 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 system can obtain the keywords of the document such as “storage box” and
“handling”, based on which the system can analyze the question goal and the relevant answer
word combinations (as shown in Figure 3). According to the analysis of the question word,
answer sentences and answer words matching, the system can obtain the relevant answer
words of the question word “pain” such as “construction industry” and ‘“age” (as shown in

Figure 4).
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Figure 3: Q&A analysis result (1) Figure 4: Q&A analysis result (2)

5. Conclusions
As the specific knowledge fields are too professional, common users can hardly know and
define the key words. As a result, the document search will take more time and have more
obstacles. Therefore, it can easily affect the selection of documents due to personal
browsing and reading preferences, and thus reducing the knowledge sharing effectiveness of
the knowledge websites. Hence, this study proposes a semantic analysis technology
between domain vocabulary and colloquial query string for knowledge document and
establishes a web-based system to confirm the feasibility of the methodology and model. As
the verification results have suggested, the system can process knowledge document semantic
Q&A and realize the semantic association of general vocabulary and professional vocabulary
through Q&A semantic analysis. Hence, common users can search domain knowledge
documents by colloquial query string and get the relevant knowledge documents to enhance
the reading and selection of users. In this way, it can help users to access to the information

on the website of IOSH, and thus enhancing the domain knowledge document search
effectiveness.
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