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Abstract

This paper presents a dialogue act detection approach using sentence structures and
partial pattern trees to generate candidate sentences (CSs). A syntactic parser is utilized to
convert the CSs to sentence grammar rules (SRs). To avoid the confusion between dialogue
intentions, the K-means algorithm is adopted to cluster the sentence structures of the same
dialogue intention based on the SRs. Finally, the relationship between these SRs and the
intentions is modeled by a latent dialogue act matrix. Moreover, for the application to a travel
information dialogue system, optimal dialogue strategies are trained using the partially
observable Markov decision process (POMDP) for robust dialogue management. In
evaluation, compared to the semantic slot-based method which achieves 48.1% dialogue act
detection accuracy, the proposed approach can achieve 81.9% accuracy, with 33.3%
improvement.
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Y RIPAE TR FEET > 25 MR 2| Cosine Measure By=Z5 =3 1

(DTransi '(I)Z]wmnsj

Similarity ((I)Tmns (I)gmnsj )= q
H(Dzl"ransi _‘q)gmnsj (16)

3.8 i+ am‘J‘F-F, i EL i E|(Latent DA Model, LDAM)

%iﬁ'ljﬁ[ i Ui SRR i 2 (R AR (B tf.lglj&r’ﬂ%ﬁ[ﬁl (AR ;sgmp J;';F[Hjﬁ—f
fjg[ 1 %ﬁ]@ ’ §F 4 F'Lj LI_H?' tf_[glﬂkul‘gl¢ gnqml g9 DHH)—’»’T@&F 4 H ] HH?' tf_[gl l:[J E[ fgjLﬁ; ,
el =5 (A Pﬁﬁﬁlt"?ﬁiﬁaﬁ‘iﬁﬁﬁl 2 EELT
Vi1 V12 VLM
v v22 VoM
LPAMpm =)0 e (17)
VLIVL2 VLM
EFITRURIIE LDAM oy B WA £ LxM U2 145 ’E“fﬁ erR I L PR R E R A
e R RIS P B M SR B R s R = S
T R Vi PR ST IR BRI 2T m W DA HIEI‘?I'F’TE'UE fol 1% o PRIF=A PR 1SS
Vi [IY fﬁlaﬂiﬁﬂm :
Vim = (L—¢&;)P(Rule; | DA,,)
(18)

* HIP(RuleADAm)ﬂF?( I, 'I”F 3? 1 i ﬁﬁpwfg Fj, HF TR
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C(Rule;, DA,,)
> C(Ruley, DAy, o)
k
1] C(Ruler , DAY FUBHIE 1 H G 57 m (WG BT R0 fosg (i o g bI9t >
(1-g)fLF||E | B L o %“F&"l (Entropy) [Y7H1E A & :-g, ;ﬁﬁE[Ufin S ST ﬁ[ltﬁfﬁ
KETIHI#TU F[ J%;[ ' & F[ —Lﬁ“tv, :

P(Rule; | DA4,,) =

g =— 1 C(Rulel DA ) log C(Rule;,DA,,)
logC C
8% e 12C(Rulel D4;) Y C(Rule;,D4;) (20)
i=l1 i=1

EHIH C 5 EI % K-means 55 i Ak DA BEED o [ DA puiliEhl LDAM 57
¢ {lit column fY* FL B o S FHEE] SLU ['ET?E[JuF[ﬂ""?E‘E:E/‘F' VRSLE] o

3.9 S = ERIRE TR

& e 7 5L DA (AR POV: |DACFIPNEL— [ f=" & SEiay o) Mgk b o5 Al )25
fﬁﬁgﬁ%;ﬁ?&p Va1 HPERET,
P(W | DA.) = P(Ruley, | DA.)P(SCy; | DA,) 1)

I HI RuleW b Sl R WFVT]E[ | E Nj UFthFIE[“ Fl Ruley tﬁfEFLi ﬁng[l;cﬁpﬁjH 157 ¢ i
KERIEAE T > 25 [$RH ] Cosine Measure ? SR ARG

RuleW DA,
[Ruley ||x[[ D4, |

[ SCyw Elf| P N W@%tigﬁ%ﬁwﬁﬁ o T A 5};1@1%5@ =6 P e
R nf[* P HE HJlﬁtTﬁHl*’E A TS (R ERS S > B R

P(SC, | D4,) =[] P(SC;") (23)

w,eW

P(Ruley, )| DA,) = (22)

HP(SCI™) R P I W RO (5w B 5T I BAORS  S37 L) ERTR
BRSO R B9 -

e [ S r’; =
3.10 S = EVRRRLISIR

1 i = e ’ﬁﬁa[qi%ﬂjplpu T RLELBER 7 H 'iﬁl st - TEJEE?%E\JT’T} [},I,ﬁ\ R A
EHF“’% ASR ﬂH tfﬁfmhaﬂ« it HE”E"?UF} U™ HH l'%l':fﬁ"%ﬁ’l@m?ﬁ’ > B DA, E3
3 TJ??% S DA+ 2] DA » 3 L 8 DA™ EANT, DAy [F 75 PR
a:j‘l:Tll—rt RS ﬁrJ I[—{ﬂf‘[‘ﬁl:ll_ft'l E| TJ E[”g(‘ﬁﬁiﬁ = FIJ TR

P(DA DA |DAt1 DAH) _P(DAt |DA 5DA PR t—l) P(DAt |DAt—1) (24)
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(belief function) i@% : ﬁr’?mu R EEA T T Rl fiAt (tuples) {S,AR,T, O} 73
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R J;-{kﬁu s ATBPERE VR VRS < Ak 1 PRy POMDP ™ 4 PR ORSS,

[T 4 e
N

Time step n

4 EVF,J:%\H{WE O -

riﬁ‘[rﬁ%wiﬁl%ﬁ 3 > ZS1ME [P R 1P aspy =0 o
b'(s")Y=P(s |o,a,b)=k-P(o | s, a)ZP(s | s,a)b(s)

seS

Time step n+1

(25)

BB ) SRR PO ,0) RS © PS5, ISR b(s) 13
HIf |1} Bre f V57 B f Y j\Haﬁ?E’jf e ]E EIV(Optimal value function)£% :
v (b) maX[ZF(S a)b(S)JFVZP(O |s,a)p(s | s,a)b(s)V (b (s))] (26)

OS'S'

42 HF S

ASR H DA Detection

POMDP

S © B P AR -

BT 1\ﬁ2ﬂcfl%ﬁﬁ LT > 25 PR AT B RS T il il B
T*T*E[H 1 J}{Jx'rltf[ﬁkﬁuﬂ%ﬁréﬁJ[leéﬁ ?7&%5‘? AR ZAY slot {1 action [ JF[ BRI
I:IH nn”ﬁi}’mﬁﬁw[[@‘ 5 Hra. e F[ &Iﬁﬁqi%ﬂj 7H [ E 1y 3 N =) ][_{%‘J‘

(dialogue) fH Z[|§Ei#%( transition) B > 7&/@—?1/4 ﬁ‘*—fﬁ =] FFﬁ Tﬁﬁ’?i ['*Tﬁfl"j ﬂl@?ﬂla@rﬂ%
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P(DA:|S,DA4,)(1-p,,.)

P(DA, | DA, ,a)=P(DA, | DA,.) = .
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