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 E: 2% (endtoend) A WA ME LR FEX R ALEGHRELE ZREAM, RATEF R TE
%t 3% % %% (spoken dialogue system,SDS) &9 #F 5% # & . & @ #4E 4 SDS #9 end-to-end & 3% 32 4] P, & 22 3 45 4F 540
WAENAZEEE G EETALELSG L FRAAN HEATNERFELRFIE. M RSB ENEE. & THZ
BB NAZEABR R L SGH A AT FERNMARAL—ARE, AR B —FBES EXFEFER B LT
X AZ B 69 end-to-end A% AL W 250 T A RS AT 8155, BRH, £ R A R4 %2 M % (convolutional neural
network, CNN) 2“2 X, "5 57| RIF B o9 ek ey Ao b @3 Mt e i K # A P RO R4 E &
LEFXRE T FET AL EBEAGRIELRL, ERZAB BT LS SDS P oL RAN,. 5
H %oy & i X SDS #n £ #2.¢49 end-to-end SDS A3t , 3% X 69 77 £ £ R A AR 12 83535 49 2 =) & AL B B Ao Bk
B LARFE T BERA,

EGE . DENERAG AR AR ZRNSE ;B XEERE R ETX
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End-to-end Dialogue Control for Utterances without Slot Values

in Task-oriented Dialogue System

HUANG Qiangjia, HUANG Peijie, LI Yanghui, DU Zefeng

(College of Mathematics and Informatics, South China Agricultural University, Guangzhou, Guangdong 510642, China)

Abstract: The end-to-end dialogue control of utterances without slot values is a challenging issue. This paper propo-
ses an end-to-end hybrid coding network that combines explicit utterance features and implicit context information to
handle utterances without slot information. Specifically, on the basis of feature expressions extracted from the "ex-
plicit" dialogue sequence by the convolutional neural network (CNN), the system action classification model is fur-
ther enriched by constructing and capturing the "implicit" background system context information in the dialogue se-
quence. Experiments on the task-oriented restricted domain Chinese SDS shows that, compared to the existing
methods, the proposed method achieves significant improvements in both per-response accuracy and per-dialog accu-

racy.
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5 R IR B B AR S 1 3 R R R A

F I A SY C 2 FF U6 7 1) 241 L) end-to-end J7
AN G 4% 45 /9 SDS™ Y, il 1 2R 212 M 45 1
Ry R AR X TE L DA RO i 44 SE AT B
JEAT ) 25 SR R AR 45 A B 3 T A S 4
end-to-end ALY AT AE — g BB b S A A
B SCREAE B P s T R G 28 BN AR R e 1
end-to-end 2% > . KT, M [A] 4T 55 SDS w3k 2 4+
FYAS & Hl A 8 A5 T RS R T 1) 00 K SDS IR+
AP, = E A RS BE TS T i S s AE S
A RO T AT IR — A PR

A SCAE W FH 32 TR p £ M 2% (convolutional neu-
ral network, CNN) X & X746 15 77 51 & B A5 51 19
FEAEZR I I LA 1 L 38 o 4 3 R4 AR XS P A R
X"MARGEG LT ER P E T A
AT B 1Y end-to-end F 48 B4 43 2S5 AU 1 KR AT
ik o A F L TTERELES

(D) £ —Fh A w73 R AR A fa el
T 3CF B Y end-to-end TR A 4 A W 2% Ak BEAS 5 Al 15
RAR RS B 270E E E 8 R A
A B TN SRS S B X R AT O B T
RG R A& T SCF B SR ) AT 55 0 X5 K mg
=

(2) A8 SRR 7 S50 T ) AT 55 SDS %4 5
R PPAL 2R T FEAS B RS BRI AL BT T . SRS
I SDS BRI Z MY end-to-end FBEAIAH L, A
SCHY T S8 RE A M R XS LR SCE B R A
b PR UL RO i B B AR R fig AR B T A R

ASCHA G LZHMT: 5B 1 WA FEMHELET
P55 2 A A SCHR R A kL5 3 T S a4
KOy BT 56 4 30 SVEE AR SO TAE T80 2 e

1 HXTIIE

1.1 &EiEXH SDS

e gE i 48 8 50 SDS th — R 5 A7 K 19 15 e 20
I, — M 45 A 35 5 - 51 Cautomatic speech rec-
ognition, ASR) . 1 1% 1& & ¥ f# (spoken language
understanding, SLU) | X%} % % P (dialogue manage-
ment, DM) | H 4R 15 & 4 i (natural language gener-
ation,NLG) . DL M 15 % & i (text-to-speech, TTS)
GRS E T R BR A — D T
THA 2 At ST U 2R, A BT EARMER R Gl

IS FHAE 55 B0, ) s 25 v — A B R R £
P BEAT U R sl fE e it B b AT 7 ksl . 5 Z A O HK
F0 B o 5 2 B I R BT (KRR B Ok
TRERRAINT 1. BEAh BB (a] i 5 iR AL 3 2
o R I HLAT R R 0 B 0R 2 S SR AL
W s AN 30 R IR 2 R I R I

1.2 TMEmEIEEEH end-to-end SDS

i 7] JF 4T 4% (non-task-oriented) [ end-to-end
SDSH M 3= 31 37 B ¢ %)) F| /¥ 51 (sequence to se-
quence) “# > N B K8 XIS 2 R 2 TR 2 H AR
{1 7 51 % 4 1) 180, SR FH) 4 B 2% Cencoder) [ 4817 0
FH P s 18 g i ol 2R 7 L3R SO 43 A 2 ) &L AR 5
1L & (decoder) I 2% 25 i 3 GE L2 . X SE LAY
W E TR E R BRI, EAE AR A A
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R1 HEEESH SDS RH (None R RASHESE)

X i 1 1 H P s B RS B EDRPORTERSVE S RAL(E
(D R% . &4 — [
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(3) ARG BALAT 2 MR T L0 ? — Tyl
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(15) FR&E: MEEAXF 19050, — e HE H A F-HL
(16) HF e SRR kR F [ BR, &) sk 1A
A7 R ®FLLL,500 TRE, — A 1) JF [ 2%
(18) AP : AHLXFHE. None %
(19) FR&: R4 Re s 2 41 — JI A 45 i

SR S X T & R A5 B P s i GR 1 X35 1E
TR (2) (10D . (14) L (18)) , H: 3 A ¥ 4% 1 fia) W1 K%
(89 FH P 35 1 AH SO RE AT 0] 390 K SDS JIB A Ak B 3
o PR R, 2 M0 B8 I [ A AT 55 B TR AR L AN AT 55
M SERL . 340 AT LT 5 A RS B T N B
F R KB = GUEE UE B HCEIR TR R Z
B HAT RO UG AT 98 02— PR AR

A SCAE N FH 2 B 22 B 2% (convolutional neu-
ral network, CNN) X “ & X746 15 77 51 42 B A5 51 19
FEAOE 23K A BE A 1 o 38 o A 8 RO AR5 P 8 v B
X"MAEGF G ETXER . #E—PFET endto
end FR G a2 ) BB Y RFAE R Ak, S TR SR
{5 B 1E 1 end-to-end XF 1G4 4l .

2 ZE“BRIN7ETXEER end-to-end HFHEY

2.1 BHHEARIEZR

P T J AR SR Y A A BN S A AR A TR B R
“I IR IERRAE A B2 U B R SCfE B end-to-end

TR 7 i Ay 00 2 5 AL 25 Ay [

(D) “WaX7HTEERRAE . T B 3G 5 S — i i
B SCAR  BOAR SCR A T 8 48 SCAR B g b T2 R A
() CNN $EHUE i R E Rk . AP A7 i St
)T RFAE 338 58 N B SR T BG4 S H ) ) B
S SERLA) FARRAE R ik . i CNN R [R] Y 4 L
R/ i AR AR 3 AT 45 B AE | 38 OAS [ b
FRFAE AL A 5 Tt Ak J2 52 B 6 BURRAE I B A Si 1T . 78
O B H SRR 9 ) s O0F AR S B R 4EAE . FE Ak
JZJ5 T /& dense J2 (B )Z) » dense 208 X 5 2
A 2 i B ) 22 B 1) 3 R AE 2E AT A L O ik
P oA W AR AE L T dropout HL I BE % 45 5L b7
IRA AL LA

) “RATWEERE L FXRIE. FHRS
FRFXER FEAREWA T EAEN . —
R ML PR X BT SO S B . L
SN GG B BIEET . RS TR 57 (B
PR b 0 FUR S — R A @ M BB R A T OO R
ELHEFE R A7 Bl AR SE XS 1 5 7 5105 A B end-to-
end AR, AR XE B4 38 I X6 3R AR BICIX BE4
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‘st A RS LT SO

K1 mba
HIG5 ) CLLTS & 500 SDS 4 41D

Iy —J7 I S AL BB U I e 41 G T IR B A
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R G AR Y H A X E R SCE B 0 R A (S B A
TR PEAR B . (EARE R MR X T & A S B W
T AL 3 4 T 3 R, R 98 J2 4 i =0 SDS
S end-to-end SDS, #R4F 1 R & Al A7 B KL,

i S I I R R AR A BRI S A R
Gt bR SCRRESEAT DR JFE#2 softmax 4328 )2 i
HH 6T AN [ 2R Gt 2l VR 10000 4 BE 25 43 A

2.2 ERMENEER

£ 4 W 4% (convolutional neural network,
CNND 7¢ & 3C 7 B AR J7 AT B 4F /9 0 2%
SROST DR T Kim S Y 5 B R 2 ) 4%
SERRIAL R AR ] T 2 Fh A RS S B ) 1 i
A5 A [R)RL B R I 1 4 I AN [ Kz J32 1) AR AE 6 552 56 45
RAUENEN.

TE JFUUG 1 42 2 A 22 W 2% rp RO 1 TR Z
Aom ARG U— DRBZA oA R X
HEEF LZS5EU—D RSB ESH o X
m' A, MU mt FRAR K R, S 807 W) 1R
R U R A T B B O DT B oo Bl 2
A, P, SR A B 2 W 45 mT LAAR G Hb fiff e 3

“ i IR R AR A B S LR 3CfE B end-to-end TR A G 5 W 4% 5

A8 B R A LR MM AT H 55 (0 —
DZR R E S, XA EEE 258U D)Z
MZSBAECH G —m + 1),
h = f(WP Qn" +5b7) D
Horp h' TR WO RR R W ROR E
U—=DJZEHM L Z ks . QR EREIRBHE L0
B S RS PR
G RRERAE R N AR 1S i 4 2 5 2 Z R AL
B SRS AR R D B 5 BB 5 it i pf 2800
MG R EE M A WG LIFRA Z KRE, %
I E RS R 5 45 — 4 softmax 73 2K 2, W H 2
s [T SR AE 2 e R . BRI 38 R B 0 2 7 S AR
BEZRE AT — D R AE B RNk
(pooling) . i fk # /E A ALRE #E — 25 Wl 2> 2 85 i 4>
B, 6 BB AR RR AR 09 4E B AN ok e T LA
Z57 () iR .
h = fWP &R pool (R") 4+ 6) (2)
Horr, pool R W ALIRAE  H W1 A7 e Kt Ak
FF 234k, A SCR H i KAk (max-pooling) /5 2y

2.3 "BRAHEERZLTXER

AR SCHR B9 5 G s ORI A IR T R SR AR
R E B RS LT UERINR 2 Prs. A

F2 "BRARGE LT XHE

FHARG LT XFEE i iE A4 3 1 A
LA TR AR A R 0: FARMEHE<3;1: RRMEHE=3
AT L AR R A 0: RRFBEREH T 1. RRRZCHEE T FHL
IR R ARIEOUE 0: FRWIE MR ;1 FRIVNEFFE R M 2. FoRTHE T o 1R 1
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WEm A mxX 4 KEE AR5 LT XUFEE.ATAD
T PR R AR Y BR 2 B R SCOM E T BT
FUETE 0 SCAAF B4 B0 i X7 RRAED A 850 5
AEFEAE BAE1E R end-to-end X 3G FEH .

(1) BZAERE R G 8. ZREIE % T H
PSR T Sh R R AR OC AR B GREAE B i el
B —miE s X A O E 2 k= 5
F R R I BOE R R AT I SR TR Y R
B A FEEA B T3 A A e #2% F 5 5 37
B AE AL, A X3 A ] I AR

(2) B2HCHEAERT b o IZAFAEH T A5 R 7
R XN REDERB AL, RELEC LN
PP v s WA B T P — S X i A
N RIS VRS AR O I R R
GLahfEIEHE.

(3) ERETHEX SR ., ZF AL S i
BRSS9 B S S PR A B B R G A
REARCH B o MERA I I % . B A PR I X 2 R
[F] 25 52 Wi 2 GE AR AN [R) Y R e sh 1 e %

(4) fier it BhE . IZAFIESS & &R G Y T A X
R SCE 0 E R R AR B A RO RS R —
JRCT 5 75 Ak B Y A AR 2 I R Ak 2| S P AR
KRR A TR o J P 0 SR T A A B R R i ) g
REIG I HEFE A ad . U H R IE s i), 7 2 &
5 R

3 X
3.1 HEE

S A SR H o SO AL S W S Y X U R
. NGREE N 2 4E 10 &R 4 H b B B 3 % i
T 516 B B RS IR P HEEA A
OB AE BAEIE R XS B, TR AL 2k AL =
BT, TEVIGRE S H PR 4 938 A) R SRS
ERIRTE R 1180 4, i B 23. 8904,

D B4 R F 13 44 DU N 53 0 3 72 A= 14 X6 3
SRR IR G R HLAL S N SR AR BT TR X
W B (I 159 By T A SCHR 5 v 5 E 5T e T
2B VEA RN L IIZRR I R i Y AR G 4
n 3 fis.

AR TIN5 Word2Vector #5451 i) £ 4 2 th v
SR Bt R L T 2 R IR SMP2015 1%
TR YE £ (SMP 2015 Weibo DataSet) . 23 HA#i FH

TZBIEEN — A T4 A 56) L TR 000 7
K T T A B R Al R 519 734 A4
£3 HEENGITER

JH G TR AN B
RO \RRBE o e 0 i 0 | 30 o e 0
Y e 516 4 938/1 180 23. 89
3 e i 159 2 144/584 27.22

3.2 R&zhiE

RGN R L HT 0 B UER &S
FH P 28 Bk # v ] R B X 36 AT A R AR SO
end-to-end XIEE R AH . REFE T RENME
ZJE B S SOk B RS R AR B A e B AR
G

76 24 1 52 50 1y th SCF AL S W SDS A7 12
ARG A (R 4) . H b A 56 41 28 3 4 1 it fiff
T FH P 08 28 48 07 25 AR AR 0 BE I A 4K dn < Il g i
“PRIN S R A AR S5 AR OGS VR BT E R AE T
DB P AT R L an E ST R R ALY
FEE.

®4 REHEERRANFISM SDS)

R i R
1 [l fi i R g
2 Egh5le 3R] AR S AT A F LR
3 T LA A CELHE RN T R AT T

4 A EE

“RAE L R E TR AT R R B3 )7

5N E T

IREFEFIEA « « x Bake?”

6 J P {E B A

B 4 S 5 A A 2 SR

7 PRI SR

FHF

W

S HLFF RS

“REER R B LB R (2 B LA b ik
FHL

9 fa i T

“ B PR R L R T

10 5 i 1% Jmi 1k

A XHEWNTHL RSP A A4

11 7 o i T4l

“EEEN XX EAR?

12 F 15 B0

el

3.3 TIHEE

ARG T CNN (R AE % 5 LUK F 5% i

JEITIE IR
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k4 (AR SCR AT 5 41) 28 LB IE

ATy A U R R IE R s R
A= B B end-to-end JB A& 4w 55 W 4% (explicit and
implicit context hybrid code network, EIC-HCN),
XF H ) = i o Sk JE DT N E

(1) DA+DM.: ZJ5 i AE R X5 i 4% 58 19 45 18
3 SDS J7# X & 478 (DAY IR T Wang 4%
A CNN-RF RS8R 30475 4 B (DMD R
POMDP k17 g,

(2) MemN2N. % T Bordes 1 Weston™*
Ay IC A2 B 2% X SDS kA7 @, SE 3 T SDS L
end-to-end f 7 AT .

(3) CNN(BOC(N _utterances)): X T Sev-
eryn Fl Moschitti"™ ) 75 ¥ /EH L M4 end-to-end
BERYI 53 — AR B i b 19 3 50 % 37 A i 3 N A
FH PG TEAE i A JF B 2t s &R Ge sh AR p w il
TEAR SR, 285 5 P i 58 LSS IE L IZ ) LYy v
PET N=3,

MR T Bordes fil Weston™ 525 o1 1) 1T
J7 % s XF B ] A RO IS B AN 2 T E AT ITAG

3.4 EHAE

H ErE X H 15X RE R I A — 145
— AR dE . AT BB DL AR ME (Gold-standard) 1
PEH T R W, R R TR O T TR AT
TEAR IE—AE 18 1Y RGeS R S BT Ui 1] 7 4% 7
WA R EW B PER . F . N X R G0 15000 45
HEHEAT W P 4 R R R A S % &
PERZ I, A HARAE S TAE AR — A P g R
ESCT — AR A R G IO 4 S A % e 4
A A R 2 TE A L (0N T 58 SCIXRE e B 4 T
BRI Z NN, A CA NI AR E, A
TP XTI RS T 5 R T LT
FI Tk

(1) BMPFEHr

X I 4k £ v B — R O R AT B I T R
M RGNE W R NVEREAT N TR & 5N, 2R )5 L
N T 5 i (Gold-standard) 1 & 9F ), A& R & H 0
Gold-standard —Z B R IE A - A —ZE R 5%,

(2) EMPFH

X T[] J 32 T 64 R e s A . N X R GE
T 45 S AT 0 R A PP . T A I A AN T
BRHCA SR . A SO LR = A R R AN R
CURHIP T s O

O ZAEFT IR &R Ge 0l 2 5 P i R A7 1 2 4
B SCHYBRDR . 0 R 8 T 5 PRI 245 S 26 1 2
FHY (] 456 45

@ SR BT, RGN SES ST
Dist B SCHF E . WRAE S RAELE T ALY LT
PAT LA S B ISR AN PR B LA
k.

© BHEW M. F GEAE WA T W AT 55 1 7 2R L
TH MR EE . BAARI W 78 “C i FHL7m
18 D0 B A AR M fi) TP S I SRR N A s A
6 K 1) P P A 22 T LA 25 1T R ) P B < A
foe e FHL" S A 5 sl e T AT 55 REMIIAFAF T . 2
KRFSE M5 P BEATAT 55 JCR ISR

3.5 XWERRSH

3.5.1  HWIEH

(D) JFRFeAE 1 £

AR 7 AR (BOC), 6 4 (BOW),
Word2Vector(W2V) , position encoding (PE)!?) 45 R
] CNN J IR FRAE 2R AR . 45 Rk 5 fios,
w2v FEAE IR ot a) - S R0 ) G A HEAT B

M 5 AT F H . BOC Al BOW (#5531 3 35 ¥4
T W2V fil PE MRHAIER IR . 140 L i) 78 SDS £
Bl b R 6% T 4 b X R R AE AT SRR X AR T
SDS H i i 115 Ak A0 4 05

£S5 FRERBFHFMERANBR

WRES Bk IE AR/ %
EIC-HCN(PE) 83.37
EIC-HCN(W2V) 84.75
EIC-HCN(BOW) 90. 50
EIC-HCN(BOC) 91.25

(2) BFFE3E D7 100 b CBELPTH)

A SCHE O 1k 0 5 R T 6 b A R an
6 FrR. ACH TR T AR N RS RRAE R
FH T 7480 1) 1 £ 35 7 20 (BOC) . MemN2N ## #l
H1 CNN (BOC (N _utterances)) A8 &l 5% ] 5 46 14 %)
WFIIMER EF3C,

R6 ANRHAEZSMARERTZHI L CRAZTWIEM

ik L] IE AR | 0 BEIE A A
/% /%
DA+DM 55. 99 31.45
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ik HE A IER R | X306 BOE iR %
/% /%
MemN2N 59.93 30. 19
CNN(BOC(N_utterances) ) 66.61 40. 25
EIC-HCN(BOC) 83.39 64.78

M 6 IR 5 S R B AR SCHR R O ik AR S
A IE XA (DA + DM (812 W 25 B MemN2N
DI K 25 MUY end-to-end CNN £ # CNN(BOC (N _
utterances) ) fEBA [ S IERZE IR S T 27.40% .
23.46 0 1 16. 78 %6 3 7E X if B ¥EAN I A SCHE
Tk b = R4 i 5 T 33.3304.34. 59 /0 I
24.53% . X WA LI J7 5 HE 05 5 b o A D AN
15 BiE1E end-to-end XF i HI APk . HLob, B
SRZ LY end-to-end BRI FE AR AT 55 S8A i 5 1 2=
B, AEAEAT: 55 408k 1) 1 BB O 8 A I 3 M i A 1 X
SDS #ERY, AR AR X" LT UEEA
LR #b T £ M end-to-end SDS 7E H 7 %t i& T
SC %) 7 T AR AR .
3.5.2  EWMBEH

(1) BF5E HE J Jy 5t e CREILPEA)

AT HE— 25 DL 3V b e X b T AR S HR
ik EICCHCN 5 0o ifF e 5 i, a5 Rl 3k 7
i

RT ANRHAESWHRERT ZHX L CRAERIEM

TR T 5 5000 T R L) . AR B AR 23 A v
FEAE A [ I il 2 7 > B A A i i 0 26 B 491
JIT AAS TR) 802 23 28 19 o LE ORI 2 R T B R IR 6

£8 ARAEWBLEHIRDLEGLEI AN H

LR )
Sk AR e In) | B bR S| FETE AR | B R R
/% /% /% /%

DA+ DM 18. 32 11.99 7.71 28.42
MemN2N 22.77 16.61 4. 11 31.68
CNN(BOC

19.01 16.78 3.08 26. 20
(N_utterances))
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