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B ER BRI ES B IE TS AR O 18 B AE R (Spoken language understanding,
SLU)REFZI T — M Hr 7K, B2 B R 50 e iR RE i 15 5 SUE B AT A7
BRER, ﬁ%//[\iﬂﬁfmuh ZANERFERNER, FEEMERMERIUEESE S
RENFEGR, HEMR R TEAIRBEI . mHEREE) %EKE“EF', FEFE PRI
(Slot mentions) _fﬁb’?ﬂi%i@l_lﬁ%ﬂ:/xﬁl:ﬁu Fel R A T~ a5,

BMAR G Z BT IIEE R T 0, R ICIEERE A IR B B R A ALA 5 - AR
PEH T — Pl A O R 2 R B0 45 5 0 ST AN 2h SRR AR 7Y FE HE 38 (Boundary-prediction
and Dynamic-template Slot Filling, BDSF)&A! o ZAHE (L T — PR A& TN 75
,U\E’Jﬁﬁjﬂ%% RO EEBLIARIREE BIEL S, RN oh SAERL A 15 15 ) =X
L REWIEERIRE T RSP RIERE TR o, e T B R TR IR I T, 1
?ﬁ*ﬁ%”l:ﬁ\ﬁul_ﬁﬁﬁ ET7 o FEASLFEVEER FECAISHISMP-ECDT b L3045 R %
B, BATAORBELL T LSRR, Hol 2 BERS A FEFR S TR AR L O A B (E . -
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Abstract

The joint model of intention detection and slot filling promotes the spoken language
understanding(SLU) to a new level. However, the existing models determine position
information only by utterances context, ignoring the location information between slot
information tags, which lead to boundary errors in slot filling. And in the slot filling
task, the slot mentions may be similar to the normal expression utterances, such as
the movie name, the song name and so on, thus the model is easy to be disturbed by
the slot mentions. Therefore, the slot boundary can not be correctly identified in slot
filling. This paper presents a slot filling model which combines boundary prediction and
dynamic template (BDSF), providing an auxiliary task of joint prediction of boundary
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information, introducing location information into slot filling. Moreover, modeling the
dialogue sentence pattern by dynamic template mechanism, the model can focus on
the non-slot mentions utterances. It avoids the interference of the slot mentions of
the model and enhances the ability of the model to distinguish the slot boundary. The
experimental results on the public benchmark corpus CAIS and SMP-ECDT show that
our model is better than the comparison models. Especially it can provide accurate
position information for the slot label prediction model.

Keywords: Spoken language understanding , Slot filling , Position information |,
Template mechanism
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i — D EEER AN TE RS A TR RS Bz —, BHEANL 1E RS 2
RN R EHF BAEW IERRIME iR, - H BiEoREE AR E S B F e AT AR+
RS, XL EETEE B F R EA R O E IR B AR R (Spoken language understanding,
SLU) - HEX EHRFELOR SEREHER T IE <, MBA AT AR S s mey 5 M it
FPIRTTC T - BRI, DR IR ER S M P BT AR AR YRESE, Er 6 45 1 P
R (Intent detection) FHFEIEFE(Slot filling) PI-MER4r(Tiir and Mori, 2011; ATELE, 2015; #4
BRIFSE, 2020) - EREX S H FIEE T RREIE S, JFRIEA o % T i LAY (Lin and
Lane, 2016) - A& fros, Li— D ERMERAIEEF RG] “HEWTRARCHSFR TR, HEHE
RS XL, BRI, 25X AW?$%@%HI%@%¢MWM
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Figure 1: —/™i7H & EFE(E EAnE (BIO #20) KR

EOEEES, ZRIZEMEEEZ EFEKXEKE, FEHREF BN MESE S
fE—#L, WZhangfWang (2016)5 H 1 {5 B & A4 222 W 28 K 725 P R 00 R 8 S5 FE AR 20 Ofe fg o
LRI . TLiu FLane (2016)NPRHER IHLHIGIAZ] T SLUREL &% )AL F . BifE, Li%s
A (2018) ~ GooZE A (2018)~ EZEA (2019)~ QinZE A (2019) i FESLURIEL & 24 SRR A 3 2K
L E ER I AR AR ATER R

BIRIX RIS E R, H X SR # 8 o T B S SR R iR A FE
%ﬁﬁ%ﬁ@mmdm%QMG&maajm&Eaagm&@naa2mwﬁ%ﬂ%%%
FA G SRR R (E B AR R A RE (menm2m0mem2mm BT R BIEFE Y
NFERBWZEE, FMITEEFRR AR, #ﬁ%m%%ﬁu\ﬂmﬁﬁi [IERESLL
ﬂﬁ%ﬁ%E@%ﬁ&%ﬁﬁBM@O%ﬁﬁﬁmuﬁ HATPRE (FEBIOFRER, B (Begin)
RFEXEFEPIFFL, T (Inner) CERFERIHNER, O«hm@)ﬁ%ﬁz@%%;ﬁ&Wﬁmﬁf
F, M (Middle) HAREMAER, AHEINE (End) FREREEALER, S (Single) RFEHA
TR — L) - FEE BRI A R R 0 — 0 R, AR AR, BRSO 1EE
7R 3T XEUL@ HRAE 24 Fif N30 XﬁMém%%ﬁﬁm@ﬁ o N, TEIRE “B-AK
FH A B-H A", WAH‘%ﬁﬁﬁum%%,%Q%ﬁmpﬁhuﬁuﬁmu B2
Fot BTN X AR T H T X 4, RS BERE Z A EEEANGERE, XMERED
FEZS O RERR S B I

TG BEA LS, Wh%m<ﬂnmmmm>%W%%%%% 24T, mlm?
REIER A, SRR RN WWAEE M DIX 4, BRI S X AR R IR T, AR
KR REATIRGRI - 7 DB G ﬁy%ﬁ*ﬁﬁTﬁhMﬁTfEﬂ%,%ﬁﬁm
FILEF AR » HRAIZEACTEIE (S BIE AL SN, TERYRETEMAIEE, DIERET X
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SFENLAFAIRETT « Liuss A (2020)3& H EFHERALE], (X AL ORI EHI SR & A
TemRI, 2 —MERSHEdRY 7k - T EXMOTE R RERATEIZRES, T HBSRIREE X
23 (B AN TG T8 T S TR AR -

NTREBHEEZENREZRMMLERFLE, BB ILER EINRET - ERIAEE,
DA TR B A X o I A RE 1, ZEAR SO, FAIT92 H 45 & 0 ST A0 5 A5 A AR ) 18 45
7t (Boundary-prediction and Dynamic-template Slot Filling, BDSF)ZA! o 14817 38 1o #1250
5 (BMESO#NE) MRS, HWra) 7 LR R R Lk . T 51 A0 FF kB
%5, ARG ) BIMERRE Z R B B o BRI RN ESH AR, 5IAZIREE
BIEFARS T o B A RIS R, W HIEE T ARG SR, R AR R RR AT ) S R
FARSRE IEEE R, R E ISR E T IEE AR 2 HVEER - ISR AIETE S SRS AR g
Hjm, GEIRG A ETRMIR N IRR, XM E T XRREEWRET A T4, fE5| S
BURERRZE TS AR - B RALE IR, B RA B MR HIEEERE R - B TEREEE
I BIOFHBNE S5 55 50448, BTHX MO E e B E S, HT5 SN ENREEEE
S -

ARIEE TR T

(1) $&H T —Fhes &SI sh SR A RE IR TR, ZEA R TR (E RIEFEES T LIk
FFFERR S Z 1A B A5 B AR o s TR AL A PR, RV 1E PR SE R, B
FEAETEERIENR, LT RE R AN S TE AR TR PR ITA ,  [F]B HO ERET 2 5] 8 9 2 (Al 2
OE

(2) AT EERIESE LRSS RN, AR AR N SRR IRF1 EBUS T BT H
AT F00E e DR B AR AR AL A PERE - THRRSC N € & At — 25 IR I 1 R SCER OISR Z Y R A
R - GBI N BDSFAMEAARTY TN [ SRR, AT LUEMME AL E (S B RES L
ERZMEEE, HRERA F A aE

2 MXRIE

1B f# (spoken language understanding, SLU) E2HR AR 5 - EX—FETH,
IR IORE 2 A RAE HERIE B I B IMESS, R AP EERNEERNAIREES (T
and Mori, 2011). HHEERNHEEIERE S RES, FHITIEEFESVM (Haffner et al.,
2003) ~ Adaboost (Schapire and Singer, 2000) - TEE LS E BEFIITMELES, Z45
()77 V5 72 1 BB B9 P SR AE 1 ICRFZ5 M (Raymond and Riccardi, 2007)F17E A 42
¥ 4% (Recurrent Neural Network, RNN)(Xu and Sarikaya, 2013). I8k, MREE A
i R 2 S HE SR £ 48 T B B AG IRICER 191 40 7 1 22 W 4% (convolutional neural network,
CNN) (Yoon Kim, 2014) - RNN (Mesnil et al., 2015)% /7% . E#EESEFT TH, YaoE
A (2014)88 B B TLSTME R B R TE 77 1% - 05538 1003 — 2 FHCRFE R A F 2 it
P, (AR RENS A F s Y7 Z (R KIS &R (Yao et al., 2014) -

Z R oI R E RN AIEE TS, AR 700 A FH W & Z R A2 B RE BT B
B ARES T R EHE - L, ZhangfWang (2016)5& H T 15 FTEEAHZE N 45 Bk A B R
FREE AT R R LR AR - TiLiu FlLane (2016)MPRHER SIHLHITI AR T SLURIEL A 24>
AU o XU (Zhang and Wang, 2016; Liu and Lane, 2016) B IRE#E T /K&, (HE
KRR TP MES Z RIS AR, H A B RS B AR PR AR -

N T RENS EAE A R B E AR IR PR AR, Li%E A (2018) ~ Goo% A (2018) « E5%
A (2019) ~ Qin%F A (2019) ZIXAESLURJER & 27 > 881 7 B 20 32 B R R M ARG FE A0 A -
B, WF5CEANTR BN SUE KA R, RBERT (Devlin et al., 2019) NAHZISLUES
1 (Chen et al., 2019), #—H3E T SLURMERE . A —LefiF 57 ) FH I 28 ) 48 i 2 R )
FIFE(E BIEFEAESS (Zhang et al., 2019) -

RESLURES EEBG TR, (BEEMAFRA L ENMRFAE—SAL, #Him
B R BT R ISR o« R, AR SCHAERT 0t R ROSL UMY (A | 75 it S
BIESS . FERIABH RO SRR FR 5 e
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Figure 2: BDSFRZAIE (REoR THiBIES - sh BB ARILHI A0 E SETHR . /HARHR
FEIFHIS (slot) REMEESETES, RMBZEHLEE, T (template) REINTEMRL
#l. I (intent) EZREIARIES. B (boundary) RFAFATMIUES, EF 4+ HFFRERIF)

3.1 HwmEZE
BAEBEESET M w = [wy, ws, ..., wr], MATHEZLHRAZ, FA10 IS L
A ] B RS o
xy = e (wy) (1)
X = [:131,:132,... a:T] X e RT'd (2)

Hew ol NiGERIFRNZ , dRIFIR AN Z4EE, 155 iR 2 E i L e e 1L
A ISR R HROAY SRR N RS- ﬁET&LﬁMﬁﬁmrﬂkﬁ E71. T HEWS
AT R KPS, R RS FERNCI B R, A A Bi-LSTMZE X fi A
gia A £ T RS2, Bi-LSTM (Hochreiter and Schmldhuber, 1997; Yao et al., 2014)fA4
HRLEF AN N 7€ -

— LSTM (24, hy—1) (3)
he = LSTM (w4, hy—1) (4)
he = [e; b (5)

H = [hy, hy, ..., hy) (6)

%:1“@43%%%%‘(#;(% , 20214E8 H13HZE15H.
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H R ALH SO L AR D E B AR5 P REMS IS SR AU R I, B IR N WLHIE — P ik
HER I (Vaswani et al., 2017), EATRE—-NMAIFETEERRE, AR, JAT
KA BEB NS EHRE— A0 E PSR, AR EATRIE Vaswani 55 A (2017)#)3%
TF, R A IR A & XGRS WK - WERIW Y BB 2 (Linear projection layers):

K=WwEX Q=weX v=w"'V (7)

AR B R 75 H R EMB- LSTMAIBS R [ B P A —&, RARIHH &

_ QK"
C = softmax( NG \4 (8)
E =[H;C] (9)

3.2 A HMEBIES

HTHREAFTER, PINPNEENTFENEE TEMENRENEIES, HH
FIBMESO#EATHRAE, BMESOME TBIONRE T UREB IR SRR A EF R - AEEEE
HAEES T, MAGEEE = [e1,es,....er|mBEME, HEAFTMBEESH, FAEH
B LSTME R E Sy RIRMAESS KRS 2%, AR — DR EDeh, S8 RIFSEUZ [ R hy
i H GRS 2 7 Be, MRADES b — KFRHUZ [ B ALY O Y RIRAD 5% b — U H RFR2 59
ﬁy?g@{ndarg {j%/‘\'_‘é .

hgoundary _ LSTMboundary([hgTindary; yggzindary; et]) (10)

BRAREBi-LSTM IR el Z 171 & b i A\ 2R S0 A

boundary

o _ Softmax(W}lzoundaryhi)oundary) (11)

bound,
ololudary

; = argmazx(y®oundary) (12)

oboundary ATV B AL 55 T RIFWEE R, H“B” - “M” - ‘B>, “S”, “O" LR dH
&0

3.3 BRI

NTREHHEFRIX P REAAR, #AZBIRETEPRIAM T 50, BEAN = 5N R AT IErE
WRIRIE ;. EOTEHEES, HAEE SR ETE MR RGN, XS Aeas 5 Bh T AT i b
RBENFER - AT REWEIBXFEMEER - HIFHiRAIfE NS, %% (Zhong and Chen,
2020; Soares et al., 2019; Liu et al., 2020) &4, BATER L T ohASEEARYLH], FATHE S0 F7
A5 R g TE P R AL, EARRIMCAF 5< ENT >(REE—DE) O FERIIY
FEPRIL, WERF R, <A AR RER NI Zd i FEN G, S E TS PR IR <R AR
i< ENT >f)< ENT >7, BB EMRETAXERE - BEUEWEATEEFIN:

—~

W = [wi,wy,... < ENT >, ..., wr] (13)

TE A REI S AGEE PRI R 50, R SRR S EW B A R
Zr, RBUBERR A9 R SCROR

—~

mte7npla,te — ew(W) (14)

hiemplate _ ‘BZ-LS]\4TV(:,:::ernpla.te7 h:e_nllplate) (15)
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3.4 BAS)

MTEERA, Qin% A (2019) & I HF %5 (Token-level) & EIREWS AT i FORLAIF
WRR, F—XFHH— P EE, WARESRERETN +, FERZAMEH Bk t i IR R
ZHEEIE I REEE . fﬁﬁﬂ¢ AT RAF RN EE - ERERBIMES S, FAl6E
FH S M LSTMAETEE o B R TR (A 88 . 7EB— ISR erh FRS 2 HIBSEUZ [ & hy BT 2
HIH A SR 1 J2 1] B e ARG 25 _E— IRBRGEUZ 7] et AR RS 25 b — ) = BIAR
jﬁyzntent {;%/TE

hintent — LSTMintent ( [hzntent’ y;ntent, et]) (16)

AR LSTMRIFETEZ 7] 2 h I ntent iy ABIE BT ZE H -
yzntent — Softmax(wfz;ntenth%ntent) (17)
Olztntent argmax(yintent) (18)

Horprwyentent g FIBRE TN AR AERE, ofrfent SRt PRI B BIPR

R 2 U 5 B O AL, A N A %ﬂ%%@m?ﬁimLLé%
%Am%ﬂFﬁiaﬁmﬂéL~a@mFmimmﬁmméi~“%mmﬁhﬁAﬁ¢m&
SE, T REL AR (S SRS HIRBUE B A R E B ARG S, Bl TR I
mﬁm%ﬁ”mmﬁm%m&m%TmmemmAﬁWf BEAES. N TR
EEREFESTFRIUEEREER, TR l%ﬁmiwmm WEIAZIFEE B EHTIE

£

55

hi'%t = LSTM ([l yi™ent g~ mmy P, yiloh ) (19)
BZCHLSTMAIFETEUZ M & hlot i A BB FR T 2

yfl"t — Softmaw(WSlOthSlOt) (20)

Ofl"t = argma:c(yswt) (21)

Hpw stot PR T AL FERE , oSl S A TR AU FE PR - LR LI 7E 27 R R
HT T, BE TSRS BETR WEMMM%MUW%$% {5 BB AR D5
WEMM%%%%ﬁ%Aﬂu%%Qﬁ(w)ﬁlﬁﬁ%%mk!

A FIIEBNESS - B EIRAIFIE S BE T R R EUE &

T nboundary

*Cbounda'r’y Z Z ~t, boundaryl ( ; boundary) (22)
T nzntent
zntent Z Z ~t, zntentl (yﬁ,intent) (23)
t=1 j=1
T nslot
slot A Z Z gt slot tslot) (24)
t=1 j=1

Hepe REBFFFPHEAT, gyoourdery. grintent gy ot R EIGH TR - HLBhne
FIRSEE IR, nboundory meﬂwwﬁﬂﬁﬁéLﬁﬁﬂmAﬁ BB DRI R
ERE N T REMBERE = MEEL, AR = AESBURR B Fiﬂﬁﬁiﬁiéﬁiﬁﬂﬂ:

L= Eintent + Eslot + @Eboundary (25)
HrhaZ i RN EBE SN EBE S, HTHRED T HMAESE LS E R
E.
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4 SERAIGE R
4.1 BIEH

FATEECAIS (Chinese Artificial Intelligence Speakers) #{#fE % (Liu et al., 2019)FISMP-
ECDT 2019" 2 A FEEMESCAERE_ EXTFATARBLAT I GRANIERL - CAISEURSE B ET7995%
WIREEIEE - 99457 40 1E 5 1% 1B 102455 M i 1% 18 - SMP-ECDT 2019 (Social Media Pro-
cessing - the Evaluation of Chinese Human-Computer Dialogue Technology)s&# HASRZR 4L
{55 « SMP-ECDT 3 8275 24 M AN 7] 1 78 B R T A1 2400 A [F] R AL PR3 - CAISHISMP-
ECDTHHEERZIT R N .«

CAIS SMP-ECDT
YEREEE | 7995 1656
FUFEEEIE | 994 414
M EEEE | 1024 509
ErEHE | 75 124

Table 1: CAIS FISMP-ECDT #UE£ 1551145

4.2 BB

H T #ERIE LA, Dropout (Srivastava et al., 2014)8% X & M0.18]0.53F T35 UE, S48
i Adam L 3§ (Kingma and Ba, 2015), 2:>]Z Hle-5, #L&E K/ (Batch size) KE
H32, L2IEMISE H1e-6- tboh, Tl H 22 RE A R - = BRI E TS
IR R, ERE REFRES T, BA1S HABDT R TAECRFF —ECER 3 FBIOKS ZUFR I g 52
#(Goo et al., 2018; E et al., 2019; Qin et al., 2019), {H&7ED TN BN TS, BATH
FA BN B FOBMESOPREAS ., USR5 2 fAL B B 2R A, 31 S50 % B A 55 1A
HalxBN1.0. DUNERFREIEY 10 5L S5 EME -

4.3 XFHHIAIA
PR B BRERRIERL 5 LUN 5500047 T Hea, B39

e Slot-Gated Atten. Goo% A (2018)#&H T {5 Bl THEH A A, DHFHIRTEE TSR
PRI AR S

e SF-ID Network. E%E A (2019)/M48 T —FISF-IDM L%, WIEE TR KRG NE LR BT
W, DB ElTHEER#ES R -

e CM Network. Liugg A (2019) /M8 T —FICICMB ML, FEIETE - MEE A S BIRGIE AL
REEVERERE, DB ENTEERASERST .

e Stack-propagation. Qin%% A (2019)K Hstack-propagationfEZs, FEH T — 1454 SR 5|

BRI &2 T
4.4 FEE

5E2HHKIAE (Goo et al., 2018; E et al., 2019; Chen et al., 2019)—Ff, FATEMEET
REAFLIES, 2 BT A IR B 2R A0 0 A F IE R RORGE &7 DB RIMERE, 2B T
BAHE H B SRR Y SIS 45 5, HFAECAISEUR £ FISMP-ECD TR 5 Lt 17T T HiRS
ST e ARHIE AR NUH DEE S EBETREEEET, Eitb R AT FEWERA FRE A E
FEF VS FOG) T HE R0 SOERRTE ERRI -

MNER2F AT LR, FIH AR FNAE AR S A sh BB HLE], AR HFBDSFEMN 2
SRR A FE RS AR ORI R ) TR 2 7 T 2 0 TP A o X EesE FER T A
FIU A B A 55 AR sh AR ARAL ) BE A M a M I SRR A RO MERE - FECAISEUE S, BDSFIRZALH)

"http://conference.cipsc.org.cn/smp2019/evaluation.html
https://github.com/OnionWang/SMP2019-ECDT-NLU
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st CAIS SMP-ECDT
BEAH(Ace) TEOIREU(F1) EA(Acc) | BERA(Acc) FEMEREU(F1) #HJ(Acc)
Slot-Gated Full Atten 94.37 81.13 80.03 84.81 60.88 54.21
SF-ID Network 94.27 84.85 82.41 86.51 64.52 56.33
CM-Net 94.56 86.16 - - - -
Stack-propagation 94.37 87.64 84.68 88.65 71.62 63.78
BDSF 94.26 88.47 85.17 88.99 75.13 66.40

Table 2:  FATHBRBIMIN H T VEAE SR B BOPERERTLE.

A7 HR U B T Stack-propagation F2 - 10.83%, #A)IEHR M IRT; T70.49% - fESMPETE
o, FERZAFAETER, BT R T sh SRS, BDSFREAL RS 52 B a) e
EECE AL T AR o MIECT Stack-propagation, BDSFAEA! R AL IRINE IR T 3.51%,
A EH RN 2.62%32 1 -
4.5 JHRELSER

T G AR SR A A B B AT 55 B SRR I ZEBDSFAR Y A g B ik, T A TZESMP-
ECDTEIE S LT TIHE LSS - L9, A 7R CE MR Stack-propagation  (Qin et al.,
2019)FZEA b, BEIA ST DL H — P ISR - G5RUR3R - HT o SR
T AR A SR G TE R AREA 2 A REE A, b, A M N sh SR AL B
SCEEG . deAh, FATH E T BIOFITBMESO R F9 S0 77 28 FOR R

K SMP-ECDT

BB (Ace) TEMIEEU(TFL) %EA]J(Acc)
Stack-propagation 88.65 71.62 63.78
+ BIOA F-iim 89.78 72.58 64.83
+ BIOA F AN 5h AR 88.4 74.34 66.01
+ BMESO;A 5 Fi 89.36 73.99 66.57
+ BMESO A 1A 5/ SR (BDSF) 88.99 75.13 66.40

Table 3: BDSF{HEHSLS

CEIRFRA, AT AORRTY P R 030 5L B AR S5 AN SR B0 TR B R B A RERE R
Wr{ERT - FEAR T T

o FEFIBIOM FTIM . &L 5| AT BN £S5, AENSLERTIREME A2 > BN B A R
B8, FHEWLRAGEBREEZRRITL . PR FREMERE - WGRFATATLL
% B 51 ABIOM F TN REWS 72 ORI LT F, A IRBCRIR 10.96% -

o FEFIBIO F M AN BN SR : HT A FRIMESSGER, BARAEE R TEPR T %
IR R T AR METEPRIAIE S, (@ SIS SRS, AENS LLARTE 22 SR B R IA Y
AL, F BREMS SRR BOETE B TR PRI « N5 RIATAT LUE Hidid 51 ABIOA 5
T AN ) TSRS L FEDS L AR RE AL R BCR IIR T12.76% -

o fHFHABMESO I FLFIM : 38 33 51 A B hn 40k B o Sl /5 B AR 55, BEME b A T S
RIS B HEINFEE ML EMRER . LR REH, FHBMESOPREREDS LLBIOFREHL
B EFRSLE AR, [ HABMESOPRE RIS B RS AEME L IR IR I, MR TR ET R
F2.37% -
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