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Task-Oriented Dialogue System (voung, 2000)

n http://rsta.royalsocietypublishing.org/content/358/1769/1389.short
Speech Signal Hypothesis
are there any action movies to
see this weekend Language Understanding (LU)
Speech * Domain Identification
[ ; Recognition * User Intent Detection

Text Input * Slot Filling

- Are there any action movies to see this weekend?

= Semantic Frame
N request_movie
enre=action, date=this weekend

Dialogue Management (DM)

* Dialogue State Tracking (DST)
* Dialogue Policy

System Action/Policy A
request_location \

| Natural Language ’

Text response L Generation (NLG)
Where are you located?

Backend Database/
Knowledge Providers




- Ontology & Database



Semantic Frame Representation
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o Requires a domain ontology: early connection to backend
o Contains core concept (intent, a set of slots with fillers)

Restaurant Afind me a cheap taiwanese restaurant in oakland]

Domain
Cprice 2 (yp find_restaurant (price=“cheap”,
g estaurant type="“taiwanese”, location="oakland”)
(ocation)
Movie

Domain ﬁ show me action movies directed by james cameron]

ear find_movie (genre=“action”,
Tnovie director="james cameron”)

Girectop



Backend Database / Ontology
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o Domain-specific table
o Target and attributes

Movie Name Theater Rating Date Time
EYHEBE SlERES 8.5 2017/03/21  09:00
EYHEBE SdERES 8.5 2017/03/21  09:25
EFYHHBE SdERES 8.5 2017/03/21  10:15
EFYHHBE SIERES 8.5 2017/03/21  10:40
EYHHBE  SIERES 8.5 2017/03/21  11:05




Supported Functionality

2

0 Information access

o Finding the specific entries from the table

m E.g. available theater, movie rating, etc.

0 Task completion

O Finding the row that satisfies the constraints

Movie Name Theater Rating Date Time
EYHEBE SlERES 8.5 2017/03/21  09:00
EYHEBE SdERES 8.5 2017/03/21  09:25
m) | EVHFE SEEEES 8.5 2017/03/21  10:15
EFYHHBE SIERES 8.5 2017/03/21  10:40
EYHHBE  SIERES 8.5 2017/03/21  11:05




Dialogue Schema
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0 Slot: domain-specific attributes
o Columns from the table
O e.g. theater, date

Movie Name Theater Rating Date Time
EYHEBE SlERES 8.5 2017/03/21  09:00
EYHEBE SdERES 8.5 2017/03/21  09:25
EFYHHBE SdERES 8.5 2017/03/21  10:15
EFYHHBE SIERES 8.5 2017/03/21  10:40
EYHHBE  SIERES 8.5 2017/03/21  11:05




Dialogue Schema
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o Dialogue Act
o inform, request, confirm (system only)
o Task-specific action (e.g. book_ticket)
o Others (e.g. thanks)

User Intent System Action
= Dialogue Act + Slot = Dialogue Act + Slot

Find me the Bill Murray’s movie.

request(moviename; actor=Bill Murray)

[ When was it released? ]\
request(releaseyear)

I

User Bot

| think it came out in 1993.
inform(releaseyear=1993)




Examples
-0y
0 User: HEZEFESIZER]N
request(song; situation =“IZZ")
— Require situation labels for songs

o User: &5 Bl A28 AR BRSNS ?

request(restaurant; similar_to="AEE{f")
—> Require similar_to labels for restaurants
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BRHEES
e
Biras 020 BT EER .
FRAME 28 fAR AN TS
BEAR AR
LG - TR O R 8- @8- 8= @m0 850 8
WK © T

FRE ) 07:10~8:00 () 18:10-9:00 () 2 9:10~10:00 [ 3 10:20~11:10 [ 4 11:20~12:10 0 512:20~13:10 (J 6 13:20~14:10
714:20~15:10 0 § 15:30~16:20 [ 9 16:30~17:20 [J 10 17:30~18:20 () A 18:25~19:15 (J B 1920-20:10 (J € 20:15-21:05 0 D 21:10~22:00
IEHH: @ FIR
FRE  BUE B2 B3
EHETES 15 o]

1052 v | HEI9H 82 IR ¢

o x i1 ™ 12 &7 P o 4 niE iz e " =iEA
AR (B R PR e mmmiei e xR i (R f L eaid He A ELRPR B LE =
41460 CSIE2910 03 BREeE- 0.0 90200220 | & | e |HEHE mar | 1 35 Ei‘ﬁfﬁﬁmﬁ SER B RERER R =
61082 CSIE3910| 01 EfSE= 0.0|90200330 | RF | g5 | Edkis 1 33 Ei‘zf% ﬁ]fﬁf‘aﬁ* ks 588 T %l = A
23066 CSIE3910] 02 BHeE=s 0.0|90200330 | k5% | & | BER |1 35 Efzf?é Esfigaﬁ*:m@ SR 2 ARl = A
51158 CSIE3910] 03 BE2E= 0.0 90200330 | £FE | ¥ |REE @6 | | 35 :gzﬁg Egaﬁxx:mt% 568 3410 = mA
72064 csIE3910| 04 FeE= 0.0 (90200330 | kE | i | mpE |1 35 = A
13407 csiEssio| 05 HeEs oolooa00s30 | % | g | mEE |1 35 T35 = A
N = 0| = P i [ETEm - & REE  EERED
69663 CSIE1310 AR BRI FR 1090210130 | #5F | BfE e 2 40 PRI LEER 30X ﬁi@:ﬁ?: ifl R | EERRRIE = A
s 12 ey e N 210750 | N N - o 5 RPRRESE B A RARESHE B
54236 CSIE1212] 01 EHEERREE 3090210750 | #F | 2 | EDE | 1 | ZT89GR0D mE 200 lé) 4 Frigs A d LIE : 200 A @g = mA
36388 csiEn12 02 FHEENEEE sos02t07s0 | wE | ww | mpm | 106(ZFRME A '&iﬁ%ﬁ?j\gim&% = A
33705 CSIEZ350 AP B SO0 | XF | ®E | @maw | ) EE NN S ERIUN A
BEARTEE(SH A - FEE) H BRI R
16711 cSIE2344( 01 BT 30 (90221610 | RE | | E#E |5 106 R E H RS AN S LR ¢ = A
106\,
BA TR (S - BiEE) H ME T [FRIFAER202-
65361 csIE2344 02 BT sofso22i6t0 | wE | g | mEsE |2 80 L H RSB AN S LR ¢ A
20N
27801 CSIE231L HE SRR R 20190221620 | *%F | & EOE 2 30 iEAEEEN DN ETRA . LSRR E - B0 ERRE - jN
65698 csIE2122( 01 EEE 5.0 (90225200 | keE | e | gEimE | 2 98 Ex‘%?;ﬁfi[%mﬁ SERRm AR = mA
42235 csiE2122 02 B 3.0 |o02E25200( %% | i | E2EE | 003 BB A A 6) Eﬁ%ﬂﬁi@gik T EBE AEBERAR [ = mA




Trick
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0 The typed constraints are attributes/slots stored in
the columns
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Table & Graph Backend

https://www.google.com/intl/es419/insidesearch/features/search/knowledge.html

¥ The Knowledge Graph SESSERINislElatlels

|
‘ ) | Learn more about one of the key breakthroughs o Discover answers to questions you never
‘ } behind the future of search. | thought to ask, and explore collections and lists.

¥



Data Collection
N

0 Given the task-specific goal, what do users say?

Information Access 2W\’ﬂl?E%ﬁﬁf—'ﬂﬁ'ﬁ%%ﬁﬁ’]%ﬂ%ﬁﬂﬁﬂ%?

Task completion A%UEJr%‘ AEEERENEE

Movie Name Theater Rating Date Time
EYHEBE SlERES 8.5 2017/03/21  09:00
EYHEBE SdERES 8.5 2017/03/21  09:25
m) | EVHFE SEEEES 8.5 2017/03/21  10:15
EFYHHBE SIERES 8.5 2017/03/21  10:40
EYHHBE  SIERES 8.5 2017/03/21  11:05




Annotation Design
sy

0 Query target: intent
O request + targeted attribute
o Constraints: slots & values
O Attributes with specified values

/iWﬂE%QE%%%%%ﬂEmﬁ%?]

request(rating; moviename=3=% B3 5 &)

restusosemnsnsy |

book_ticket(time=T247/ A, theater=E&EEFH)




Extension
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o Multiple tables as backend
O Each table is responsible for a domain
O Associate intent with corresponding table/domain

2W%ﬂ?@%ﬁ@@%%ﬁi‘:%—ﬁﬁ@@-é%?ﬂ,%? ]
request(kng.release_year; moviename=3=3 £ 55 £f)
Ticket Table Knowledge Table
Movie Name Theater Date Time Release
- - Movie Name Cast
ELBKE  SdEEEF 2017/03/21  09:00 Year

EHHBE  adbEEEF 2017/0321  09:25 eSSyt Emma Watson 2017
Eu8HE  SdbEEEF 2017/0321 10:15 kAN




Milestone 1 — Ontology Construction
o

1) Construct the backend databases
o Can be online/offline via a downloaded data

2) Design the dialogue semantic schema
0 Decide the number of tables/domains to support

o Decide the supported user intents

o Decide the slots that can be specified

3) Generate training examples for each intent
o Annotate semantic frames (intents and slots)



Concluding Remarks
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0 Semantic schema highly corresponds to backend DB

:! show me the rating of beauty and beast ]

(ating) tm find_rating (movie=“beauty and beast”)
(movie)

slot ‘ (e

Movie Name Theater Rating Date Time
EY AT E aibEEES 8.5 2017/03/21 09:00
E BT EL a2tEREE 8.5 2017/03/21 09:25
E BT EL a2tEREE 8.5 2017/03/21 10:15
E BT EL a2tEREFE 8.5 2017/03/21 10:40
E AT EL aitEREFE 8.5 2017/03/21 11:05




