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Task-Oriented Dialogue System (Young, 2000)
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Speech 
Recognition

Language Understanding (LU)
• Domain Identification
• User Intent Detection
• Slot Filling

Dialogue Management (DM)
• Dialogue State Tracking (DST)
• Dialogue Policy

Natural Language 
Generation (NLG)

Hypothesis
are there any action movies to 
see this weekend

Semantic Frame
request_movie
genre=action, date=this weekend

System Action/Policy
request_location

Text response
Where are you located?

Text Input
Are there any action movies to see this weekend?

Speech Signal

Backend Database/ 
Knowledge Providers

http://rsta.royalsocietypublishing.org/content/358/1769/1389.short
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Semantic Frame Representation

 Requires a domain ontology: early connection to backend

 Contains core concept (intent, a set of slots with fillers)

find me a cheap taiwanese restaurant in oakland

show me action movies directed by james cameron

find_restaurant (price=“cheap”, 
type=“taiwanese”, location=“oakland”)

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

Restaurant 
Domain

Movie 
Domain

restaurant

typeprice

location

movie

yeargenre

director

5
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Backend Database / Ontology
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 Domain-specific table

 Target and attributes

Movie Name Theater Rating Date Time

美女與野獸 台北信義威秀 8.5 2017/03/21 09:00

美女與野獸 台北信義威秀 8.5 2017/03/21 09:25

美女與野獸 台北信義威秀 8.5 2017/03/21 10:15

美女與野獸 台北信義威秀 8.5 2017/03/21 10:40

美女與野獸 台北信義威秀 8.5 2017/03/21 11:05

movie name

daterating

theater time
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Supported Functionality

 Information access

 Finding the specific entries from the table

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

 Task completion

 Finding the row that satisfies the constraints
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Movie Name Theater Rating Date Time

美女與野獸 台北信義威秀 8.5 2017/03/21 09:00

美女與野獸 台北信義威秀 8.5 2017/03/21 09:25

美女與野獸 台北信義威秀 8.5 2017/03/21 10:15

美女與野獸 台北信義威秀 8.5 2017/03/21 10:40

美女與野獸 台北信義威秀 8.5 2017/03/21 11:05
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Dialogue Schema

 Slot: domain-specific attributes

 Columns from the table

 e.g. theater, date
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Movie Name Theater Rating Date Time

美女與野獸 台北信義威秀 8.5 2017/03/21 09:00

美女與野獸 台北信義威秀 8.5 2017/03/21 09:25

美女與野獸 台北信義威秀 8.5 2017/03/21 10:15

美女與野獸 台北信義威秀 8.5 2017/03/21 10:40

美女與野獸 台北信義威秀 8.5 2017/03/21 11:05



9

Dialogue Schema

 Dialogue Act

 inform, request, confirm (system only)

 Task-specific action (e.g. book_ticket)

 Others (e.g. thanks)
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Find me the Bill Murray’s movie.

I think it came out in 1993.

When was it released?

BotUser

request(moviename; actor=Bill Murray)

request(releaseyear)

inform(releaseyear=1993)

User Intent
= Dialogue Act + Slot

System Action
= Dialogue Act + Slot
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Examples

 User: 我想要聽適合唸書的歌

request(song; situation =“唸書")

 Require situation labels for songs

 User: 請問附近有類似有錢真好的店嗎？

request(restaurant; similar_to=“有錢真好”)

 Require similar_to labels for restaurants

10
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Examples

 User: 離散數學的教室是哪間？

 User: 週四7,8,9有資訊系的課嗎？

11
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Trick

 The typed constraints are attributes/slots stored in 
the columns
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Table & Graph Backend
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https://www.google.com/intl/es419/insidesearch/features/search/knowledge.html
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Data Collection

 Given the task-specific goal, what do users say?
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Movie Name Theater Rating Date Time

美女與野獸 台北信義威秀 8.5 2017/03/21 09:00

美女與野獸 台北信義威秀 8.5 2017/03/21 09:25

美女與野獸 台北信義威秀 8.5 2017/03/21 10:15

美女與野獸 台北信義威秀 8.5 2017/03/21 10:40

美女與野獸 台北信義威秀 8.5 2017/03/21 11:05

你知道美女與野獸電影的評價如何嗎?

我想看十點左右在信義威秀的電影

Information Access

Task completion
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Annotation Design

 Query target: intent

 request + targeted attribute

 Constraints: slots & values

 Attributes with specified values

你知道美女與野獸電影的評價如何嗎?

request(rating; moviename=美女與野獸)

book_ticket(time=十點左右, theater=信義威秀)

我想看十點左右在信義威秀的電影
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Extension

 Multiple tables as backend

 Each table is responsible for a domain

 Associate intent with corresponding table/domain

Movie Name Theater Date Time

美女與野獸 台北信義威秀 2017/03/21 09:00

美女與野獸 台北信義威秀 2017/03/21 09:25

美女與野獸 台北信義威秀 2017/03/21 10:15

Movie Name Cast
Release 
Year

美女與野獸 Emma Watson 2017

鋼鐵人 : :

你知道美女與野獸是那一年的電影嗎?

request(kng.release_year; moviename=美女與野獸)

Ticket Table Knowledge Table
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Milestone 1 – Ontology Construction

1) Construct the backend databases

 Can be online/offline via a downloaded data

2) Design the dialogue semantic schema

 Decide the number of tables/domains to support

 Decide the supported user intents

 Decide the slots that can be specified

3) Generate training examples for each intent

 Annotate semantic frames (intents and slots)

17
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Concluding Remarks

 Semantic schema highly corresponds to backend DB

Movie Name Theater Rating Date Time

美女與野獸 台北信義威秀 8.5 2017/03/21 09:00

美女與野獸 台北信義威秀 8.5 2017/03/21 09:25

美女與野獸 台北信義威秀 8.5 2017/03/21 10:15

美女與野獸 台北信義威秀 8.5 2017/03/21 10:40

美女與野獸 台北信義威秀 8.5 2017/03/21 11:05

slot

show me the rating of beauty and beast

find_rating (movie=“beauty and beast”)
movie

timerating

date


