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Situated Conversational Interaction
Leverage the situation or context of the user to create a 

conversational natural user interfaces to the world's knowledge

#IEEEGLOBALSIP



Modes of Situated Conversations
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Other Screens:



Send e-mail to 
Larry about the 
demo

Look for Portlandia
clips on hulu

Which ones 
have Tina Fey?

OK, funny movies

Show me funny 
movies

How about  
places with 
outdoor 
dining?

Kinect 
Skeletal Tracking

Got it, with Tina Fey 
that are funny

Play Date Night

Personal Assistant for Phones

Wake me up 
tomorrow at 6

Augmented multi-party interactionHuman computer interaction



Conversational Browser
SITUATED INTERACTION WITH THE WEB OF DOCUMENTS AND APPS
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Browsing to a new web page or App affects ASR and SLU
◦ ASR:  Dynamic adaptation of LMs to ngrams of page content   16% ERR in WER
◦ SLU:  

◦ Add 100s of click intent actions to static SLU
◦ Multi-tiered logic determines final intent

Creating a “Web Scale” Conversational Browser
Situated Interactions: Dynamically Adapt to the Page Content
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Multimodal Sensor for Study:   Kinect™
o RGB camera

o Depth sensor

oMulti-array microphone running proprietary 
software

Kinect enables full-body 3D motion capture, 
facial recognition and voice recognition

Creating a “Web Scale” Conversational Browser 
Situated Interactions: Multimodal Processing
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Lexical Click Intent

Gesture Click Intent

Combining Intents

Creating a “Web Scale” Conversational Browser 
Situated Interactions: Multimodal Processing
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Experimental Setup
Living Room:  users seated 5-6 feet away from TV

Two Data Collections
• Set #1:  8 speakers over 25 sessions

o 2,868 user turns

o 917 (31.9%) with click intent

• Set #2:  7 speakers over 14 sessions

o 1,101 user turns

o 284 (25.8%) with click intent
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Gesture Intent Model
Results

Studied errors in gesture intent model
o False Accepts (random arm movement triggers intent)   

oMiss (system misses pointing intent)

Removed all display control utts (e.g., “scroll up”)

558 remaining turns (ones with/without hand gesture)

False Accepts Miss
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What is the gesture accuracy of humans ?
[16.4  28.6] pixels 

Do humans point every time they speak?
Humans only user gesture 30.0% of the time

Multimodal Click Intent Detection
Simulated vs Real Gestures

Simulated (always pointing)
~50% ERR

Real Gesture
~10% ERR
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To dig deeper…

Larry Heck, et al, Multimodal Conversational Search and Browse

IEEE Workshop on Speech, Language and Audio in Multimedia, August 2013
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http://research.microsoft.com/apps/pubs/default.aspx?id=193890


Conversational Insights
SITUATED INTERACTION WITH DOCUMENTS
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Entity Linking

Problem: Annotate mentions of an entity with the knowledge base entry for that entity
(linking text to knowledge).

Solution: Build sequence models and contextual disambiguation models trained over self-
disambiguated data such as Wikipedia pages or query-document click data. Features range
from topical information, linguistic patterns, morpho-syntactic clues, web usage logs, anchor
texts, etc.

Silviu-Petru Cucerzan (EMNLP’07);
Rakesh Agrawal, Ariel Fuxman, Anitha Kannan, John Shafer (WWW’12)

Larry Heck, Dilek Hakkani-Tur, and Gokhan Tur (Interspeech’13)
Ming-Wei Chang, Emre Kiciman (NAACL 2013)

Chin-Yew Lin, Xiaojiang Huang, Yunbo Cao
ATL-Cairo



Knowledge: Foundation of Situated Conversations
A vast majority of user interactions are with people, locations, things.

Knowledge refers to these entities/concepts and to how they are 
interrelated.

The dual-role of knowledge
◦ People seek to find information about things, to transact on 

them, and to browse for recommendations.

◦ Knowledge “joined” with world  situated conversation.
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Conversational Systems Challenge
Scaling Through Situated Knowledge
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Pivot on Knowledge
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……………………………………………..

………….Bryan Cranston …………

Aaron Paul…………………………….

Crime drama……… protagonist

……………Albuquerque…………..

…….Vince Gillian……………………

Bryan Cranston 
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Aaron Paul
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“Show me movies by 
Roberto Benigni”

“Who directed Life is Beautiful?”

?movie

SELECT ?movie
{

?movie directed_by “Roberto                                  
Benigni”.

} 

SELECT ?director
{

“Life is Beautiful” directed_by 
?director.

} 

Sample user 
utterances:

Corresponding relation on 
the knowledge graph

User request in query 
language

Roberto 
Benigni

directed_by

Life is 
beautiful ?director

directed_by

User request in logical form λx.Ǝy.y=”Life is beautiful” Λ
directed_by(x,y)

λy.Ǝx.x=”Roberto Benigni” Λ
directed_by(x,y)

Data & features for training statistical 
CU models

November 2012 release contains:
~ 37M entities
~ 683M relations

and growing...

directed_by

release_date

directed_byrelease_date

awarded

awarded

nationality

starring

Semantic Graph

“Life is beautiful” and “Roberto Benigni”
“Titanic” and “James Cameron”
...

Movie-Director search queries:

Search
Results

Italy's rubber-faced funnyman Roberto Benigni accomplishes ...
Life Is Beautiful is a 1997 Italian film which tells the story of a ...
Titanic is a 1997 American film directed by James Cameron...
James Cameron directed Titanic and he did the best job you...
…

NL
Patterns

Movie-name directed by Director-name
Director-name’s Movie-name
Director-name directed Movie-name
...

Web Search

Query Click Logs
Search 
Queries

URLs
clicks

Who directed the movie Life is beautiful
Director of Life is beautiful
...

Wikipedia
& other document sources

Larry Heck, Dilek Hakkani-Tur, and Gokhan Tur; 2012-2013



Processing Flow of an Interaction with Knowledge
◦ Scoping

◦ Linking the focus entity(ies) to the knowledge base

◦ E.g., linking a touch on “marathon” to the Wikipedia ID for “NYC Marathon”; subselecting
restaurants on a map after circling a region.

◦ Intent detection
◦ Interpret the intent (what the user wants) in 

the context of the knowledge (and other context)

◦ Execution
◦ Farm out the request to an appropriate execution 

engine

Key Point: There are very few intent categories
that govern most interactions.

Browse
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“Ones good for kids.”

Informational

Conversational Systems Approach
Scaling Through Situated Knowledge



Entity Collection Page App

NUI Context: Scope

Navigate

Browse

Informational

Transactional
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Entity Linking

Problem: Annotate mentions of an entity with the knowledge base entry for that entity
(linking text to knowledge).

Solution: Build sequence models and contextual disambiguation models trained over self-
disambiguated data such as Wikipedia pages or query-document click data. Features range
from topical information, linguistic patterns, morpho-syntactic clues, web usage logs, anchor
texts, etc.

Silviu-Petru Cucerzan (EMNLP’07);
Rakesh Agrawal, Ariel Fuxman, Anitha Kannan, John Shafer (WWW’12)

Larry Heck, Dilek Hakkani-Tur, and Gokhan Tur (Interspeech’13)
Ming-Wei Chang, Emre Kiciman (NAACL 2013)

Chin-Yew Lin, Xiaojiang Huang, Yunbo Cao
ATL-Cairo
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Contextual Search

Problem: Recommend contextually relevant related content, pivoting on user selection.

Solution: Leverage generic search engines by formulating queries with contextually targeted
terms; train context aware re-ranker models on web usage sessions to encourage diversity.

Leibniz: Ashok Chandra, Ariel Fuxman, Michael Gamon, Yuanhua Lv, Patrick Pantel, Bo Zhao
Eric Brill, Silviu-Petru Cucerzan

Dilek Hakkani-Tur, Gokhan Tur, Rukmini Iyer, and Larry Heck
Rakesh Agrawal, Sreenivas Gollapudi, Anitha Kannan, Krishnaram Kenthapadi

Scoping Execution
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Interestingness

Problem: Predict the k things on the page of most interest
to the user.

Solution: Train prediction models on web browsing
sessions. Model topic semantics of source and target
content.

Michael Gamon, Patrick Pantel, Johnson Apacible, Xinying Song 
(Microsoft Office)

Scoping Execution
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Conversational Search and Browse

Problem: Enable search and browse of content with voice.

Solution: Dynamically adapt (at run-time) the speech
language models and semantic parsers based on the
content of the page; identify actionable elements on the
page and add to intent list.

Larry Heck, Dilek Hakkani-Tur, Madhu Chinthakunta, Gokhan 
Tur, Rukmini Iyer, Partha Parthasarathy, Lisa Stifelman, 

Elizabeth Shriberg, and Ashley Fidler (IEEE SLAM’13)

Scoping Execution
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Semantic Graphs for Conversational Interaction

Titanic

Director

Release Year

Award

Oscar, Best 
director 1997

James 
Cameron

Kate 
Winslet

Drama

Genre

Titanic

Starring

Experimental Setup

Scenario: conversational search over movies (Netflix)

Training
• Freebase film (movies) domain, 56 relations 

with linked Wikipedia articles
• Focused on 4 Netflix properties:   

movies names, actors, genres, directors

Task:   Entity spotting (F-Measures of precision/recall)
• Entity modeling only
• Entity plus relation modeling



Summary Approach and Results

Knowledge as Priors: Leverage large KGs (Freebase) to bootstrap web-scale 
semantic parsers

◦ ~50M entities

◦ ~700M relations

Unsupervised Machine Learning
◦ No semantic schema design

◦ No data collection

◦ No manual annotations

Graph Crawling Algorithm for Unsupervised Data Mining

Entity and Relation Modeling with Mined Data
◦ Netflix Search Entity Spotting

◦ Entity modeling: 61.0% and 55.4%  F-measure (Manual/ASR transcriptions)

◦ Entity modeling plus relation:  84.6% and 80.6% F-measure

◦ Within 5.5% of supervised training

Semantic Graphs for Conversational Interaction

Larry Heck, Dilek Hakkani-Tur, and Gokhan Tur, Leveraging Knowledge Graphs for Web-Scale Unsupervised 
Semantic Parsing, in Proceedings of Interspeech, International Speech Communication Association, August 2013

http://research.microsoft.com/apps/pubs/default.aspx?id=192962
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Situated Conversational Interaction
Leverage the situation or context of the user to create a 

conversational natural user interfaces to the world's knowledge


