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Multimodal Dialogue

for Multimedia Databases
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Workshop Goals

•Translate question and commands into relational–
database commands

• Written language, ATN grammars, LUNAR   system 
(Woods), SHRDLU system (Winograd)

•Language descriptions correspond to simple 
combinations of (SQL) commands:

•Instantiate DB-oriented retrieval patterns .
(lexico-semantic patterns)

What is the location of the long red screwdrivers? 
Select * from Tools  where length = “long” 
& class = “screwdriver”

1970 2004
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MMDB Structure 
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MM Application Workflow
Construct Dialogue Manager 
Choose Dialogue Strategy: FSM/Frame/Agent
Form Conversational User Interface
Design query interface: Speech, Gesture, Keyboard
Media Fusion and Multimedia Retrieval 
How to present Relevance Feedback Results, 
e.g. summaries?
Establish connection between RF and clarification 
dialogues.

Active Learning for Precision/Recall error reduction
Robust DB index for SRE, 00V models
Show added value for complex HCI
Compare to knowledge-based approaches (SW 
context) 

MMDB

Dialogue system

Multimodal/Speech 
recogniser

Text Index

Relevance feedback

Dynamic
grammar
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Q uery  expansion  ope ra tor D B 2 O ra cle SQ L
Server

Inform ix

F uzzy  term  m atches   to  include w ord s that are  spelled
sim ilarly  to  the  query  term .

• • - •

Taxono m y search  to  include m ore  specific  o r m ore
general term s.

• • 1 - -

P roxim ity search  to  test w heth er tw o  w ord s are  c lose  to
each  o ther, i.e . near position s.

• • • •

R ela ted  term  m atches to  expand  the  q uery  by  re lated
term s defined  in  a  thesaurus.

• • • •

Term  replacem ent to  rep lace a  term  in  a  query  w ith  a
preferred  term  define d in  a  thesaurus. C ould  a lso  be  used
for sy nonym  searches.

• • • •

L in g u is tic  q u e ry  e x p a n s io n  o p e ra to r D B 2 O ra c le S Q L
S e rv e r

In fo rm ix

S te m  m a tc h  to  s e a rc h  fo r  te rm s  th a t  h a v e  th e  s a m e
l in g u is t ic  s te m  a s  th e  q u e ry  te rm , e .g . ru n s -> ru n , ru n n in g
-> ru n

• • • -

T r a n s la tio n  m a tc h  to  se a rc h  fo r  tr a n s la te d  te rm s  in  a
d iff e re n t la n g u a g e , d e f in e d  b y  a  th e s a u ru s .

- • - -

S o u n d e x  m a tc h  to  f in d  p h o n e t ic a l ly  s im ila r  w o rd s
c o m p u te d  b y  th e  so u n d e x  a lg o ri th m .

• • • -

T e x t  s u m m a r iz a t io n  A u to m a tic  su m m a riz a tio n  o f
d o c u m e n ts  b a s e d  o n  k e y  w o rd s  a n d  r e la te d
s e n te n c e s /p a ra g ra p h  (p s e u d o -s e m a n tic  p ro c e s s in g ) .

- • - -

T h e m e  s e a r c h /e x tr a c tio n  A u to m a tic  e x tra c t io n  o f  th e
te x t  th e m e  th a t  c a n  th e n  b e  s e a rc h e d  fo r .   

- • - -

D e c o m p o s i t io n  m a tc h  to  d e c o m p o s e  c o m p le x  w o rd s  in to
th e ir  s te m s .

• • 1 - -

SQLMM Query Operators

TBL

SRindex
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Interaction Example
U (Query): Show me the mascot of the football WCS.

S (Clarification): Which year? 2006  2002  1998  1994  1990   

U (Feedback): 2006

S (Multimodal): GOLEO  

U (Query): I need some texts about football rules.

S (Intermediate Result): 

U (Feedback): What does red and yellow card mean?

S (Final Result)
Paragraph:
Yellow, yellow-red, 
and red cards are 
shown …

Paragraph:
Yellow card

Paragraph:
Red card

Paragraph:
Penalty shot
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Impact

Semantic Web
Lookup

QA LookupDB Lookup

Ontological query String query

Answer snippets/
word frequencies

MM objects
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Feature Extraction Methods
C onc ep t

level
F eatu re  ex traction  m ethod D B 2 O racle D iscovir

C olor  g lob al 1 /2 G lobal co lo r h istogram • • •
1 /2 G lobal average  colo r • - •
2 C olo r m om ent - - •
2 C olo r coherence  vecto r - - •

C olor  local 3 L ocal co lo r h istog ram - • •
3 L ocal average colo r • - -

T extu re  g loba l 2 H om ogeneity - - •
2 E ntropy - - •
2 P robab ili ty - - •
2 inverse  d ifferentia l m om ent - - •
2 d ifferen tial m om en t - - •
2 C on trast • - -
2 E dge d irec tion • - -
2 G ranu larity/fineness • • •
2 E dge frequency - - •
2 L eng th  o f prim itives/tex tu re - - •

T extu re  loca l 3 L ocality  o f tex ture - • -
S h ap e g lob a l 2 G eom etric  m om ent - - •

2 E ccentric ity - - •
2 Invarian t m om e nt - - •
2 L egendre  m om ent - - •
2 Z ern ike  m om e nt - - •
2 E dge d irec tion  histog ram - - •
2 C olo r-based  segm enta tion - • -

S h ap e loca l 3 /4 L ocality  o f Shape - • •
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Meta Data Management
What kind of Meta Data can be mined to allow for be tter answer selection?

What kind of Meta Data can be mined for Answer Merging?

What kind of Meta Data can be mined to allow for better context-sensitive Answer 
Filtering and Presentation?

What kind of Meta Data can be exploited to allow for better reaction behaviour? 
Dialog management and turn taking behaviour should be adaptable to increase 
usability.

How can context-dependency, i.e. linguistic-, multimodal-, architectural-, and 
dialog state -dependency be expressed by available Meta Data? 

The Dialogue – Semantic Mediator Interface needs to communicate status 
messages about turn numbers, cancelling of ongoing retrieval tasks, turn commits 
and answer times
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Meta Data Classes


