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Topics covered so far...

o Evaluation of IR systems
o Inner workings of IR black boxes
o Interacting with retrieval systems

o Interfaces in support of retrieval

Questions for Today

o What if the collection contains documents in a

foreign language?

o What if the collection isn’'t even comprised of

textual documents?

Cross-Language IR

o Or “finding documents in languages you can’t

read”
o Why would you want to do it?

o How would you do it?
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Global Internet Users

B English
W Chinese

O Japanese
OSparish

W German

T Korean
mFrench
OPortuguese
 haian
mRussian
Oother

Native speakers, Global Reach projection for 2004 (as of Sept, 2003)

A Community: CLEF

o CLEF = “Cross-Language Evaluation Forum”
o 8tracks at CLEF 2005

Multilingual information retrieval
Cross-language information retrieval
Interactive cross-language information retrieval
Multiple language question answering
Cross-language retrieval on image collections
Cross-language spoken document retrieval
Multilingual Web retrieval

Cross-language geographic retrieval

The Information Retrieval Cycle

If you can’t understand the documents...

Source
Selection

How do you know something
" is worth looking at?

Query

Query
Formulation

System discovery
Vocabulary discovery
Concept discovery
Document discovery

How can you understand the
retrieved documents?

Ranked List

Selection ! Documents

Examination

source reselection Delivery

Resource ___.. How do you formulate a query?

Documentsj

CLIR

o CLIR = “Cross Language Information Retrieval”

o Typical setup

User speaks only English

Wants access to documents in a foreign language (e.g.,
Chinese or Arabic)

o Requirements

User needs to understand retrieved documents!
Interface must support browsing of documents in
foreign languages

o How do we do it?

Two Approaches

o Query translation

Translate English query into Chinese query
Search Chinese document collection
Translate retrieved results back into English

o Document translation

Translate entire document collection into English
Search collection in English

o Translate both?

Query Translation

Chinese Document

Collection
I Chinese
documents
Retrieval Translation
Engine System
Chinese
queries select [ \examlne
English
queries




Document Translation

Chinese Document
Collection

l

Translation
System

se\ect examme

Retrieval
e English
> —

queries
English Document
Collection

Tradeoffs

o Query Translation
Often easier

Disambiguation of query terms may be difficult with
short queries

Translation of documents must be performed at query
time

o Document Translation
Documents can be translate and stored offline
Automatic translation can be slow

o Which is better?
Often depends on the availability of language-specific
resources (e.g., morphological analyzers)
Both approaches present challenges for interaction

CLIR Issues

probe
survey
take samples,

Ery
No aﬂau gl _
translation! Wh|c_h
translation?

cymbidium oil probe

oeringii Survey.
Wrong goering petroleum L_take samples

segmentation restrain

Learning to Translate

o Lexicons
Phrase books, bilingual dictionaries, ...
o Large text collections

Translations (“parallel”)
Similar topics (“‘comparable”)

o People
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Modern Rosetta Stones

o Newswire:

DE-News (German-English)

Hong-Kong News, Xinhua News (Chinese-English)
o Government:

Canadian-Hansards (French-English)

Europarl (Danish, Dutch, English, Finnish, French,
German, Greek, Italian, Portugese, Spanish, Swedish)
UN Treaties (Russian, English, Arabic, ...)

o The Bible (many, many languages)




Parallel Corpus

o Example from DE-News (8/1/1996)

English: Diverging opinions about planned tax reform

German: Unterschiedliche Meinungen zur geplanten Steuerreform

English: The discussion around the envisaged major tax reform continues .

German: Die Diskussion um die vorgesehene grosse Steuerreform dauert an .

English: The FDP economics expert , Graf Lambsdorff , today came out in
favor of advancing the enactment of significant parts of the overhaul
, currently planned for 1999 .

German: Der FDP - Wirtschaftsexperte Graf Lambsdorff sprach sich heute
dafuer aus , wesentliche Teile der fuer 1999 geplanten Reform
vorzuziehen .

Learning Translations

o From alignments, automatically induce a
translation lexicon

survey (p=0.4)
(p=03)
(p =0.25)

(p=0.05)

Multiple Translations  Translation Probabilities

Using Multiple Translations

o Weighted Structured Query Translation

Takes advantage of multiple translations and translation
probabilities

o TF and DF of query term e are computed using
TF and DF of its translations:

TF(e,D,) =) p(f;|e)xTF(f;,D,)

DF(e)=>_ p(f, |e)xDF(f)

Word-Level Alignment

English
Diverging opinions about planned tax reform

Unterschiedliche Meinungen zur geplanten Steuerreform
German

English
Madam President , | had asked the administration ...

PO AR

Sefiora Presidenta, habia pedido a la administracién del Parlamento ...
Spanish

A Translation Model

o From word-aligned bilingual text, we induce a
translation model

p(file) wnere, Y. P(fil€)=1
fi
o Example:

p(FM |survey) = 0.4
p(iR#R|survey) = 0.3
p( &|survey) = 0.25
p(# @|survey) = 0.05

Experiment Setup

o Does weighted structured query translation work?

o Test collection (from CLEF 2000-2003)
~ 44,000 documents in French
153 topics in English (and French, for comparison)

o IR system: Okapi weights

o Translation resources

Europarl parallel corpus: ~ 100M on each side
GIZA++ Statistical MT toolkit




Does it work?

o Runs:
Monolingual baseline
One-best translation baseline
Weighted structured query translation

o Results:

Weighted structured query translation always beats
one-best translation

Weighted structured query translation performance
approaches monolingual performance

Blind Relevance Feedback

o Augment the query representation with related
terms

o Multiple opportunities for expansion
Before doc translation:  Enrich the vocabulary
After doc translation: Mitigate translation errors
Before query translation: Improve the query
After query translation:  Mitigate translation errors

McNamee and Mayfield

o Research questions:
What are the effects of pre- and post- translation query
expansion in CLIR?
How is performance affected by quality of resources?
Is CLIR simply measuring translation performance?

o Setup:
CLEF 2001 test collection
Dutch, French, German, Italian, Spanish queries
English documents

Varied the size translation lexicons (randomly threw out
entries)

Paul McNamee and James Mayfield. (2002) Comparing Cross-Language Query Expansion
Techniques by Degrading Translation Resources. Proceedings of SIGIR 2002

Morphology and Segmentation

o For the query translation approach
The retrieval engine needs to perform monolingual IR in
a foreign language
Morphology and segmentation pose problems
o Good segmenters and morphological analyzers
are expensive to develop

o N-gram indexing provides a good solution

Use character n-grams based on length of average
word
Performs about as well as with a good segmenter

Query Expansion/Translation

source language query
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Lessons

o Both pre- and post- translation expansions help
o Pre-translation expansion is a bigger win... why?

o Translation resources are important!

Document Selection

o Can users recognize relevant documents in a
cross-language retrieval setting?

o What's the impact of translation quality?

Ranked List

Selection Documents

Examination

play search topic selected - Netscape
Edit View Go Communicator Help

The search topic you selected is:

& psinielk

Cancer Genetics. Find di ing recent di. ies oft the in
hetween genetics and cancer. The gene responsible for the development of cerdain tumors
kas recently been discavered. All documentis thai provide infermation an this new
diagnestic tool are relevant.

search

| Fl s [Document: Done

Interaction

o CLIR poses some unique challenges for
interaction
How do you help users select translated query terms?

How do you help users select document terms for query
refinement?

How do you compensate for poor translation quality?

Selection Experiment

o Experimental setup (UMD, iCLEF 2001):

English topics, French documents
Each user works with the same hit list
Can users make relevance judgments?
What's the effect of translation quality?

o Comparison of two translation methods:

Term-for-term gloss translation (Gloss)
Easily built for a wide range of language pairs
Widely available bilingual word lists

Machine translation (MT)
Syntactic/semantic constraints improve accuracy &
fluency
Used Systran, a commercially available MT system
Developing new language pairs is expensive (years)

aved document titles - Netatape

Results for your search topic:

Canc ice. Find i iex on the relationship between genatics and
cancer. The gane responsible for the dovelopment of certain tumars has recendy bean discovared. AL L
d that provida i jan an dhis mnw di ic tool ane nelavan.

50 doruments found matching your search topie.
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splay user selected document
Edit Wi

ietscape o x|
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MEDECINE; Launched by the government in partnership with French Association against the
myopathies; The national foreground of development of the genic therapies is put in place

Le lanaching of the of. and framing of the genic therapies testifies o the
weight growing to this new biolagical research sector in medicine modem. It illusirates a convenient awakening of
some persons in charge for the medical policy. Bom from recent progress from molecular biology, the genic therapy
sims at cosecting genetic anomalies which, vatil now, remained rebellions with any action curative.

One counts thus more then 4000 genetic, responsible diseases with total of 25 % of the handicaps and 30 % of the
infant mortality. According 1o the Principles of internal medicine (L), at last 31 December, 932 of these diseases had
given place to @ loealization of gene mplied, this gene being identified in approximately two thirds of the cas

I practice, the genic therapy consists, schematically, with to intraduce, in the organization reached, of the fragments —
of ADN (molecule suppott of the genetic inheritance), cotresponding to one or more genes and this at diagrostic or
therspeutic ends. This transfer can be done in vive or ex ¥ivo, of the cells or fabrics of patient being put in rontact

with viral vectors varrying gene, then injerted into the rgenizetion. In France, ifit is not yet stendardized, it is not

any mors one marginal activity, teserved for soms teams of before-gards

* From the sources of ixformafion 1o which we had access, it arises that sbout fifty lsborstories concemed with large
organizations of research and the universities is actively engaged, like too French industsial groups, can one readin
one report which has been just submitted by professors Jean-Faul Cano and élsin Fischer in Philippe Douste-Blazy.
This significant and recent mobilization is the fruit of & strong motivation encouraged by public financing and
incentives of caritatives associations ()" Five clinical trials began right now (2). Others are on standby and,
aceording to this reportératio, " France is located in very good position in the world, far however behind The Usited
States where nearly 70 clinical trials, inchuing 320 patients, heve begun since 1990, "

Centers specialized in CHU

| =l [Document: Dane

Making MIRACLEs

o Putting everything together in an interactive,
cross-language retrieval system...

Results

o Quantitative measures:
Users with the MT system achieved higher F-score

o Observed behavior (from observational notes):
Documents were usually examined in rank order
Title alone was seldom used to judge documents as
“relevant”

o Subjective reactions (from questionnaires):
Everyone liked MT

Only one participant liked anything about gloss
translation

MT was preferred overall
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Key Points

o Good translation is the key to cross-language
information retrieval
Where does one obtain them? (e.qg., bilingual
dictionaries, aligned text, etc.)
How does one use them? (e.g., query translation,
document translation, etc.)
o CLIR performance approaches monolingual IR
performance

o CLIR presents addition challenges for interaction
support

Multimedia Retrieval

o We're primarily going to focus on image and
video search




A Picture...

. is comprised of pixels

This is nothing new!

Seurat, Georges, A Sunday Afternoon on the Island of La Grande Jatte

Images and Video

o Adigital image = a collection of pixels
Each pixel has a “color”
o Different types of pixels
Binary (1 bit): black/white
Grayscale (8 bits)
Color (3 colors, 8 bits each): red, green, blue
o Avideo is simply lots of images in rapid
sequence
Each image is called a frame
Smooth motion requires about 24 frames/sec

o Compression is the key!

The Structure of Video
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The Semantic Gap

e This is what we have
\Raw Media ¥ to work with
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Image-level descriptors

Content descriptors
This is what we want
/
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Dome in the distance




The IR Black Box Recipe for Multimedia Retrieval
M o Extract features
Low-level features: blobs, textures, color histograms
i Textual annotations: captions, ASR, video OCR, human
Representation Representation labels
Function Function o Match features
Query Representation Document Representation From “bag of words” to “bag of features”
—
Comparison
Function Index
el

Demos Combination of Evidence

o Google Image Search
http://images.google.com/

Multi-modal Query
. [ Temtaspect || Amitso aspeet | [ wiotion Aspect | [ 1mage Aspeet ‘

o Hermitage Museum 3 e ‘ | i 8
http:/www.hermitagemuseum.org/fcgi- — - - —- — :
bin/db2wwwigbicSearch.mac/gbic?selLang=English Berips | [ Video | | Producion || Asde || Miston | tmae | Video Library |

T imtes | | 0CR || Metadata “ Indes || Otject | Tnes -
T _J Inidbes | - > Imides |
Multiple Modality Video Collection Analysis

o IBM’s MARVEL System ' + 1 ' L + S ‘ Tl

| Welghted Fusion of Search Resulis | ! )

http://mp7.watson.ibm.com/

Final Ranked List ‘

WS |

TREC For Video Retrieval? Searching Performance

o TREC Video Track (TRECVID)
Started in 2001

Goal is to investigate content-based retrieval from Madality MAP
digital video Buseline: ASR + Closed Captions (CC) 0.155
Focus on the shot as the unit of information retrieval ASR | CC 1+ Video OCR___ 0.177

why? ASR + CC + VOCR + Image Similarity
{why?) weighted by query type L
http://www-nlpir.nist.gov/projects/trecvid/ '\_NR + OC + VOCR. + Image Similarity 0,207

weighted by development set query results

L ASR + CC + VOCR + Image Similarity

o Test Data Collection in 2004 weighted by development set query results 0.218
+ Person X retrieval

74 hours of CNN Headline News, ABC World News
Tonight, C-SPAN

A. Hauptmann and M. Christel. (2004) Successful Approaches in the TREC Video
Retrieval Evaluations. Proceedings of ACM Multimedia 2004.




Interaction in Video Retrieval

o Discussion point: What unique challenges does
video retrieval present for interactive systems?

Take-Away Message

o Multimedia IR systems build on the same basic
set of tools as textual IR systems

If you have a hammer, everything becomes a nail
o The feature set is different... but the ideas are the
same

o Textis important!
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