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Unes

[lpenctaBbTe cebe, YTO Bbl MOXKETE COTBOPUTDL
penpes3eHTaunto BCEro YerioBe4eCKoro 3HaHus v
MCTOPUU, NONb3YACb rpaddU4eCcKnn Unm
NPOCTPaHCTBEHHbLIN dbopMar.

« Kak oHa bygeT BbIrmageTb?

* UYTt0 oHa bygeT Bknto4vaTh B cebe?

« Kak oHa bygeT ynotpebonsarbca?

* UTO noan cMmoryT y3HaTb OT Hee?

« bynet nu oHa cnocobHa K NPOrHOCTUYECKOMY
MOOENMNPOBAHNIO?

» Kak ee noctpoutb? @ Voo
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Imagine that you can create a representation, using
a graphical or spatial layout, of all of mankind’s
knowledge and its history.

« What will it look like?

« What will it contain?

* How will it be used?

* What will people be able to learn?
» Can it be predictive?

*How do we make it?
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Recent work at Sandia
HenaBHaa pabota B CaHaum

ISI database

One year — 1M papers

Relatively clean, fielded data

Matching refs to previous papers

Million node layout

- 100k clusters, very precise topic focus

Ba3a aaHHbIX ISI

OaunH rog— 1 MIH. HayYHbIX JOKYMEHTOB
«YuncTble» gaHHble, OPraHM30BaHHLIE B MNOMNSX
CxoacTtBa Ha OCHOBaHUM ODLLMX CCbINOK

paduk ¢ 1 MIH. y3nos @ Sandia

- 100 ThIC. 6II0KOB AaHHbIX, ICHO O3HAYAILLME PA3IINYHbIE TEMbI ol


http://www.didi.com/brad/mapOfScience/finalTopicMap5+1_.jpg
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Multilingual information retrieval
(identification of similar documents in different languages)

Languages of the internet Our framework:
8 English * ldentifies similar documents across
:fp“‘ language boundaries
O French
@ Chinese Simplified . .
O Spanish « Can handle 31 languages (including
B Russian
D e Japanese)
B Korean
O Polish
B Portuguese * Covers about 99.5% of internet content
:g;‘::f; Traditional (based on chart at left)
B Czech
B Norwegian . .
® italian * Is easily extensible to new languages
@ Danish
O Hungarian
E:b: * Identifies translations of documents with
B Arabic up to 97% precision

O Turkish

* Enables users to find documents of
interest in an unknown language
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HOrosi3bI4HbIX MH(OOPMALMNOHHbLIU MOUCK
(onpeneneHne aHarMoOrM4YHbIX AOKYMEHTOB Ha pa3HbIX A3blKax)

PacnpepeneHune f13bIKOB B UHTEPHETE

@ English

B German

B Japanese

O French

@ Chinese Simplified
O Spanish

B Russian

O Dutch

B Korean

O Polish

@ Portuguese

O Chinese Traditional
B Swedish
B Czech

B Norwegian
M |talian

@ Danish

O Hungarian
O Finnish

O Hebrew

O Arabic

O Turkish

Hawa cucrema:

Onpep,enﬂeT dHanorn4yHoie gOKyMeHTbl He
o6pau.|,a;| BHMMaHMe Ha UX A3blIKU

MoxeT obpabaTtbiBaTb 81 A3bIKOB

OxBatuBaeT okono 99,75% coaepxaHus
MHTepHeTa

Jlerko pactsxkumas Ha gpyrue A3blku

OnpepgenseT nepeBoAbl AOKYMEHTOB C
TOYHOCTbLIO 80 99%

NMo3BonseT nonb3oBaTensAM HaxoaAuUTb
AOKYMEHTbI, npe,D,CTaBnSlI-OI.I.IMﬁ nHTEepecC

Ha HEU3BECTHOM SfA3blKe
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Multilingual visualization
Busyanunsauma Ha MHOrMx sisbikax
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bnonua kak «Po3eTtTrckum KameHb»
The Bible as a ‘Rosetta Stone’

A3bIK TekeT CrnoBa %
Language | Text Words
EN In the beginning God created the heavens and the earth. 10 23.8
RU B Hauwane cotBopun Bor HeGo n 3emnto. 7 16.7
ES EN el principio cri6 Dios los cielos y la tierra. 10 23.8
AR oY)y Ol send) Al GBI ) B, 6 14.3
FR Au commencement Dieu créa les cieux et la terre. 9 21.4
MTOIMo \ TOTAL 42 100.0
[MapannesibHble MUHN-O0KYMEHTbI (CTUXN) 31226

Parallel documents (verses)

A3bIkK € nepeBogoOM 2426
Languages with translations

[MapannenbHble NepeBoabl B 3NIEKTPOHHOM dbopmaTte 80+
Electronically-available parallel translations

OxBaT coaepXaHusi UHTEPHeTAa 99.75%

Coverage of internet content
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Documents as vectors
[ OKYyMeHTbl KaK BEeKTOpbl

}

document/gokymeHT
1 2 3 UTOIO
the 2 3 2 7
man 1 1 0 2
walked 1 0 0 1
dog 1 1 1 3
took 0 1 0 1
to 0 1 1 2
park 0 1 1 2
went 0 0 1 1
TOTAL 5 8 6 19

Data can be manipulated using linear algebra, e.g. SVD

Sandia
OO6OpaweHne gaHHbIX NMMHEUHOU anredbpoun, Hnp. SVD @ oml



OHOCTU C CpaBHEHNEM PYCCKOIro M aHrmMmucKoro
Challenges of comparing Russian and English

A3bik / Language Tunbl / Types Ak3emnnsapbl / Tokens
aHrnunckmnn / English 12,335 789,744
pycckuu / Russian 47,226 560,524
ncnaHckun / Spanish 28,456 704,004
apabckun / Arabic 55,300 440,435
dopaHuy3ckun / French 20,428 812,947

and synthetic languages
U CUHTETUYECKNE A3bIKU
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A future project?
Byaywun npoekrt?

Matching Russian articles to English-language journals
CooTBeTCTBME AOKYMEHTOB Ha PYCCKOM C XypHanamu Ha aHrfIMNCKOM
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DISCUSSION
and
QUESTIONS
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