Strojovy preklad a uméla inteligence

Mgr. Martin Popel, Ph.D.
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source
Yandex
Bing

Google
TectoMT
Transformer

Great talkers are little doers.
Velké talkers jsou trochu Cinitelé.
Velci vysilacéky jsou mali Cinitelé.
Velci mluvéi jsou mali lidé.

Velci mluvkové jsou mali dfici.
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Kontrola pfeklepét gramatiky 3

Chlapci sly.
Chlapec sli do skoly.



Kontrola pfeklepét gramatiky 3

Divce nesly hodinky. Chlapci sly.
Chlapec sli do skoly.



Kontrola pteklep& gramatiky

Divce nesly hodinky. Chlapci sly.
Kdo kam co donesl? Chlapec &li do skoly.
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Did you mean kroku?

Ledni medvéd byl schovan za krou.

Error in capitalization? Did you mean Praze?



http://ufal.cz/korektor

Automatické generovani zprav

zprav pribyva (FB, Twitter), novinara ubyva, zisky klesaji,
Ctenafi chtéji zpravy personalizované a hned

Match  CISEESSENEEE) & Viewer

@ m=e. oo @ - Everton wins over Hull City 4-0
s

Structured data
(real-time & historical)

Article / Report

‘geneeq



Automatické generovani poezie
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A Byl by to rytif, kde v plané hrich vzlet, y
i Védeé jsem jse seheldo na pridoutné v svété si nezastava:
,»Ukryjemné, chvéla, mily nas jest

Kolem jsou jest vyhravanych
A sviti co placdem, rad pravil:
Ale plna jizdo zaporodilo se, vys.

s et

jiz davno vas poharu a vlannych rany,
v jablonéni je piSe je i v kristovani,

srdce v své Zenskych svém
v obly pétky tam a vziti, !
na kénku je, mily svézek.




Automatické generovani poezie




Automatické generovani poezie

I’ll come a bit later on my own.
Sem celist jesté na své milé.




Detekce korupce ¢i emoci v textu

Korupci casto prozradi ,kaprici*

VysetFovaci tym pravniki a forenznich analytiki hleda ve firmach diikazy o korupci. Prolomi kédovanou Fe i

KATERINA KOLAROVA
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Automaticky vétny rozbor

vétny rozbor dostupny pro 50 jazyki
presnost pro Cestinu asi 90% (85% vcetné morfologie)

Vase déti se uz nemusi ucit vétny rozbor .

o
<root>
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root
VERB <root>
. 5 ) < 23
déti uz ucit . root
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http://lindat.cz/services/udpipe/


http://lindat.cz/services/udpipe/

Word embeddings 5

Umite s¢itat a od¢&itat ¢isla?
A co slova a obrazky?



Word embeddings 5

kral - muz + zena = 7



Word embeddings 8

kral - muz + Zzena = kralovna

Tomas Mikolov, 2012, word2vec

https://projector.tensorflow.org/


https://projector.tensorflow.org/

Word embeddings

Country and Capital Vectors Projected by PCA
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Word embeddings

Czech + currenc

Vietnam + capital

German + airlines

Russian + river

French + actress

koruna
Check crown
Polish zolty
CTK

Hanoi
Ho Chi Minh City
Viet Nam
Vietnamese

airline Lufthansa
carrier Lufthansa
flag carrier Lufthansa
Lufthansa

Moscow
\olga River
upriver
Russia

Juliette Binoche
Vanessa Paradis
Charlotte Gainsbourd
Cecile De




Word embeddings 5

Table 8: Examples of the word pair relationships, using the best word vectors from Table 4 (Skip-
gram model trained on 783M words with 300 dimensionality).

Relationship

Example 1

Example 2

Example 3

France - Paris
big - bigger
Miami - Florida
Einstein - scientist
Sarkozy - France
copper - Cu
Berlusconi - Silvio
Microsoft - Windows
Microsoft - Ballmer
Japan - sushi

Italy: Rome
small: larger
Baltimore: Maryland
Messi: midfielder
Berlusconi: Italy
zinc: Zn
Sarkozy: Nicolas
Google: Android
Google: Yahoo
Germany: bratwurst

Japan: Tokyo
cold: colder
Dallas: Texas
Mozart: violinist
Merkel: Germany
gold: Au
Putin: Medvedev
IBM: Linux
IBM: McNealy
France: tapas

Florida: Tallahassee
quick: quicker
Kona: Hawaii

Picasso: painter
Koizumi: Japan
uranium: plutonium
Obama: Barack
Apple: iPhone
Apple: Jobs
USA: pizza
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Strojovy preklad angli¢tina—cestina 2007-2018
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Hloubkové-syntakticky preklada¢ TectoMT

N e, o..
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©
rather /hammer nail hrebik nez
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I'd rather be a hammer than a nail. Spise bych byl kladivo nez hrebik/nehet.



Strojové uceni: rysy pouzité v prekladovém modelu

output label=hrebik#N

feature A

child_formeme n:in4-X=1 1.64

is_member of coord=1 1.30
child formeme v:fin=1 1.04
next lemma=down 0.84
is_capitalized=1 0.79
+precedes__parent=0 0.75
tense g=post 0.74
+voice _g=active 0.66
prev_lemma=drive 0.66
parent capitalized=1 0.62
formeme=n:from+X 0.60
+prev_lemma=hammer 0.59
child_lemma_few=1 0.55
child_lemma_remove=1 0.54
sempos=n.denot 0.50
next lemma=and 0.50
formeme g=v:until+fin 0.49

child _lemma_rusty=1 0.47




Strojové uceni: rysy pouzité v prekladovém modelu

output label=hrebik#N

feature A output label=nehet#N
child formeme n:in+X=1 1.64 feature A
is member of coord=1 1.30

child formeme v:fin=1 1.04 child_formeme n:poss=1 1.32
next_lemma down 0.84 child” lemma flnger—l 1.07
is_capitalized=1 0.79 child” formeme n:of+X=1 0.98
+precedes__parent=0 0.75 precedes_parent 1 0.88
tense g=post 0.74 prev_lemma=black 0.77
+voice _g=active 0.66 child lemma broken=1 0.76
prev_lemma=drive 0.66 child_formeme v:attr=1 0.70
parent capitalized=1 0.62 formeme=n:at+X 0.67
formeme=n:from+X 0.60 formeme g=n:attr 0.67
+prev__lemma=hammer 0.59 child lemma_long=1 0.67
child_lemma_few=1 0.55 next lemma=file 0.60
child_lemma_remove=1 0.54 child lemma_false=1 0.58
sempos=n.denot 0.50 prev_lemma=false 0.58
next lemma=and 0.50 +number=sg 0.56
formeme g=v:until+fin 0.49 formeme=n:obj 0.53

child _lemma_rusty=1 0.47 formeme=n:by+X 0.52







10 GPU (GeForce GTX 1080 Ti, 12 miliard tranzistor) 1




Uméla inteligence a jeji podobory/vyvoj




Uméla inteligence a jeji podobory/vyvoj 13

uméla inteligence
~1950

strojové uceni
~1980

hluboké uceni
~2010




Neuronovy preklada¢ Transformer
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Neuronovy preklada¢ Transformer

The : The The The
Law Law Law Law
will will will will will
never 74 never never never never
be : be be be be
perfect perfect perfect perfect perfect

bt but but but but

its its its its its its
{ i i application application application
should ~should should X should should should

be : be be be be be
just just just «just just just

this this this this this this
is E E is is is is is
what what what what what what
we we we we we we
are E Eare are are are are
missing missing missing missing missing missing

in 2 Ein in in in in
my my my my my my
opinion ~ opinion opinion - opinion opinion opinion

<EOS>\<EOS> <€os>/ <EOS> <EOS> <EOS>

<pad> s <pad> <pad> s <pad> <pad> <pad>



Vyhodnoceni anglicko-ceského prekladu (WMT 2018)

Ave. % System
1 84.4  Transformer
2 79.8  Edinburgh
78.6  clovék
4 681  Google
5 59.4 Bing
6 54.1 Yandex

15



Rizika strojového prekladu
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Facebook

Facebook translates 'good morning' into
'attack them', leading to arrest

Palestinian man questioned by Israeli police after embarrassing

mistranslation of caption under photo of him leaning against
bulldozer




Ukazky prekladu

IS 2

source As good be an addled egg as an idle bird.

Bing Jako dobry byt popleteny vejce jako ne€inny ptak.

Google Jako dobra byt vélenéna vejce.

T2009 Dobré je fetacké vejce jako Cinny ptak.

T2018 Dobfi bud'te plete vejce jako necinny ptak.

Transformer Stejné dobré je byt pomatenym vejcem jako zahalejicim ptakem.

L J
source A miss by an inch is a miss by a mile. Birds of a feather flock together.
Bing Miss o palec je Miss o mili. Ptaci peri stada dohromady.
Yandex Sleéna tim, ze palec je vedle o mili. Vrana k vrané seda.

Google Chybéjici palcem je mile vzdalena mile. Vrana k vrané seda.

T2009 Sleéna palec je sleéna miliénu. Ptaci v bedernim hejnu spolu.
T2018 Slecna palce je slecna mile. Ptaci pérového hejna spolu.
Transformer Minuti o centimetr je o kilometr. Vrana k vrané seda.

Zkuste si Transformer sami:
http://lindat.cz/services/transformer/


http://lindat.cz/services/transformer/

	Strojový překlad

