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Great talkers are little doers.

Yandex
Microsoft
Google
Google 2022
TectoMT
CUBBITT

Velké talkers jsou trochu Einitelé.
Velci vysilacky jsou mali Cinitelé.
Velci mluvéi jsou mali lidé.

Velci mluvkové jsou mali dFici.
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Cim se zabyva pocitacova lingvistika? 2
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Kontrola pfeklepét gramatiky 3

Chlapci sly.
Chlapec sli do skoly.
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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?
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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 .
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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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Automatické generovani zprav

Ctenafi chtéji zpravy personalizované a hned

Match CETSEENET)  Viewer
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Automatické generovani poezie
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Automatické generovani poezie




Automatické generovani poezie

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




Divadelni hra napsana robotem? 5

MFF 4+ DAMU + Svandovo divadlo
premiéra leden 2021 (100 let po R.U.R.)

https://www.theaitre.com
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Stanky v N 235

@ Generovani scénaril divadelnich her
e Umi pocita¢ napsat divadelni hru?
o Jak funguje jazykovy model?
e Co je to GPT-27

e Scitani a od¢itani vyznami slov
e Co jsou slovni embedinky?
e kral - muz + zena = kralovna
o pivo - Cesko + Rusko = ?

THEAITRE |REEQUSSSSIN THEaiTRobot 20  Switch to English

UKAZKOVY SCENAR

Prochazka. Faust v mySlenkach prechaz, k nému
Mefistofeles.

PFi v3i zhrzené lasce! Pfijizd2 do pekell Chtél nové bych
vymyslit Zivly, bych pfi tom nejnorim Kiell

Mefistofeles

Co je ti? Vida! to kdy svat? Vyvadi, 7e t& nepoznavam.
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female queen

king
raya\ \ro yal
man

female woman




Hloubkové-syntakticky preklada¢ TectoMT (2005-2016)
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I'd rather be a hammer than a nail.

Spise bych byl kladivo nez hfebik/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




Uméla inteligence a jeji podobory/vyvoj
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uméla inteligence
~1950

strojové uceni
~1980

hluboké uceni
~2010




Neuronova sit

Q"

DATA

Which dataset do
You want to use?

Ratio of raining to
test data: 50%
—e

Noise: 0

Batch size: 10
— o

REGENERATE

jednoducha architektura (16 parametrii)

Epoch

000,000

FEATURES

Which properties do
you want to feed in?

%

B

https://playground.tensorflow.

Learning rate

0.03

+

Activation Regularization
Tanh - None
— 1 HIDDEN LAYER
) @
4 neurons

ooy

Regularization rate

Problem type

Classification

OUTPUT

Test loss 0.596
Training loss 0.617

Colors shows
data, neuronand ! | —
1 0

weight values. '

[ Showtestdata [ Discretize outpu

org


https://playground.tensorflow.org

Neuronova sit

jednoducha architektura (16 parametrii)

5 Epocn Learing rate Actvation Regularzation Reguiarization rate Provlem type
>
000,042 003 - Tah - None -0 -~ Classification

DATA FEATURES + — 1 HIDDEN LAYER OUTPUT

Which dataset do Which properties do Testloss 0.047
Yyou want to use? you want to feed in? Y~ Training loss 0.053
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e D
C—

test data: 50% R
— o 5%

Noise: 0

Batch size: 10

REGENERATE
Colors shows

data, neuronand ! | —
1 0

weight values. '

[ Showtestdata [ Discretize outpu
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Neuronovy prekladac CUBBITT (2018)

architektura Transformer (213 milionti parametri)

Cutput
Probabilities

Softmax

Linear

-

Multi-Head
Atterttion
N
™ Add & Norm
Add & Norm Wasked
Multi-Head Multi-Head
Attention Attention
LN 2
S
Positional - Positional
Encoding ¥ Encoding
Input Output
Embedding Embedding
Inputs Outputs

(shilled right)



Neuronovy prekladac CUBBITT (2018)

sit se sama uci dalezité vztahy mezi slovy (diky self-attention)
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CUBBITT inrthernews

Our MT challenges human translators

visit nature.com »

= . Uspéch ¢eského pfekladace

Zkuste si CUBBITT sami:
https://lindat.cz/cubbitt
(En+>Cs, Fr, PI)

nature communications

nature > nature communications > articles > article
Article | Open Access | Published: 01 September 2020

Transforming machine translation: a deep learning
system reaches news translation quality
comparable to human professionals

Martin Popel &, Marketa Tomkova, Jakub Tomek, tukasz Kaiser, Jakob Uszkoreit, Ondrej Bojar &
Zdenék Zabokrtsky

Nature Communications 11, Article number: 4381 (2020) | Cite this article
6273 Accesses | 76 Altmetric | Metrics
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Hlavni vysledek lidského hodnoceni

Adequacy }n = 512)

56 % vét prelozil presnéji nas preklada¢ CUBBITT,
34 % profesionalni prekladatelska agentura

Context-aware evaluation: 15 evaluators

mean: 7.6 mean: 7.8 mean: 8.3 mean: 7.4 mean: 7.8 mean: 7.4
median: 7.7 median: 8.3 median: 8.5 median: 7.6 median: 8.0 median: 7.6
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Ukrajinsko-cesky prekladac ve zpravach (brezen 2022)  +

e

Novy éesko-ukrajinsky prekladac

Zkuste si Charles Translator:
https://translator.cuni.cz

GETITON
® Google Play



https://translator.cuni.cz
https://play.google.com/store/apps/details?id=cz.cuni.mff.ufal.translator

Ukrajinsko-Cesky prekladac

& Charles Translatar

B Cesky R yypaiHcbKoK 0 copy Q]

5 xBopa. A BU?
A xBopui. A T?
Axi ue niku?

Ja chvora. Avy?
Ja chvoryj. A ty?
Jaki ce liky?

Jsem nemocna. A vy? X
Jsem nemocny. Aty? Pl d
Jakeé léky to jsou?

prvni verze prekladace vytvorena za 2 tydny
cs—uk: asi 1400 uzivatelt denné, uk-cs: asi 700
primy preklad (nikoli pres anglictinu)

foneticky prepis azbuky, hlasovy vstup,. ..

API: preklad ucebnic, PomahejUkrajine.cz,. ..



Ukrajinsko-Cesky prekladac

&2 Charles Translator

B Cesky B yypaikcbkoto 0 copy ®

A xBopa. A Bu?
A xBopwid. A TH?
Aki ue niku?

Ja chvora. Avy?
Ja chvoryj. A ty?
Jaki ce liky?

Jsem nemocna. A vy? X
Jsem nemocny. A ty? Plnd
Jaké léky to jsou?

Pfihlasit se

= Google Piekladaé

ROZPOZNAT JAZYK  CESTINA AN v < UKRAJINSTINA  CESTINA  ANGLIC
Jsem nemocna. A vy? X A xBopui. | TU? T
Jsem nemocny. A ty? Al xsopito. | TH?

Jaké léky to jsou? AKi e HapKOTUKK?
YA khvoryy. | ty?
YA khvoriyu. | ty?
Yaki tse narkotyky?
& W) 58 /5000 - LD} o % <

Odesiat zpétnou vazby



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

zdroj: The Guardian (2017)


https://www.theguardian.com/technology/2017/oct/24/facebook-palestine-israel-translates-good-morning-attack-them-arrest

Document-level translation

Source Jana je zena. Pracuje jako privodéi.
Google Jana is a woman. He works as a guide.
Bing Jana is a woman. He works as a conductor.
CUBBITT Jane is a woman. He works as a conductor.

CUBBITT-doc Jana is a woman. She works as a conductor.

Source Sasa je muz. Pracuje jako privoddi.

DeepL (2021) Sasha is a man. She works as a conductor.
CUBBITT-doc Sasha is a man. He works as a conductor.

Source Pavla neni muz. Pracuje jako priivodci.

DeepL Paul is not a man. She works as a conductor.
CUBBITT-doc Pavla is not a man. He works as a conductor.




Ukazky prekladu

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

Bing Jako dobry byt popleteny vejce jako necinny ptak.

Google  Jako dobra byt vélenéna vejce.

T2009 Dobré je fetacké vejce jako cinny ptak.

T2018 Dobfi bud'te plete vejce jako necinny ptak.

CUBBITT 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 pefi stada dohromady.
Yandex  Slecna tim, ze palec je vedle o mili. Vrana k vrané seda.

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

T2009 Slecna palec je sleéna miliénu. Ptaci v bedernim hejnu spolu.
T2018 Sleéna palce je sleéna mile. Ptaci péfového hejna spolu.
CUBBITT Minuti o centimetr je o kilometr. Vréana k vrané seda.

Zkuste si CUBBITT sami: https://lindat.cz/cubbitt
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