Pomaci u Neuralnom
Masinskom Prevodjenju




Sta je masinsko prevodjenje?

Idealno celi tekstovi

Zasto nas zanima?

50% sadrzaja na internetu je na Engleskom .
20% Svetske populacije zapravo govori Engleski



Rule-based sistemi



Statisticko masinsko prevodjenje
P(y/x)

Modeli najées¢e zasnovani na pojedina¢nim
prevodima delova recenica, fraza



Neuralno masinsko prevodjenje

Sequence-to-sequence mapping

Bazirano na recimal!



Recurrent Neural Unit
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Encoder-Decoder arhitektura

La croissance economlque a ralenti ces derniéres années .

\ Decode /
[z.,22, ...
/ Encode \

Economic growth has slowed down in recent years .



Encoder

1-0ofK coding Word Representation State

e = (Economic, growth, has, slowed, down, in, recent, years, .)



Enkodirane recenice

ab
3+ OMary admires John

2f OMary is in love with John
1k

ok

OMary respects John
| OdJohn admires Mary

-2r OdJohn is in love with Mary

-5k OJohn respects Mary
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Recurrent

Decoder

f= (La, croissance, économique, s'est, ralentie, ces, dernieres, années, .)
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Word Ssample

Word Probability

e = (Economic, growth, has, slowed, down, in, recent, years, .)



(La, croissance, économique, s'est, ralentie, ces, derniéres, années, .)
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1-of-K coding Word Represent

e = (Economic, growth, has, slowed, down, in, recent, years, .)



Problemi:
Lokalnost
Duzina recenice
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Bidirectional

Bidirekcioni Encoder
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Continuous-space

I-of-K coding Word Repres

e = (Economic, growth, has, slowed, down, in, recent, years, .)



Word

Recurmrent

Attention

Annotation

Attention layer

f=(La, croissance, économique, s'est, ralentie, ces, derniéres, années, .)

Attention
weight

Mechanism
Q

e = (Economic, growth, has, slowed, down, in, recent, years, .)



Attention example

Economic growth has slowed down in recent years

R i

Das Wirtschaftswachstum hat sich in den letzten Jahren verlangsamt .
Economic growth has slowed down in recent years

7S 0D

La croissance économique s' est ralentie ces derniéres années .



Rezultati poboljsanja
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Ne preterano prakti¢no

za n jezika ~ n*n razlic¢itih modela

__TRAINING
TIME

2-3
weeks per
model

This does not scale!

__TRAINING
DATA

100M+

per model

— MODELS —

~1032




Multilingual model

<2es> How are you </s> ->  Como estas </s>

<2en> Como estas </s> ->  How are you </s>



Zero-shot translation

Pivot vs. Zero-Shot Translation

Pivot Translation
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Interlingua

The stratosphere extends from about
10km to about 50km in altitude.
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vreme

Encoder-Decoder model 2014

Attention based model 2014

Multilingual solutions 2016 - 2017



Hvala na paznji!

Pitanja?



