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Kombinovani prekladovych (MT) systému

= Zpusoby vyuziti
= Ruzné zpusoby kombinace
= Dva konkretni pristupy

= Confusion networks
= Joint optimization



Zpusoby vyuziti

SystémA >  Pieklad A
-  Systém B | »  Preklad B , —
Zdrojovy text : g Vysledny preklad
 System C —» Preklad C
SystémD > Pfeklad D




Zpusoby vyuziti
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Jazyk 1

Jazyk 2

Jazyk 3

Jazyk 4

eden zdro

VS. vice zdro

Z System A

Preklad A

C Systém B

Preklad B

i System C

Preklad C

i Systém D

v v

Preklad D

H Systém A

Preklad A

H Systém B

Preklad B

H System C

Preklad C

% Systém D

Yoy vy

Preklad D

Vysledny preklad

Vysledny preklad




Zpusoby vyuziti

eden zdroj vs. vice zdro

Preklad A
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Zpusoby vyuziti

[Systém A

n-best lists

Véta 1 (vaha 0,4)
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Vysledna veta




Zpusoby vyuziti
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obecny pripad

[Systém

A

Véta A1 (vaha 0,4)

Véta A2 (vaha 0,3)

Véta A3 (vaha 0,2)
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Véta Ad (vaha 0,1)
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)
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Véta C2 (vaha 0,98)

Véta C3 (vaha 0,95)
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Zpusoby kombinace

Jak dlouhé segmenty textu?

Systém A Systém B Vysledek kombinace

| Vety - - -
System A Systém B Vysledek kombinace

| Fréze - - -

System A Systém B Vysledek kombinace

o - - -



Zpusoby kombinace

Jak dlouhé segmenty textu?

= Vety
= jednodussi
= zarovnani po vetach se predpoklada uz na vstupu

= Fraze a slova

= Zarovnani po slovech (frazich)
= Volba slovosledu (poradi frazi)
= Volba slov (frazi)



Zpusoby kombinace

Deleni dle Schroeder et al (2009

= ety ,Output Selection”
= jednodussi
= zarovnani po vetach se predpoklada uz na vstupu

= Fraze a slova ,Output Combination®

= Zarovnani po slovech (frazich)
= Volba slovosledu (poradi frazi)
= Volba slov (frazi)



Zpusoby kombinace

Deleni dle Schroeder et al (2009

,Input Combination”

Jazyk 1

Jazyk 2

Jazyk 3

Jazyk 4
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Confusion
network

H[ Systém }—»

Vysledny preklad




Zpusoby kombinace
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Cim se zabyvat dal?

,Output Selection”

[Maly poteﬁ

,Input Combination” ,Output Combination®




Zpusoby kombinace

Cim se zabvyvat dal?

,Output Selection”

Maly potencial !

,Input Combination® ,Output Combination®

a BN
Word-level system combination

outperforms

sentence re-ranking methods.
\

(Rosti et al, 2007)



Zpusoby kombinace

Cim se zabvyvat dal?

,Output Selection”

Maly potencial !

,Input Combination” ,Output Combination®

The potential is high... Word-level system combination
outperforms
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Zpusoby kombinace

Cim se zabvyvat dal?

,Output Selection”

Maly potencial !

,Input Combination” ,Output Combination®
The potential is high... Word-level system combination
outperforms
Eale vysledky zatim sentence re-ranking methods.
horSi nez pri ~
output combination

©

(Rosti et al, 2007)

(Schroeder et al, 2009)




Output combination

dva pristup
Confusion networks Joint optimization
1. zarovnani slov
2. volba slovosledu
3. lexikalni vyber
A PN

Word-level system combination
based on confusion networks

outperforms

@tence re-ranw




Output combination

dva pristup

Confusion networks Joint optimization
. (He and Toutanova, 2009)
1. zarovnani slov
1.+ 2. + 3.
2. volba slovosledu
3. lexikalni vyber
W/ord-level system combine@ ﬁnt optimization approac?
based on confusion networks significantly outperforms
outperforms confusion-network-based

@tence re-ranw \systems. 4




Confusion networks

1. zarovnani slov 2. volba

slovosledu 3. lexikalni vyber

h; This is a dog. vaha(1) = 0,4
h, It is dog of mine. vaha(2) = 0,3
h; This are my dog. vaha(3) = 0,2
h, It is our dog. vaha(4) = 0,1

H = {h1> h29 h3a h4}

hy={hy 1, hyp, hy 3, hy4} = {this, 1s, a, dog}

hy=1{hy 1, hys hy3, hy4, hys5} =

{it, 1s, dog, of, mine}



Confusion networks

1. zarovnani slov 2. volba slovosledu 3. lexikalni vyber

h; This 1s a dog. hy This 1s a dog
/ I

h, It1s dog of mine. h, It 1S dog™ of “mine
\ | )/

h; This are my dog. hj Tt}is alre my dlog
|
hy It 1s our dog. hy It 1S our dog
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h; This 1s a dog
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hy This are my dog
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Confusion networks

1. zarovnani slov 2. volba slovosledu 3. lexikalni vyber

h; This 1s a dog. hy This 1s a dog
h, It1s dog of mine. h, It/ ils dog™ of “mine
h; This are my dog. hj Tt\}is a!lre n;y)dl(){
hy It 1s our dog. hy It 1S our dog
h
hy It 1S dog of mine
| | ~

hy This are my dog
hy



Confusion networks

1. zarovnani slov 2. volba slovosledu 3. lexikalni vyber
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Confusion networks

1. zarovnani slov 2. volba slovosledu 3. lexikalni vyber

h; This 1s a dog. hy This 1s a dog ¢
/ I
h, It1s dog of mine. h, It 1S dog™ of_ "mine
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h; This are my dog. hj Tt}is alre my dlog 8|
|
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Confusion networks

1. zarovnani slov 2. volba slovosledu 3. lexikalni vyber

h; This 1s a dog. hy This 1s a dog ¢
/ I
h, It1s dog of mine. hy It 1S dog™ of_ "mine

\ 1 ST

h; This are my dog. hj Tt}is alre my dlog 8|
|
hy It1s our dog. hy It 1S our dog ¢

CS; CS, CS3 CS4 CS;

CS = correspondence set h; This | 1is a dog ¢
h, It 1S mine dog @ of

h; This are my  dog ¢

hy It 1S our dog ¢




Confusion networks

1. zarovnani slov 2. volba slovosledu 3. lexikalni vyber

h; This 1s a dog. hy This 1s a dog ¢
/ I
h, It1s dog of mine. hy It 1S dog™ of_ "mine

\ 1 S

h; This are my dog. hj Tt}is alre my dlog 8|
|

hy It1s our dog. hy It 1S our dog ¢
C = {CS;, CS,, CS3, CS4, CSs) CS; CS; CS; €Sy CSs
CS;=CS(, 1,1, 1) hy This 1s a dog ¢
CS,=CS(2,2,2,2) h, It 18 mine dog | of
CS3=CS(,5, 3, 3) h; This are my @ dog ¢
S =G, 240 ) hy It is  our dog ¢
CS5=CS(0,4,0,0)




Confusion networks

1. zarovnani slov 2. volba slovosledu 3. lexikalni vyber

h; This 1s a dog. Lt 4 ©
e % ¥ pomy des
h, It1s dog of mine.
It are  my of

h; This are my dog. _
| T confusion network 1
hy It1s our dog. | corespondence sets |

CS; CS, CS3 (CS; CS;
h; This 1s a dog ¢

h, It 1S mine dog | of
hy This are my  dog ¢

hy It 1S our dog ¢




Confusion networks
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Joint optimization

Log-linearni model

best=arg(i)fngx Z o-f.(w,0,C,H)
w — posloupnost slov

C — mnozina CS

O — poradi CS

H — mnozina vstupnich hypotéez

a — vektor vah

f — features



Joint optimization
features

= Tri-gram language model

= Bi-gram voting model

= Word posterior model

= Distortion model

= Alignment model

= a dalsi (pocet slov, pocCet CS)



Otevrene otazky

= Vyuziti faktorizovanych modelu

= napr.

p

<

Systém A 0
Lepsi lexikalni vybeéer

Gramaticka shoda dodrzena

pouze u castych n-gramu

= Odo

prekladovych systému

p

<

System B
Horsi lexikalni vyber

Gramaticke vety

nost vuéi pridani méné kvalitnich

= Jak trénovat vahy systemu, aby pridani dalSich

nikdy neuskodilo?




Vyuziti: vice systemu, vice zdroju, n-best lists

Druhy kombinaci
= po vetach, po frazich, po slovech
= pouzitelne:
= pro jakékoli systémy (black-box MT)
= Sité na miru konkretnimu MT systemu

Confusion network pristup

= 1. zarovnani slov, 2. slovosled, 3. lexikalni vyber

Joint optimization pristup

= kroky 1.,2.,3. provadeny naraz, jeden log-linearni model



= Josh Shroeder, Trevor Cohn, Philipp Koehnl
Word Lattices for Multi-Source Translation
Proceedings of EACL, 2009

= Xiadong He, Kristina Toutanova:
Joint Optimization for Machine Translation {:
System Combination 4
Proceedings of EMNLP, 2009

= Antti-Veikko |. Rosti et al.:
Combining Outputs from Multiple Machine

Translation Systems
Proceedings of NAACL, 2007
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