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Basic MT Architecture
Translate by many decoders, then combine MT output

Phrase-based decoders

Hiero, BTG, Moses

Syntax-augmented phrase-based decoders

Hiero & BTG with dependency syntax-based LM

Treelet

Syntax-based decoder 

MT output combination

Incremental HMM alignment of translation candidates 
(ACL’09)



ASR-MT Interface
How to handle N-best ASR output?

Rerank, then select the top one

How to recover punctuation marks?

Where to add a punctuation mark?

Which punctuation mark to be added at a given position?

Both by CRF classifier



Complete Architecture

MT output 
reranking

MT output 
combination

Post-processing

SMT 
decoders

Punctuation 
recovery

ASR output reranking



ASR Output
Seems N-best ASR output is better than 1-best

Indeed even worse if simply feed all N-best

N-best contain more errors than error fixes

Drop > 1.0 Bleu point

Better if use top one after reranking



ASR Output Reranking
Data: some devset where the Oracle (CRR) of ASR is known

Objective function: BLEU (CRR as reference)

Training method: Max-Bleu-training

Model: log-linear

Features:

ASR output scores

LM probabilities

Count of characters/words



ASR Output Reranking

Task = CE/ASR; tuning set = devset8+c2e.DIALOG

Test set = devset9; training set = everything else

BTG Hiero Hiero+DepLM BTG+DepLM Syntax

Original 1-best 41.05 40.43 42.80 39.16 39.28

Reranked 1-best 41.98 41.24 43.57 39.93 39.99



Punctuation Recovery
We tried three approaches

Implicit recovery thru translation model. 
strip all punctuation marks on the source side of bilingual data

1-stage classification
after each word, ask if it’s followed by ‘,’, ‘.’, ‘!’, or nothing

2-stage classification
after each word, ask if it’s followed by a punctuation mark or not

at each position found in stage 1, ask if it’s ‘,’, ‘.’ or ‘!’



Punctuation Recovery

Task = EC/ASR; tuning set = devset10+e2c.DIALOG

Test set = devset11; training set = everything else

BTG Hiero

Implicit recovery thru translation 47.87 40.98

1-stage classification 48.63 41.51

2-stage classification 48.96 41.78



Useful Tricks
Manual rules for number/date/time translation

Combination of word alignment

Concatenate alignment matrices of the same data by different 
word aligners

Reranking of N-best translation output



MT Output Reranking
Data: some devset with reference translations

Objective function: BLEU 

Training method: Max-Bleu-training

Model: log-linear

Features:

N-gram posterior probabilities

Sentence length posterior probabilities

LM probabilities

Length ratio between source input and translation



MT Output Reranking

Task = CE/CRR; tuning set = devset8+c2e.DIALOG

Test set = devset9; training set = everything else

BTG Hiero Hiero+DepLM BTG+DepLM Syntax

Original 1-best 45.69 45.45 48.47 44.15 44.45

Reranked 1-best 46.07 48.42 47.80 45.74 45.65



MT Output Reranking
some observations

Raw output of different decoders are very different from each 
other

Reranked output of diffferent decoders are quite similar to each 
other

Bleu(combo(raw_output)) >> Bleu(raw_output)

Bleu(combo(reranked_output))  > Bleu(reranked_output)

Bleu(combo(raw_output)) ~= Bleu(combo(reranked_output))



IWSLT’10 Evaluation
2009 testset (CE)



IWSLT’10 Evaluation
2010 testset (CE)



IWSLT’10 Evaluation 
High Bleu but low recall-oriented metrics

Due to evil word drop property

If parameters are tuned by α•BLEU + (1-α) •UNIGRAM_RECALL

then for 2009 testset (CE) and Hiero
α BLEU NIST METEOR F1 WER PER TER GTM

1.0 31.29 6.2845 0.6238 0.6735 0.5799 0.4544 0.5134 0.6834

0.9 30.55 6.1862 0.6208 0.6673 0.5956 0.4662 0.5292 0.6790

0.8 31.46 6.2384 0.6274 0.6834 0.5567 0.4398 0.4891 0.6826

0.7 32.24 6.3378 0.6339 0.6771 0.5862 0.4499 0.5231 0.6897

0.6 30.68 6.1366 0.6326 0.6716 0.6088 0.4668 0.5502 0.6858

0.5 30.37 6.0920 0.6319 0.6674 0.6054 0.4713 0.5522 0.6890



THANK YOU!
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