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human translation  
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- accurate 

- time consuming 

- demanding    



machine translation  
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- less accurate 

- quick 

- inexpensive    



machine and human symbiosis 
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- better user experience 

- MT learns from user 

- enhanced productivity 



Suggestion 

from TM 

Post-

editing 

Suggestion 

from SMT 

computer assisted translation 



 

 Incrementally stores translated segments. Given a new 

source segment it looks for perfect or fuzzy matches  

 

 Matches are ranked (100%-matches on top) and 

presented to the user as translation candidates for 

post-editing 

 

 A TM can be shared among and simultaneously updated 

by several translators working on the same project  

 

 TMs model the style and terminology of the customers  

 

 

 

translation memory 



translation memory 

Pull the lever to engage the drive motors.  

Tirare la leva per attivare i motori di trazione.  

TM fuzzy match:  62.5% [5 words out of 8] 

Pull the lever to engage Dark Forces 

Segment to be translated: 



machine translation 

Pull the lever to engage the drive motors.  

Tirare la leva di impegnarsi Dark Forces 

Google Translate hint: 

Pull the lever to engage Dark Forces 

Segment to be translated: 

translating or 

post-editing? 



impact of MT post-editing  

M. Federico, A. Cattelan, M. Trombetti.  “Measuring user productivity in machine translation enhanced computer assisted 

translation”. Proc.  of AMTA, San Diego, CA, October 28 – November 1, 2012.  



a crash course on  

machine translation 



machine translation 

Warren Weaver (1894-1978) 

… is like deciphering a secret code 

The computer learns how to translate by  

analyzing many human translations  



translation and archaeology 

With machine learning 
algorithms a computer 
can learn to translate 
… 
 

 
 
… by analysing a 
large sample of 
translation examples. 
 

 
 



statistical machine translation 

 Training Phase 

 sentence alignment  

 word alignment 

 phrase extraction 

 …. 

 Translation Phase 

 choice of phrases and their position 

 

 



statistical machine translation 

 Training Phase 

 sentence alignment  

 word alignment 

 extraction of phrases 

 …. 

 Translation Phase 

 choice of phrases and their position 

 

 



sentence alignment 



sentence alignment 



word alignment 

The Bologna Process has transformed the face of European higher education . 

Il Processo di Bologna ha cambiato il volto dell’ istruzione superiore in Europa . 



phrase extraction 

The Bologna Process has transformed the face of European higher education . 

Il Processo di Bologna ha cambiato il volto dell’ istruzione superiore in Europa . 
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tale mobilità 

an increasing range 
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phrase extraction 



machine translation 

 training phase 

 sentence alignment  

 word alignment 

 extraction of phrases 

 …. 

 translation phase 

 choice of phrases and position 

 



translation algorithm 

É necessario  incoraggiare  tale mobilità  garantendo  la sicurezza dei  percorsi professionali 

 Find the best sequence of steps: 

 Step 1 Choose a phrase and its translation 

 Step 2 Choose a phrase and its translation 
 …. 

 Stop when the translation is complete 

 



Freedom of movement  must be encouraged 

Step 2 Step 1 

translation algorithm 

É necessario  incoraggiare  tale mobilità  garantendo  la sicurezza dei  percorsi professionali 



career paths while ensuring that Freedom of movement  must be encouraged 

Step 4 Step 3 Step 2 

É necessario  incoraggiare  tale mobilità  garantendo  la sicurezza dei  percorsi professionali 

Step 1 

… 

translation algorithm 
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-> one-button installation 

-> zero training time 

-> instant context adaptation 

-> learns from user data streams 

-> scales with data and users 

-> build a real product 

ModernMT 

First release 2Q 2016  



• translation from scratch vs. post-editing suggestions 

• boring stuff left to machines 

  repetitive portions, technical terms, formatting issues 

• keep translation skills for creative/difficult passages 

• improvement of overall efficiency and user experience 

 

integration of machine and human translation has gained 

traction in research and industry: lots of work in progress 

conclusion 



Thank 

You! 

Credits: 


