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摘要 
基于短语的模型是目前发展相对成熟的一种统计机器翻译(Statistical machine translation, SMT)模
型. 但基于短语的模型不包含任何结构信息, 因而缺乏有效的全局调序能力, 同时不能对非连续短语进行建

模. 基于句法的模型因具有结构信息而具有解决以上问题的潜力, 因而越来越受到研究者们的重视. 然而现

有的大多数基于句法的模型都因严格的句法限制而制约了模型的描述能力. 为突破这种限制并将 基于短语

的模型的优点融入到句法模型中, 本文提出一种基于同步树序列替换文法(Synchronous tree 
sequence substitution grammar, STSSG)的统计机器翻译模型. 在此模型中, 树序列被用作为基本

的翻译单元. 在这种框架下, 不满足句法限制的翻译等价对和满足句法限制的翻译等价对都可以融入句法

信息并被翻译模型所使用. 从而, 两种模型的优点均得到充分利用. 在2005年度美国国家标准与技术研究

所(NIST)举办的机器翻译评比的中文翻译任务语料上的实验表明, 本文提出的模型显著地超过了两个基准

系统: 基于短语的翻译系统Moses和一个基于严格树结构的句法翻译模型. 
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Abstract
Phrase-based models are the state-of-the-art statistical machine translation models. 
However, they can not effectively handle global reordering and discontiguous phrases 
due to the lack of structural information. While syntax-based models have the potential 
to attack these problems, they suffer from the strictly syntactic constraints. To address 
these constraints and integrate the advantages of phrase-based models into syntax-
based models, a synchronous tree sequence substitution grammar (STSSG) based 
statistical machine translation (SMT) model is presented in this paper. This novel model 
uses the tree sequence as the basic translation unit. Therefore, both the syntactic 
translation equivalences and the non-syntactic translation equivalences equipped with 
syntactic information can be utilized in the translation. Experimental results on the NIST 
2005 Chinese-English machine translation data-set show that the proposed method 
achieves significant improvements over baseline methods including a phrasal model, 
Moses, and a tree-based syntax model.
Key words   Statistical machine translation (SMT)   syntactic constraint   synchronous
grammar   synchronous tree substitution grammar   synchronous tree sequence
substitution grammar (STSSG)   
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