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Abstract

The purpose of patent translation is to
correctly translate patent documents from
one language to another language seman-
tically and syntactically. In this paper, we
view patent translation as technical doc-
ument translation given their domain
similarity in terms of their terminologies
and writing styles. From this viewpoint,
we simply perform patent translation us-
ing a technical domain MT system with-
out any further domain adaptation. Ex-
perimental results in a Chinese-to-Korean
MT system shows that the improved
translation performance in technical do-
main leads to a further improvement in
patent translation.

1 Introduction

It is time consuming and laborious for human
translators to translate a particular patent docu-
ment from source language to target language,
because it requires the human translators not only
need to know both languages in professional lev-
els but target patent related technologies.

Since intellectual property becomes important
on these days and a vast and growing number of
foreign language patents can be easily accessed
via internet, many people want to swiftly review
and refer to those related foreign language pa-
tents in their native language. For this reason,
the patent translation is more spotlighted than
any before. To meet the large degree of the pa-
tent translation need, it is arguably necessary to
design an automatic patent translation system
(i.e., patent MT system), which automates the
human translation process and provides an auto-
matically translated patent document to target
language.
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However, since patent texts have many long
sentences and bilingual patent corpus hard to
obtain, Statistical Machine Translation (SMT)
approach(Brwon et al., 1991) seems not suitable
for patent translation; instead, several previous
researches have been focused on customizing an
existing rule/pattern-based MT system to patent
domain (Ehara 2007; Choi et al., 2008; Kwon et
al., 2009).

In this paper, we address the issues for cus-
tomizing a general-purpose Chinese-Korean MT
system to patent domain. Our key idea is that we
view patent translation as technical document
translation. This is based on the assumption that
patent and technical documents are very similar
in terms of their terminologies and writing styles.
Taking into account this viewpoint, we first cus-
tomize a general-purpose MT system to technical
domain to improve our technical domain MT
system by automatically enhancing translation
knowledge. Then, we simply apply the improved
technical domain MT system to translate patent
documents without further adaptation. Experi-
mental results in a Chinese-to-Korean MT sys-
tem shows that the improved translation perfor-
mance in the technical domain MT system leads
to a further improvement for translating patent
documents.

2 Our Chinese-Korean MT System

In this section, we briefly describe our existing
general-purpose MT system, as it is used as
backbone system for customizing to technical
domain. Our Chinese-Korean MT system is a
typical rule-based MT system. Our MT system
consists of Chinese words segmentation, POS
tagging, Chinese clause segmentation, Chinese
syntactic analysis, Chinese-Korean transfer, and
Korean generation. As the most distinctive fea-
ture of our MT system, we use clause-based
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translation; we first segment a Chinese sentence
to clauses, translate Chinese clauses to Korean
clauses and then combine the translated clauses
to finally generate a Korean sentence. Because
the clauses of a written Chinese sentence are eas-
ily identified by the syntactic symbols (space,
comma, colon, semi-colon, etc.) and some clue
words, the clause-based translation reduces the
complexity of the syntax analysis and syntax
transfer and improves the efficiency of the speed
and quality of translation. Also, the clause-based
translation is effective in improving the transla-
tion quality of long sentences that are frequently
appeared in patents and technical documents.

Our Chinese word segmentation is composed
of three processing components: (1) as the main
algorithm, we adopted Longest Length Matching
(LLM), the effectiveness of which was already
verified in previous researches (Chen et al.,
1992; Ma et al., 2003). (2) To resolve the seg-
mentation ambiguity problem, we deployed
probability based disambiguation approach. For
example, the string “1&— & (little high)” has two
possible segment cases ‘& (high)|— x5 (little)”
and “7=—(high school)| % (dot)”. Based on our
system, the first case was selected because the
probabilistic score of first case (12.8055)" is
greater than that of second case (8.40111). (3) To
handle unknown words, we used two different
approaches: a) for general words, we used CRF-
based unknown words detection to extract word
candidates and insert them with their lexical in-
formation to our Chinese word dictionary. b) for
proper noun words, we used context-based heu-
ristic detection and chunking approach. For this,
we used the list of 20,236 possible Chinese prop-
er name characters.

Our Chinese POS tagging is based on the lexi-
calized trigram HMM approach. As proposed in
(Brants 2000), he applied this approach to Eng-
lish POS tagging. In Chinese, the most ambigu-
ous POS words are Chinese functional words
such as “fE(infat/exist)” and “4 (have/be/exist)”,
they can be either general or functional. In our
lexical dictionary, the average number of POS
tags for functional words are 4.3. So, we use
those functional words as lexical features and use
their collocation POS to construct trigram lexical
POS features, like “f£/PO_+£4/DT_NN ”, and

! Those values are calculated by sum of two word log
frequency
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then combine those features apply to HMM
model.

Our Chinese clause segmentation module de-
composes a sentence into a number of clauses,
only by using the clause segmentation rules. The
rules consist of symbols like space, comma, co-
lon, semi-colon and the clause segmentation
clues. The clause segmentation clues are either
single Chinese words like verb or phrases, which
usually appear before or after the segmentation
symbols such as comma, colon, etc.

Our Chinese syntactic analysis is based on
chart parsing method which uses fully syntactic
grammatical rules and knowledge. The rules are
heuristically scored by the grammatical
knowledge. The grammatical knowledge consists
of 5 fields as a dictionary form; compound word,
syntactic pattern information, syntactic feature
information, semantic information and colloca-
tion information. The most appropriate syntax
tree of a given input clause is selected by the sum
of scores of the rules which are used to generate
the tree.

Our transfer module transfers Chinese clause
parse tree to Korean clause parse tree using tree-
to-tree transfer rules and bilingual dictionary.
The transfer module traverses the Chinese input
tree in the head-first manner, searches the trans-
fer rules matching the traversing node and its
constituent, and then generates Korean tree using
matching transfer rule. The transfer rules consist
of a Chinese tree pattern and the corresponding
Korean tree pattern. The patterns represent the
dependency-based syntax tree with a head, its
dependents, and their syntactic relation. The
node of the dependency-based syntax pattern are
phrases (NP, VP, etc.), POS tags, or lexical and
constrained by the syntax and semantic features.

Our Korean generation module is to morpho-
logically generate Korean clauses from the trans-
ferred Korean trees, and combine the clauses us-
ing Korean connective words. In this module, we
focus on morphologically ordering the nodes of
the transferred tree with locating adverb and on
generating surface forms of each node with case
marker and modality generation.

3 Customization of MT system to a
Technical Domain
3.1 Customization Steps

We first studied previous researches to find out
commonly wused customization steps. The



purpose of previous studies was twofold: 1) to
figure out whether previous customization steps
would help our situation. 2) to explore the
possibility of treating other similar resources as
patent domain resource.

Zajac (2003) and Choi (2007) proposed cus-

tomizing a general MT system to specific domain.

Two previous studies consider the whole steps of
customization as follows:

Stepl: Collecting a large scale of do-
main-specific documents

Step2: Linguistically studying about
characteristics of the collected documents

Step3: Automatically extracting un-
known words and semi-automatically con-
structing their equivalent words

Step4: Manually/Semi-automatically
tuning or constructing domain-specific
translation knowledge (pattern, terminolo-

gy etc.).

Step5: Customizing the translation en-
gine module.

Step6: Human evaluation and automatic
evaluation of translation performance.
In our work, we also followed the above six steps
to customize our MT system to technical domain,
but with some modification or extension of each
step.

3.2 Collecting a large number of domain

documents

Based on the above steps, we can understand the
first task of customization approach is to collect
enough domain documents. We use our web
crawler to collect the Chinese technical docu-
ments such as technical reports, manual and pa-
pers from the Chinese web. Technical web news
are also one of the good candidates because they
can easy to collect and have a lot of similar vo-
cabularies and their writing style is different
from that of other document. In our approach the
customized technical domain MT system is used
to test Chinese patent domain; thus in this paper,
we only use the technical news documents to
construct the bilingual dictionary.

Since we don’t have explicit URL resource
and search keywords at the beginning, we first
simulated by using manual documents with
search keywords which are done by 2~3 persons;
they give us explicit clue for automatically
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crawling similar documents. As result, the num-
ber of technical documents collected is almost
378,000, the number of the collected manual
documents is 82,746; the number of technical
reports is 154,900; and the number of papers is
140,164.

3.3 Extracting and Constructing Bilingual

dictionary

Even we collected a large number of technical
documents, but we still faced a big task that is
how we extracting and constructing Chinese-
Korean bilingual dictionary. We use our CRF-
based unknown word detection tool to extract
OOV/(Out-Of-Vocabulary) candidates from pre-
collected technical documents. As result, we get
almost one million OOV candidates from OOV
tool. Even we select OOV words from them we
also need to get equivalent Korean words.

Kwon (2009) used an existing Korean-English
bilingual dictionary to build an English-Korean
bilingual dictionary in effective way. We also
use our English-Korean bilingual dictionary that
is extracted and constructed from huge number
of English patent documents. We use English as
pivot language to translate via Google translator®.
The English terminologies are used from Eng-
lish-Korean bilingual dictionary. We choose
English as pivot language because English to
Chinese translation more correct than Korean.

Our English-Korean dictionary has almost 2
million technical terms, if we each time only use
an English word, it is very time consuming work.
Instead, we choose 50,000 English term list as a
target translating document per times.

The next thing is we choose OOV word. We
use E-C bilingual terminology filter OOV candi-
dates and finally to get C-K bilingual dictionary
by merge E-C OOV word list and E-K dictionary.
As result, we constructed 518,306 of C-K bilin-
gual dictionary.

4 Experiments on Patent Translation
via the Customized Technical domain
MT System

To gauge the performance of customizing a gen-
eral-purpose Chinese-Korean MT system to Chi-
nese patent domain, we carried out a series of
experiments based on 200 news documents, 300

2 http://translate.google.com
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technical documents and 100 patent documents
as test set.

All of translations were evaluated by 5 human
translators with the scoring criteria given in Ta-
ble 1. For the evaluation method, we rule out the
highest and the lowest score, the scores for each
sentence were summed. The method for transla-
tion accuracy (TA) was as follgws:

= = A"
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where = is the number of test sentences and
score; iS the score evaluated by the j-th human
translator.

Table 1: Evaluation criterion

Score Criterion
4 The meaning of a sentence is perfectly
conveyed
3.5 | The meaning of a sentence is almost
perfectly translated, except for some
minor errors(e.g. wrong stylistic errors)
3 The meaning of a sentence is almost
conveyed (e.g. som errors in target
word selection)
2.5 | A simple sentence in a complex sen-
tence is correctly translated
2 A sentence is translated phrase-wise
1 Only some words are translated
0 No translation
4.1 Evaluation of Customizing to Tech-

nical domain

In this experiment, we conduct two experiments
to evaluate the performance of customizing a
general-purpose MT system to technical domain.
Based on the above setting we first compared
our general-purpose Chine-Korean MT system
on two different domains by using two test sets;
news test set for news domain and technical test
set for technical domain. Table 2 shows the per-
formance comparison between two domains. The
performance of translation accuracy in technical
domain is decreased by 3.8% than that of news
domain at the first. It makes sense because our
developed system focuses on news domain.

Table 2: Comparison of two domains

Domain Translation Accuracy
News domain 77.5%
Technical domain 73.7%

We briefly analyzed the result of the first cus-
tomization. We found that only 26 documents
got 4 point score and those documents rates is
only 8.7%. We named this version as the base-
line system.

For customizing a general-purpose MT system
to technical domain, we added automatically
constructed bilingual C-K dictionary, and also
selected 3000 technical sentences from technical
corpus for tuning set. For evaluating the trend of
our tuning result, we also use automatic evalua-
tion method using BLEU (Papineni et al., 2002).
The Figure 1 shows BLEU trend at tuning period.
The BLEU score increased from 0.2108 to
0.2210. In the tuning period, we focus on tech-
nical word insertion and Korean terms adaptation,
modified proper noun detection, measurement
and conjunction word processing, each of them
increased BLEU score 0.52, 0.18 and 0.33 %.

0.222
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0.208
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Figure 1: BLUE evaluation trend

4 5 6 7 8 9 10

After tuning the customization of technical do-
main MT system, we re-evaluate the system by
using same technical documents test set. Table 3
shows the performance of customized technical
domain MT system further improved baseline
MT system by 7.1%.

Table 2: Comparison of two MT systems

MT system Translation Accuracy
Baseline MT system 73.7%
Improved MT system 80.8%
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4.2  Evaluation of adapting to Patent Do-

main

In this experiment, we evaluate patent documents
by using improved technical documents MT sys-
tem. We only used technical documents as pseu-
do-patent documents. Nonetheless, the upgraded
system shows 78.21% of translation accuracy.
Even we feel that the performance over customi-
zation to patent domain is not as high as that of




technical domain, but the translation accuracy
score indicates that our improved MT system is
suitable for patent domain.

Figure 2 shows an example of patent docu-
ment translation. The main reasons of paten do-
main success are as follows:

e Korean terminologies originally come
from Chinese words. The most common
Korean nouns and verbs are directly trans-
literated from Chinese.

e  Chinese words less ambiguous than Ko-

rean words. Due to this characteristic leads,

we do not to be equipped with the full-
process of word sense disambiguation.

o  The tense of patent and technical domain
is almost declarative, it lead us simply
generate the lack of Chinese tense infor-
mation and to simply generate declarative
form.
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Figure 2: An example of Patent document Trans-
lation
The main reasons of patent domain MT system
still have gap with upgraded technical domain
MT system are as follows:

e Some of Chinese patent sentences con-
tain special figures, marks, or symbols, it
makes the translation hard to analyze the
input sentence. For example, in the case 1
of Figure 3, the source sentence has spe-

cial symbol (UR"), which leads to the
translation error “UR\x{00b4}”.

e  The Chinese patent claim sentences often
contain compound reference claim number
and figure terms, and the extremely long
sentence and phrase, it inevitably cause
the translation error, as case 2 of Figure 3.
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Source Sentence Translation result
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Figure 3: The cases of Error translation

Cases
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Case2

5 Conclusion

In this paper, we addressed the issues related cus-
tomization of patent domain that often might suf-
fer from the lack of monolingual patent docu-
ments. In this paper, we view patent translation
as technical document translation given their
domain similarity in terms of their terminologies
and writing styles. We first customized general-
purpose Chinese-Korean MT system to technical
domain. We then simply used the customized
technical domain MT system to translate patent
translations without any further domain adapta-
tion. The experiment shows the customized and
improved technical MT systems leads to im-
provements in patent domain translation.
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