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Abstract

This paper addresses a customization process
of a Korean-English MT system for patent
translation. The major customization steps
include terminology construction, linguistic
study, and the modification of the existing
analysis- and generation-module. To our
knowledge, this is the first worth-mentioning
large-scale customization effort of an MT
system for Korean and English. This research
was performed under the auspices of the MIC
(Ministry of Information and Communication)
of Korean government. A prototype patent MT
system for electronics domain was installed
and is being tested in the Korean Intellectual
Property Office.

1 Introduction

While the beginning of the MT-research can be
traced back as early as to 1950s in the United
States and to 1980s in Europe and Japan, MT has
not been a major research area or a business sector
in Korea until 1990s. However, with the wide-
spread of the broadband Internet since mid 1990s,
MT has been put into use in several applications
and gained recognition as well as notoriety among
general users in Korea. As to the Korean-Japanese
MT, the users showed relatively high satisfaction
in both translation directions. On the contrary,
Korean to English MT has been rarely used in
serious applications due to its low translation
accuracy. Some reasons can be found for the
comparably poor translation performance for
Korean-English MT. The biggest reason lies in the
difficulty of Korean syntactic analysis. Though
intensive research has been made on Korean
syntactic analysis, there still remain many issues to
be tackled. However, in our opinion, one of the
biggest reasons is that few noteworthy customiza-
tions, if any, have been made for general domain
Korean-English MT engines yet.

Recently, the natural language processing of
intellectual property documents is attracting many

researchers and NLP-related companies. Especially,
the multilinguality of patent documents has
become a hot research issue in the IR community.
The importance of the creation and the
dissemination of multilingual patent documents
also seems to be gaining much attention from MT
community because of its importance and the
economic impact. (Kobayashi, 2005)

ETRI (Electronics and Telecommunications
Research Institute) has been developing Korean to
English patent MT system FromTo under the
auspices of the MIC since 2004. Last year, a
prototype patent MT system for electronics domain
was developed and is being tested in the KIPO
(Korean Intellectual Property Office). This year,
the target of the research was extended to the
whole domain of the patents. At the end of this
year the development of a Korean-English patent
MT system for whole patent domain is scheduled
to be finished. Next year, the KIPO is expected to
launch its first Korean-English MT service for
public users.

This paper addresses the customization process
of a Korean-English MT system for patent trans-
lation and the related issues. The Korean to
English patent MT system FromTo is based on a
pattern-based Korean-English MT system develop-
ed for the web translation for general domain.

Section 2 describes some characteristics of Ko-
rean patent documents. In section 3 we will intro-
duce the customization process and share the ex-
periences. The customization was focussed on the
linguistic resources, morphological- and syntactic
analyzer, and the generator. Section 4 shows the
evaluation result of the system. In section 5 we
sum up the discussion and present the future
research direction.

2 Some Characteristics of Korean Patent
Documents
2.1 Long Sentences

It is generally recognized that the patent domain
features overwhelmingly long and complex sen-
tences and peculiar style. An analysis of 5-year



Korean patent documents shows that a sentence is
composed of 18.45 Eojeols! on the average,
compared with 12.3 Eojeols in general Korean
newspaper articles. Long sentences in the patent
documents show the following characteristics:

- Frequent use of the connective endings
- Frequent use of the conjunctions

Extremely long sentences are often found in the
detailed description part of a patent. A patent
applicant may try to describe his or her invention
in full in the detailed description section. A long
sentence usually consists of several simple
sentences connected with a verbal connective
ending.

In long sentences we found not only many verbs
with connective endings but also many long NPs.
The long NPs are generally an NP connected with
the conjunctions like <} (and), 2 (and) ,

a3 (and) , =2 (or), and EE (or) .
These long NPs are often found in the abstracts
and the claims of patents.

Such long sentences are one of the biggest
obstacles that affect the translation accuracy,
because a parser generally has difficulties in
parsing such long sentences, which makes the
readability of the translated sentences quite low.
We use some syntactic clues to partition a long
sentence into several proper sized sentences so
that each of which can be parsed easily. The clues
for partitioning a long sentence are exemplified
below:

Clue 1: verbal ending morphemes followed by ,
such as:

- verb stem + A T} (but) + comma

- verb stem + 31 (and) + comma

- verbstem + =1 (when) + comma

Clue 2: conjunctions and specific lexical tokens in
NPs such as:

- NP1 <}(and); NP2 <}(and); NPn <
¥ 3}F&} o (including) o] F-o] X th(be
composed of) It is composed of the
following: NP1, NP2, , NPn

2.2 Sentence- and Phrasal Patterns

The patent documents have their peculiar styles
that are widely accepted in the patent offices. In
particular, patent claims are formulated according
to a set of precise syntactic, lexical and stylistic

1 An Eojeol is a spacing unit. It corresponds to a
bunsetsu in Japanese.

guidelines (Sheremetyeva, 2003). After the lin-
guistic study of 1,000 sample Korean patent docu-
ments, we extracted sentence patterns based on
certain syntactic, lexical and stylistic features. In
each section of a patent document, there are differ-
ent types of sentence patterns as follows:

Abstract: the introduction about the invention is
described in a specific form like:
- 2 e ~o #g Aol the present
invention relates to ~
- B dyoe = JjAgt}: the present
invention discloses ~

Detailed description of the invention: the
idiomatic adverb phrases are frequently repeated:
- Z9 7]&ol w2W : according to prior

art
- X n o EAHY Q= vkeF o] :as
shown in Fig. N

Brief descriptions of the drawing: it is mainly
composed of noun phrases that explain the
drawings:

- Z=ne EAYE7] 9% =W Fig. nis

a view for explaining

The effect of the invention: the sentences are
mainly for explaining the effects of the invention:
- B e = ads) o) the present
invention has the effect that

Claims : it is mainly composed of noun phrases
that describe the patent claims:
- A n¥e JojA, F° E£Fste As
EXo=R 3= of claim n, further
comprising

3  Customization Process
3.1 Setting Lexical Goals

At the beginning stage of the project we set the
lexical goals. To set the lexical goals, there are
some approaches, citing the terms introduced in
(Dillinger, 2001), market approach , resource
approach , and sample approach . As this is the
first Korean-English patent MT system, there is no
comparable MT system to assess the lexical
coverage of our system. The resource approach is
not suitable for our case, as there is no complete
list of words or glossary for electronics terms used
in patent documents.

To estimate the number of the terms to include
in the term dictionary, we analyzed a patent corpus



of the size of 340 MB.2 It corresponds to the size
of the patent documents for 9 months in the elec-
tronics domain. The corpus consisted of 22,756
patent documents that contained 2,667,198 sen-
tences. Given the limited time and budget for the
lexical resource construction, we examined the
expected lexical coverage in two steps: the cover-
age of the single noun terms and the coverage of
the compound noun terms. To the most single noun
terms was given the priority of inclusion in the
term dictionary. As to the compound noun terms,
the priority was given only to the terms with high
frequency.

The number of the newly found unknown single
word terms seems to converge after constructing
about 130,000 single word terms. As to the newly
found unknown multi-word terms, there seems to
be no converging point.3

Given the above estimation, we decided to
construct at least 130,000 single word terms and
the multi-word terms with high frequency as our
budget allows.

3.2 Building Lexical Resour ces

The next step is to trandate the extracted
unknown terms to Korean. However, as the budget
and the time are limited, we resorted to (semi-)

automatic methods for the term dictionary building.

The most important clue for the (semi-) automatic
construction of term dictionary was the frequent
use of parentheses after a Korean technical term.
The following sentence shows the characterigtic:

- (Flip-down
type) (2000
(Overhead console, 110)
(Display frame,
120)

In the documentation of Korean patents, the
authors tend to “elaborate” or to “expatiate’ on the
technical terms using parentheses. Usualy, the
English tranglations of the terms are within the
parentheses. Based on this characteristic, we
extracted about 420,000 Korean-English pairs.
Domain experts simply accepted or rejected the

2 mages in the patents were removed during the pre-
processing of the corpus.

3 About the detailed information about the coverage
estimation, please refer to “Terminology Construction
Workflow for Korean-English Patent MT” to be
presented at the workshop on patent trandation at the
10" MT Summit.

extracted trandation pairs. Using this methodol ogy,
we could build about 250,000 entries.

Another valuable resource for the semi-
automatic term dictionary construction was
bilingual patent title corpus. Even a patent is
applied in Korean language, the title of the patent
must be written both in Korean and English. Using
alignment technique we could build about 100,000
entries from bilingual corpus rdatively easly.
Korean and English compound nouns were aligned
using POS tagged results, common dictionary and
the available term dictionary.

After applying all these semi-automatic methods,
human trandation of the rest extracted terms was
performed as a last recourse. Putting all together,
we could build about 600,000 entries for
electronics domain with the given budget, thus far
exceeding the goals set initially.

The following figure summarizes the described
terminology construction workflow:

J

Fig. 1. Terminology construction wor kflow

3.3 Customization of POS Tagger

To cope with the morphological peculiarity of
patent documents, a general morphological analyz-
er for Korean was modified with respect to the fol-
lowing two characteristics: Frequent use of derived
words and the biased POS tagging tendency of
ambiguous words. The proper treatment of a prefix
and suffix is especialy important in the morpho-
logical processing of patent documents, as many
technical terms are derived nouns. To filter out
POS candidates during the POS tagging, we
designed arule table which shows the connectivity
between the morphemesin an egjeal.

As was the case with the sentence- and phrasal
patterns, there are many eojeols that occur
repeatedly in amost al patents. The egjedls are
inherently ambiguous w.r.t. their POS. However,
as they are used for one meaning in aimost every
case, by smply fixing their POS without
calculating the probability, the tagging accuracy
can be improved. For example, the following



