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Abstract: Patent machine translation draws more and more attention in recent years. It differs from other
machine translation tasks in many aspects. There are urgent demands for Chinese-to-English Patent Machine
Translation (CEPMT). Meanwhile, many special issues should be considered during the development of a CEPMT
system. This paper summarizes some key issues in CEPMT based on practical research and application
experiences. And some effective strategies for these issues are discussed. These studies aim to supply useful and
practical references for further researches and applications in this task.
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1Introduction

A patent is a set of exclusive rights granted by a sovereign state to an inventor or their
assignee for a limited period of time, in exchange for the public disclosure of the invention. Patent
system is an effective way for intellectual property protection. Patents have played a positive role
in technology progress and economic development all over the world.

Since the 1980s, China had established the intellectual property systems, of which the most
important is the patent system. In 2008, the State Council of China issued the Outline of National
Intellectual Property Strategy. From then on, the intellectual property related issues are becoming
more and more important in the whole nation. The number of China’s domestic patent application
increase sharply in recent years. And with the continuous development of China's science and
technology, the domestic inventions become more and more concerned by the international
stakeholders. However, the domestic patent applications of China are usually written in Chinese.
Thus, they are not directly usable for the foreign users. Translating the Chinese patent document

* WimHEA: ERBH:

HEWH: HEMELEREESRBITHHE (2013M530026, 2013M540125); [H K mH AW 704 fEit-%1(863
i) (2012AA011104)

fEEBMN: BAE (1982—), B, WIEMRR, FTERRAEABRIBSLIE. MRWE. THES
A38; £iF (1980—), B, IIMRR, TEMRSEAVFIEZF; K (1988——), &, XIMR
8, BREER, TENSIENE; £8F (1977—), B, IR A, MEEF>], HEENE,; sk (1981--),
5, NERRR, FTERARAEABRETSLE. NHEEFE TFERLE.




into foreign language, for example English, is a necessary process in many international affairs.
Since the amount of the Chinese patent documents is very huge, translating only by human is not
feasible. Thus, patent machine translation systems are considered as potential solutions in many
cases.

In recent years, the patent machine translation receives more and more attentions from the
intellectual property (IP) organizations and machine translation research communities. From 2008,
the five biggest IP offices worldwide, namely the United States Patent and Trademark Office
(USPTO), European Patent Office (EPO), State Intellectual Property Office of the P.R.C (SIPO),
Korean Intellectual Property Office (KIPO) and Japan Patent Office (JPO), have started a
cooperation project Mutual Machine Translation with the aim to improve the quality of the
machine translation services and to facilitate the free flow and exchange of prior art documents,
search and examination information. The State Intellectual Property Office of China (SIPO) had
launched the Chinese-to-English patent machine translation service since 2008 [1]. And from then
on, unremitting efforts have been made to enhance this service [2-4]. From NTCIR-9, the
Chinese-to-English subtask has been added into the Patent Machine Translation task (PatentMT)
[5]. And the PatentMT task of NTCIR-10 received the submissions from 21 groups and among
them 12 groups participated in the Chinese-to-English subtask [6]. And the 5th Workshop on
Patent Translation had been hold co-located with MT Summit X1V recently.

Su and Chang give a comprehensive and in-depth summarization of designing a machine
translation system theoretically and practically [7]. Liu and Yu discuss the key difficulties of
Chinese-to-English in general domain [8]. Inspired by them, in this paper, we will first summarize
the characteristics of the Chinese patent and then discuss the special issues in Chinese-to-English
patent machine translation.

2 The features of Chinese patents
In broad terms, patent documents may include the claim, the specification, the office actions
and other documents related to an invention.

2. 1 The amount of patent is huge and continue to increase

Patent is one of the largest information sources in the worldwide. As reported in [9], the
number of accessible patent documents is greater than 70 million all over the world. And
according to the statistics from World Intellectual Property Organization (WIPO), 90%~95% of
the inventions are recorded in patents each year in the world.

Patent documents are published in the form of serial reports. Since 2000, the numbers of
patent documents published in each country, region or organization are increasing. After 2006, the
annual publication number exceeds 3 million in the world. In recent years, with the further
implementation of the National Intellectual Property Strategy, the amount of patent applications in
China is increasing sharply year by year. In 2011, the total amount of the patent applications is
more than 1 million for the first time. And this number is over 1.9 million in 2012.

2. 2 Wide coverage, involving all areas of practical technology

An invention is usually a technical innovation, so it always corresponds to some technology
domains. Patent documents cover the vast majority of the technology domains and relate to every
aspects of human society. International Patent Classification (IPC) is one of the popular



classification taxonomy for patent in the world wide. Table 1 shows the first level of the IPC
system, namely the eight Sections.

Table 1: The Sections of the IPC taxonomy
Section General descriptions
Human Necessities
Performing Operations; Transporting
Chemistry; Metallurgy
Textiles; Paper
Fixed Constructions
Mechanical Engineering; Lighting;
Heating; Weapons; Blasting
G Physics
H Electricity
Each Section is further divided into different subsections and subclasses etc. There are more
than 70 thousands entries in the IPC system according to the IPC Advanced version of 2013.01.
And the entry number is still growing along with the emergence of new industries.
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2. 3 The contents are detailed, including all kinds of information

Patent documents include the comprehensive descriptions of technical information (such as
the specification), the related legal information (such as claims) and so on. The specialists in the
same domain as the said invention involving are expected to be able to carry out the exactly same
engineering implementation following the description in the patent. And the stakeholders are able
to know the complete legal status and the protected rights by reading the related patent documents.
Moreover, the inventor or applicant can realize the deficiencies or the defects contained in their
original application from the feedback made by the investigators (e.g. the Office Actions). Thus,
the contents of the patent are usually detailed, including all kinds of information.

2. 4 Written in consistent and fixed for—mats

The drafting, examination and publication of a patent are generally carried out in accordance
with relevant regulations and standards. Thus, the patent documents are always written in
consistent and fixed formats.

For example, the specification of an invention comprise the title of invention, the technical
field, the background art, the brief summary, the descriptions of drawings and specific
embodiments and so on. And each part has to follow some specific written requests and all the
parts are arranged in a fixed order. Based on these features, we can design customized translation
solutions for different parts.

3 The key issues in Chinese patent analysis and processing
The work of [8] pointed out three kinds of difficulties in Chinese analysis and processing: 1)
the Chinese lexical analysis, 2) the Chinese sentence parsing and 3) the layer of Chinese grammar.
Besides them, there are more special issues that should be paid attention to in Chinese patent
analysis and processing.



3. 1 The long sentence length

The first one is the long sentence length is-sue. Generally speaking, the average length of a
Chinese sentence in spoken language is around 10 [10]. And as reported in [11], the average word
number is 20 for the sentences in the corpus of The People's Daily in the first half year of 1998.
Contrastively, the sentences in Chinese patent are much longer. According to our study based on
more than 40,000 passages of patents in IPC E section, the average word number of a patent
sentence is greater than 50 (around 90 Chinese characters without word segmentation). From this
comparison, we can see that the sentence in Chinese patent is much longer than the ones in general
domains.

As we know, the sentence length is directly related with the complexity of the processing /
analysis algorithms. Most of them are beyond the linear relation. Thus, the longer the sentence is
the more time and space will be cost. Indeed, many natural language processing models will
become infeasible due to combination explosion if the sentence length beyond a certain threshold.
For instance, the GIZA++ [12], one frequent used word alignment tool, restricts the word number
of input sentences less than 100.

Facing to the long sentence issue in Chinese patent, the sentence splitting should be taken.
However, the sentence splitting is not a simple task. How to decide the appropriate splitting points
is worth for in-depth studies [13-14]. Specifically, for translation task, the sentence splitting
should affect the bilingual transformation as little as possible. One possible solution will be the
intelligent sentence splitting taking the bilingual alignment relation into considerations.

3. 2 Unknown new technical term

The second one is the new technical term detection issue. A patent document is always
related with the technology innovation. Thus, the new technical terms are frequently occurs in
patent documents.

In the analysis and processing phases, such as word segmentation, POS-tagging and parsing,
the unknown new term may bring in serious errors. For example in table 2, in the Chinese
sentence (1), a new term “H ja] 7 /1 & 7% exists.

This new term tends to be split as several isolate words(#(/wlf A /ilad #4I #Hi#sin),
and the Part-of-Speech of some isolate words tends be assigned incorrectly. Furthermore, the
parsing is likely to be damaged due to the incorrect verb assignment (e.g. #/41v in (3) of table 2).

Table 2: Possible wrong processing results due to the unknown new term.
(1)Chinese patent sentence: A & 477 K Bl i 1 e 1 it R AR —
T o] 7 1 e F s«
(2)Correct word segmentation and POS-tagqging: A X #In LN Pl
Fgiftng Sitdin , Iw AKd KR N —Flq HEEHEHE BN
(3)Possible wrong word segmentation and POS-tagging: A% #in 4 Kiv
PIE I E5 0 itdin . Iw AfId AR v —Flq |4 BT EHlad
HEN BeBh#In

To address these problems, the patent machine translation service providers have to spend
lots of manpower to collect and process the new terms persistently. Many works have been done
to automatically detect the new terms [15-17]. The more effective and practical solution is the



combining of the automatic new term detection and human verification.

3. 3 Distinctive expressing characteristics

Different kinds of patent documents play different roles. For instance, the claims define, in
technical terms, the extent of the protection conferred by a patent, or the protection sought in a
patent application. The claims are of the utmost importance both during prosecution and litigation.
Thus the claims usually follow the fixed expression formats. Each sentence in claims stands for a
claim item. Some claims are independent claims which stand on their own while other are
dependent claim which depend on a single claim or on several claims and generally express
particular embodiments as fall-back positions. In table 3, Sentence (a) illustrates an independent
claim with its English translation; Sentence (b) illustrates a dependent claim with its English
translation.

Table 3: The examples of claims.

(@)

1. —FHHRAEY), CF: EHEYE, i aEH. s
1. An electrode composition comprising: an active material comprising an alloy of
tin, cobalt, and carbon

(b)

2. RAFIFYZR 1 T I G, 85 H a7, I k& 77 e & Rl #E
2. The composition of claim 1, further comprising a binder comprising lithium
polyacrylate.

In contrast, the specification, which is also called the disclosure, is a written description of an
invention. The patent specification is drafted both to satisfy the written requirements for
patentability, as well as to define the scope of the claims. Moreover, each specification can be
further divided into several parts: title of invention, technical field, background art, disclosure,
description of drawings, and mode for invention. Each part is with distinctive expression
characteristics. Figure 1 shows a snapshoot of a patent specification.

Each kind of patent document has distinctive expression characteristics. Even each part in
one document has different expression style. In patent machine translation system designing, we
can customize specified models or resources for each part or document.
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Figure 1: The snapshoot of a patent specification



Based on the above described features of Chinese patent, we know that corresponding
considerations should be taken when we implement a Chinese-to-English machine translation
service. In the following section, we will discuss the key issues in transformation from Chinese
patent to English.

4 The key issues in transform from Chinese patent to English

Five kinds of difficulties are summarized for the transform from Chinese to English in [8]:

1)  The decision of singular or plural form for English noun,

2) The decision of the tension of English verbs,

3) The processing of the subjunctive mood,

4) The asymmetry between the Chinese sentence structure and English sentence structure,

5) And the use of articles in English.

All of the five difficulties are very common and critical in Chinese-to-English patent
translation. Moreover, there are some special key issues are involved in this task.
4. 1 New term translation

As we discussed in Section 3.2, the new un-known term recognition is a key issue in patent
document analysis. Moreover, for the translation task, the system does not only need to
recognize the new terms but also need to translate them into target language appropriately. The
latter may be harder. In practice, two ways can be attempted. For the first, we can do the
recognition and translation in a joint manner. The work of [18] is an inspiring reference. And for
the second, some rule-based translation can be carefully designed for some special kinds of terms,
e.g. the complex chemical compound.
4, 2 Term ambiguity in different domains

As described in previous sections, the patent documents are usually specified in different
technology domains. One key issue in Chinese-to-English patent translation is the term ambiguity
in different domains. For example, as shown in Table 4, a Chinese term “/% /#(ya jiang)” can be
translated to different meanings in different domains.
Table 4: The examples of different term meanings in different domains.
In electricity domain:
[Chinese sentence]: A5k FH i 214 e % A% 1m] it g
[English translation]: This utility model can reduce the voltage drop of the circuit.
In mechanical domain:
[Chinese sentence]: %35 & R FH it r= A4 .
[English translation]: The device utilizes the vortex to produce_pressure drop.
One straightforward solution is to utilize do-main specified bilingual resources, e.g., the
domain dictionaries. More elegant solutions should be able to model the domain information when
making the translation hypothesis selection.

4, 3 Different expression style in different domains and different part

There are different expression styles in different domains. For example, one of the frequent
descriptions in mechanical domain is the constitute relations between the parts while the ratios of
each elements contributes the main focus of the specification in chemical domain.

Similarly, as discussed in Sections 3.3, there are different expression styles for different parts
of a patent. For instance, claims and technical field are in distinct expression styles. The



developers of the patent machine translation systems are better to take this issue into consideration
and design the domain-specific or document-category-specific models respectively.

5 Conclusions

In this paper, we summarized some key issues in developing a patent machine translation
system.  And some effective strategies for these issues are discussed. These studies aim to supply
useful and practical references for further researches and applications in this task.
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