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Introduction

e Automotive Patents from Mainland China and
Talwan

* Why automobile?

— the importance of the automotive industry in the global
economy

 Linguistic Diversity
— Western languages and Chinese

— Significant Pan-Chinese Variation
* PRC, Taiwan, Hong Kong
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Production Statistics of Automotive Industry

Automotive Industry Production
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otal Number of Chinese Patents

IPC Description The Breakdow of Patents
A HUMAN NECESSITIES Thousands
PERFORMING OPERATIONS, 1000
B TRANSPORTING o0 | A
C CHEMISTRY "
D TEXTILES
E FIXED CONSTRUCTIONS 0]
F MECHANICAL ENGINEERING 600 | ] OpRe
S _ ] . .
G PHYSICS 50 1] — e
H ELECTRICITY wH
Community Count 0 —‘
200 T
P.R.C. 2,287,649
. 100
Talwan 794,194 I I |_L
0 T T T T
Hong Kong 123,442 A B C D E F G H
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|PC (International Patent Classification)

A: Human Necessities
B: Performing Operations, Transporting

Subsection: Transporting
— B60 Vehicles in general
— B61 Railways

— B62 Land vehicles for travelling otherwise than
on rails

C: Chemistry, Metallurgy

D: Textiles, Paper

E: Fixed Constructions

F: Mechanical Engineering, Lighting, Heating, Weapons,
Blasting

G: Physics

H: Electricity



Patent Number by Year
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“Patent Statistics for PRC and Talpel

ty University

(2008 Summer)
Area Total # of Total # of Total # for | Total # for Total # for
Patents | Auto.-related IPC IPC B61 IPC B62
Patents B60
PRC 2,322,414 108,125| 62,307 9108 36710
Taipel 800,850 36,008| 19,003 370 17925
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a Corpus of Chinese Vehicle-related Patents
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Notes:

1. The claims of PRC’s patents extracted from web pages are only a small
part of the whole claims.

2. Only some Taiwan'’s patents have abstracts and claims.
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1. Analysis of Parallel Patents

o Parallel patents
— Over 400 linguistically paired (LP) patents

expected

— A set of LP patents belong to a patent family,
resulting from related patent applications in
different languages

— English equivalents from the web site of WIPO.

Sentences Characters Words
Mainland 1,828 179,720 | 107,631
Taiwan 2,133 173,176 99,433

Table 1. Some Examples
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“2  Parallel lang Patent Sample 1 %

Title:
EN: EMERGENCY PNEUMATIC SPRING WITH CENTRING ACTION
PRC: 3! Sff[1 &5 AV 2T S0 JHST
TW: Frgsdes VL ps

Abstract:

EN: The invention relates to a pneumatic spring (LUF) for a rail vehicle (SFZ).
Said spring comprises two bellows rims (BF1,\BF2), mounted one above the other and

interconnected by p ic-suspensit ellows\(LBA) ...

SF2)5 |V 5 HALUF) » 257/~ FAEEER
%Eﬂj’f*%ﬁfé’fﬁgh- (LBA)EHIEE 1 2 Z(BF1 ~ BF2) ...
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Patent Sample 4

Title:

EN: System and device for locking an automobile steering axis
PRC: F'Jﬁf‘éér{?—nﬁl.ﬂ,ﬁ ﬁliElﬂJ—r—ﬂﬁﬂ[%E
TW: HiggEis s I e

Abstract:

EN: A system and device for locking an automobile steering axis according to the

automobile provide electrical-electronic systém to control the lock and unlock
mechanism of the automobile steering axi ili

PRCARUEH B e '
E[fj&‘ﬂlﬁjﬁﬁéfa Eﬁ%:EE. -—E SR Sk [HZL HZ o@@’@/)g@@@}ﬁriﬁ/ﬁ%ﬂﬁ‘ﬂ% ’ [E[

1L [ER R | l°...

TW iaﬁﬁﬂ V B 2 T 2 gﬁ‘f‘F,[’i~ ﬁ[( [/M-Hji}»% [ 2t F.:_[&
A I S 2 P /ﬁ”'}ﬁ‘ﬁﬁ % /3‘7%&&/547/‘4%
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Term Comparison between Mainland and Taiwan

English Mainland | Taiwan
Interface P i
multi-axle 2 il
A brake system flf k| Sk
configuration
information el l'% Rl AR
sensor [EURRES RHES
data B TR
information 7R Ch-a

Reasons for Term Differences

1. Two writing systems:

2. limited communication
between mainland China and
Taiwan on patent matters
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2. Analysis of Comparable Patents

 Randomly selected patents from CityU corpus
— 100 PRC patents and 112 Talwan patents.
— Patents manually checked for relevance to automobile.

e Abstracts and claims

— Word Segmentation and POS-tagging
 using the very large LIVAC dictionary and some rules

— Results are manually verified.

HFHaEmAY
City University
of Hong Kang
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What 1s the overall number of
automotive technical terms,
not In 1.2 million lexical database of
“ordinary language” I.e.
LIVAC (http://livac.org)?

nnnnnnnn
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Analysis of Technical Terms ik
e Technical Term Extraction

— Compare LIVAC dictionary (below)
— Nouns

e Results (manually check)
— Large amount of technical terms (35% of nouns)
 only in patents, but not in LIVAC (12 years)
— Precision: Almost 100%
o all nouns not appearing in LIVAC are technical terms

— Recall: About 89.8% (LIVAC 06-07)
 asmall portion (10.2%, 93/909) also appears in LIVAC (1 years)
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Similarity Analysis
between Technical Terms
A. # of noun
types B. identical A (%) |B/A (%)

1 identical

character 443 92 58.99 20.77

2 identical

characters 181 91 24.10 50.28

3 identical

characters 34 31 4.53 91.18
No identical

characters 93 0 12.38 0
Total number 751 214 100 28.50
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Challenges Ahead

Domain-specific New Word Detection in Chinese

Detecting corresponding words in PRC patents and
Taiwan patents with different methods:

1
2
3.
A
5

. Word alignment based on parallel patents
. Logograph-based approach
Domain-ontology-based approach

. Word co-occurrence probabilities in texts
. **Comparative neological development

17
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Method 1.
Word Alignment based on parallel patents

e Extraction of technical terms
— Sentence alignment

—Word alignment
e Statistical and heuristic alignment models

EN: A brake system for a multi-axle vehicle is described which
includes a pluratitaf brake efements for applying a required braking force to the vehicle
In response to a brake and and a controlle

r whieh ...
/
eRCy 2 s Apn i A
W ZEHIE AR g e AL
T B 00 S D 1
WO BT s Tt v o 22N

NAY /7% e

(3]

€1

18



Method 2: O s
Logographic-based approach

The hypothesis:
Most corresponding words in comparable
PRC and Taiwan patents have some identical

characters.
PR g;fp'g's"“” Taiw_?%seé\loun #é kl\(if;lggfsl English Explanation

EETE S 1 Section plane

KL 7 BRIL 1 Cylinder
HwIS88 RIS ES 1 Notifying device
i Ee IR ER 2 Transducer
) BR TR 2 Igniter
B R B&ss 3 Radiator
B B 3 Release lever
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Method 3:
Domain-ontology-based approach

e |PC categories
— Comparative Patents

belonging to the same
category

e Technical Terms

— To use categories ) «
appearing these terms as[ Fuel supply system } [ .gnmonsystem}
features

— To compute their
similarity based on
features

20
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Method 4.
Word Co-occurrence Probability

e Extract correspondent technical terms from
comparable corpora and an initial bilingual
lexicon.

e Compare the distributional contexts of source and
target words

— testing several weighting factors and similarity
measures.
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Word Statistics
for 20 parallel patent abstracts
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# word # average # word
tokens word token types
PRC 2234 112 643
Taipei 2945 147 794
English 3184 159 653
Combined
(PRC&Taipei) 5809 290 1119
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New Terms Statistics
for 20 parallel patent abstracts
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# word # noun types | # new special
types not in | # special terms | notin nouns related
LIVACO6-7 |related to auto. | LIVACO06-07 to auto.
PRC 185 | 140(75.7%) 120 | 107(89.2%)
Taipei 249 | 170(68.3%) 163 | 145(89.0%)
Combined
(PRC&Taipei) 362 | 247(68.2%) 241 | 217(90.0%)

1. Special Terms Overlapping

2. Special Nouns Overlapping

23



’ HFHaEmAY
ﬁr City University

of Hong Kang

Conclusion

e A Preliminary Analysis of a Corpus of Chinese
Automobile-related Patents indicates unusual

challenges because of critical linguistic variaiton
e Future work

— determine differences between Mainland China and

Taiwan in neological creations and use of automotive
related terminologies.

— explore the methodological basis for construction of

parallel corpus of Chinese language automotive patent
files in Mainland China and Taiwan

— cross-lingual correspondences and retrieval between
English and Chinese
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e England and America are ......”.divided by
a common language”
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