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CNPAT & MT History

For 34 vyears, CNPAT has been continuously committed to the
development of patent information automation systems and related
services including patent information processing, dissemination and

consultation.




] About CNPAT

PARTNERS
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= 18M+
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Development of patent information
automation systems

B Information sharing platform for patents on epidemic
prevention against COVID-19
B CPRS patent search platform

Patent information processing, dissemination,
and consultation

B Multilingual machine translation system
B Patent data processing service
B Patent information retrieval and analysis service

Patent data management

= 32M+ 5 5.5M+ 8.5M+
Chinese Patent Full-text Data Chinese Patent Full-text Image Data Design Patent Image Data Design Patent Graphic Data
2 58M+ . 120M+ w 73IM+
Patent Full-text coded Data Patent Legal Status Data Worldwide Patent Abstract Data Worldwide Patent Image Data



B[ CNPAT Machine Translation History "' q,gg';;,l

Google translate launched CNPAT held national patent CNPAT started translation

translation seminar Google NMT production of 100M+ patent

released documents for CNIPA

NMT concept  cNPAT introduced NMT solutions
proposed

CNPAT’s C-E patent

machine translation

A memorandum entitled “Translation” by W. Weaver

system available on for patent translation®

CMNIPA's website

MNEU NLP LAB established

- 1949 - 1966 - 1980 - 1984 - 1990 - 1993 * 2006 - 2007 - 2008 “ 2011 - 2012 _* 2013 20135 2016 - 2017 2019 2020 2022 2023

CNIPA’'s Intelligent Examination and

ALPAC Reports  EBMT proposed CN:PAT-BNU (Beijing Normal University) joint

. MT research lab established Search Platform deployed with

IBM SMT model : CNPAT’s multilingual MT system
CNPAT explored application of a officially opens to the public
hybrid-strategy-based machine translation CNPAT released multilingual
system in patent translation NMT engines for patents



| Multilingual MT system in application
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7 languages

Chinese, English, Germany, French, Japanese, Korean, Russian

Multiple data formats

XML/Word/PPT/Excel/PDF

Patent and non-patent literature

100 million+ from over 100 countries, regions and organizations
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Clarifying Needs

Facing Pain Points
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B | IP for innovation

hEEREEPLO
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hEMIRERE
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B Added Value Data of Patent-intensive Industries (RMB 100 million)

-=--@--- Share of Added Value of Patent-intensive Industries in GDP (%)

(Source: 2022 China’s IP Development Status Evaluation Report, released by CNIPA on December, 2022 )



. l Urgent need for high-quality patent machine translation

PATENT APPLICATIONS AT THE IP5 OFFICES
(2011-2021)

I CNIPA

= USPTO
PO
KIPO
= EPO II

3000 000

2 400 000

1800 000

1200 000

600 000

PATENT GRANTS AT THE IP5 OFFICES
12011-2021)

" CNIPA
m USPTO
1]

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 znnuI 2011 2012 2013 2014 2015 2016 2017
(Source: KEY IP5 STATISTICAL INDICATORS 2021)

Patents 2020 2021 Growth rate (%) Share of world total (%)

Applications worldwide 3,281,900 3,401,100 3.6 100.0

China 1,497,159 1,585,663 59 46.6

us 597172 591,473 -1.0 174

Japan 288,472 289,200 0.3

g5  (Source: World Intellectual Property Indicators 2022)

KIPO
i “
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B | Challenges in patent machine translation "'l CNPAT
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Unique patent systems

Different data formats

‘ Broad range of technical fields

’ Terms & Complex sentences

Out-of-vocabulary words, special symbols & placeables

Data noise

10
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Customizing MT System

Focusing on Translation Quality

11
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0 1 Al technology 0 2 Corpus resources

* NMT technology * Global patents
* Advanced word segmentation technology * Advanced corpus processing techniques
* Machine learning error correction model

System

30+ years . :
03 patent translation 04 customization
service

experience

* Linguistic analysis team .
* Experienced patent translation and quality .
assessment team

Quick response
Good extensibility

12



| Our work in multiling T system construction "'l CNPAT
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Corpus construction and optimization { {

v’ Obtaining high quality training data as Pre-processing/post-processing tuning

a foundation of model training v Flexibly generating integrated

solutions for specific batches of
patent data

Model training and parameter adjustment

v Locating optimal model and 4 \ )
parameters through iterative training e

Cloud-based engine construction .
] } External translation memory

v Achieving distributed processing

capabilities and good extensibility ¥ Enhancing translation quality with

multilingual MT glossaries and
translation memories

13
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About the multilingual MT system

Benefits and features

Translation quality competitiveness for all language pairs
Language scalability

Real-time translation and batch translation

Automatic language recognition

Translation memory & glossaries

Supporting application in multiple scenarios

Supporting local and cloud deployment

Confidentiality

Work standalone and can also be fully integrated

J CNPAT

PEEFRERPC
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Embracing Innovation

Always on The Road

15



Bl Multilingual MT system

16

Goals

To provide fast and accurate translation of
multilingual patent documents on the premise
of ensuring data security

To expand the scope of patent retrieval and
improving patent browsing efficiency for patent
professionals and the public

To offer translators high-quality machine
translation output for quick post-editing

al®

@)

"l CNPAT

PEEAEEPOC

Design thought

Cross-platform transferability

Translation memory
Term base

Domain adaptation




Bl Future work gi CNPAT
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Advance in in-depth study on machine
translation needs and machine translation
technology

Consolidate and enhance industrial
and technical advantages of machine
translation in the field of intellectual
property

Boost translation quality
improvement, functional enrichment,
and technological upgrade of the
multilingual MT system

Deliver high-quality patent information services in the
new development stage

A

17
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New Generation of Al
Patent Machine Translation
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@(Vachine Transation) _____________

Machine translation (MT) is an

information processing technology that . Ml
uses computer algorithms to J0FpO

automatically translate one natural : e
language (such as English) into another - L OHEBIIAR

(such as Chinese).

Machine translation is a typical
computer artificial intelligence
technology integrating computational
science, mathematics, cognitive science,
linguistics and others.

\ Bl T L

Inrelbecmal Froperry Publishing House



IJ: R&D Purposes of Patent Machine Translatio

1 Facilitate patent translation, 4 Realize standardization
search, and examination

Different professions in the patent industry Unified and standardized format of patents

2 Address communication problems
caused by language difference

Patents written in different languages

3 Satisfy professional and
language needs

Expertise in technical knowledge and language Rapid and healthy development of the patent industry

Reduce costs and improve
efficiency

A large number of patents

Promote industry development

aa

\ Bl T L

Inrelbecmal Froperry Publishing House




Zhongzhi Huiyi (*F £1ZE#%) - Core Technology of Multi-strategy Neural Network Machine Translation

istical isti i
Statist cd Neural Network + Statistical Translation
Translation

Deep Learning + Disambiguation

Template-based Translation
Neural

Network

Analysis of Long and Difficult Sentences +
Sentence Pattern Consistency

Rule-based

Rule-based Translation
Translation

Syntax + Grammar Learning

.JP? A 6 9t

Inrelbecmal Froperry Publishing House




Transformer(ANN) VS Brain Neural Network

Output
Probabilities

hidden layer 1 hidden layer 2 hidden layer 3

input laver

(_H\ (Add & Norm J+—

Multi-Head
Feed Attention

Forward Nx
N Add &.Norm
Add & Norm Ve
Multi-Head Multi-Head
Attention Attention
At 2 A ’

\_ J o 2,
epe e Positional N Positional H
Artificial Neural Network Encocing (0§ @ Encoding Brain Neural Network

Input Output
Embedding Embedding

I

Inputs Qutputs
(shifted right)
Transformer

U TN R

I Froperry Pub £
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®7 : »:g: ,
Hundreds of thousands of ® ! 1 .@-{ﬁ %’ . Millions of patent terms
patent translation templates T P 5 . @ -
i s
~JH -_?" ‘ o '
=8 {@a fb 7 "%:T&T
- \( "y I‘\%‘ wt ® <
9 = Nt a Anag Pe
03 @ Y b oy
Q @ '
Tens of millions of high-quality st | Pre-trained patent models
bilingual patent sentences based on billions of words
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Core technology Quality and speed

High quality and speed of
translation

Multi-strategy neural network
machine translation

Consistency
Terminological consistency of
translation

Standardization

Normalization and consistency of
sentence patterns

Corpus service
Mass data

Term searching

Searching terms in global
patents

\ Bl T L

Inrelbecmal Froperry Publishing House




Challenges of Patent Machine Translatio

Processing in omission to ensure information integrity

Processing in long sentences, complex sentences
and specific patent sentence patterns

Processing in terminological consistency

Processing in claims and other special formats

Processing in number, time, name, and patent number

Processing in special characters, such as chemical molecular formula,
superscript and subscript

W it

Inrelbecmual Properry Publishing House




D,

0.6 0.59
0.57 06 oee 0.59
0.55 0.53 0.55 o
0.5 0.5
0.45 0.45
En-Ch Jp-Ch Ger-Ch Ch-En Ch-Jp Ch-Ger
® Zhongzhi Huiyi(H &0 3%) ® Zhongzhi Huiyi(# 51 E %)
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Human Evaluation on Machine Translatio

100 98.1

95 3 100 98.3
95.1
a5 95
90.2
9 90.1
0 90

85 85 —

En-Ch Jp-Ch Ger-Ch Ch-En Ch-Jp Ch-Ger
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In addition, according to a further aspect of the present invention , it is an object of
the present invention to provide an improved method for supplying a network
element with a charging policy to be enforced at said network element for
charging of data reaching said network element of a communication network

during a data session.

Machine Translation
Ltoh, RIEANRBNS—GH, ARBNENERE—FHSUHINGE, ATRNEETTREE
%ﬁiﬁ@%ﬁﬁ%%ﬁﬁ’ﬂ%?Xﬂ‘&%’&?&%ﬁﬁﬁ|‘Eﬂ§Uij_<J‘E1§MZ%E’ﬂﬁﬁi?EMé%%ﬁEl’ﬂ%ﬁEﬁﬁﬁ%
JTT & RIS,

1. The logical structure of the long and complex sentence is processed
correctly and conforms to the expression and language features of patents;
2. The translation is complete, accurate and professional.

W it

Inrelbecmal Froperry Publishing House



B—Y B —DKEEEZHE L, ZIUTIEEITKT 2 1EHHEML
DFEI2 D IR o7 v 7 7 —8 2 [Fk SALZER AN L CTEIRU LD
EEICREF L. BERMUSIC E O NEEME EZ /b S E 5 2 & 2Rl &
T 2B — B Y —ERORIEE,

Machine Translation

—EBRE ARG A, EAHIMET, EREERAIKEFR, RNEEXRES
IR EREM A RN LA ERYEBE, RIFEZRULIERE, BUBRNERNS
MEMIRRTBIL.

1. The structure of the long sentence is accurately adjusted to
ensure the language fluency of the translation;
2. The translation is complete, accurate and professional.

\ Bl T L

Inrelbecmual Properry Publishing House



Vorzugsweise ist die Mitte der Antriebsscheibe mit einem zweiten Rundloch
versehen, wobei eine Seite der Antriebsscheibe mit einer ersten zu ithrer Achse
parallelen Drehwelle versehen ist, und die erste Drehwelle nahe der dufleren
Umfangswand der Antriebsscheibe angeordnet ist, wobei die erste Drehwelle
dem ersten Rundloch entspricht.

Machine Translation

fLidest, SzhEHIHOBCEA S RIS, WA EA S AT AT 5
RGN, TFES e A B B AR KB AN A G T, o ek Rl A
T — R £L

1. The terms are accurately translated,;

2. The translation is fluent, and clear in logical

relations and sentence meaning.

\ Bl T L
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[I‘ Sefvice f°r Patem Baminers)

Number of Users

° 10,000+
m — " Real-time machine
— —* translation service for Number of visits per day
e VAN S\ NN\ patent examiners to 50,000+
= = |\ facilitate their work
T/ = =N Number of words translated per day
= AW 10,000,000+

\ Bl T L
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Translation of Global Patent Data

Number of patents translated per day:

Number of words translated per day:

Number of languages:

\ Bl T L

Innelbecmal Froperry Publishing Houss
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@ 1 'Ei§ ZHONGZI LAW OFFICE m “mﬂm
Online translation

system has more than R QueStEI

registered users CHINA BCIENCE PATENT & TRADEMARK AGENT LTD

02

Signed cooperation -——y
. =twro i ECHI
agreements with more than s -
= FEA 2k F=F

companies and institutions

'JP? A 6 9t

reliecaal Properey Publishing House




@(oftciatPlalorms) ___________

Official Website: www.iptranslation.net
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LUTFTOHY—EXRICDWLWCHREAR
« Google AutoML Translation
* Microsoft Custom Translator

It & B —AxmITHERERR Y — EXZIRAL L TULD,
—figE] | FHEARERER & R — R (CXHERNFBIC KD DRI XM ElEE,

=U

OSJRIED—FT4 >0 —EXETEIT,
(Google Cloud Platform/Microsoft Azure)
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S+ MERAANDZEHA
Step2 57 REBIESTE Step5 BENFHli(BLEU)
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Cognitive Services | Language Studic | Custom Translator Preview

4
Manage documents
= Workspaces Documents are stored inside your workspace and are used when training models. All documents in the relevant languages are automatically available for use within a project. Learn more about documents
5@ cross-dey + Add document set Download Delete
med-gj-30k
Mame Created on Type English sentences Japanese sentences Created by
Manage documents
long_train_30k_je 06,/09/2022 Training 30,000 30,000 dev cross
f@ Train model
long_test_j= 06,/00/2022 Testing 2,000 2,000 dev cross
@ Model details
long_dev_je 06,/00/2022 Tuning 2,000 2,000 dev cross
é Test model
long_train_30k_egj 06/10/2022 Training 30,000 30,000 dev cross
" Publish model
long_test_g 06,/10/2022 Testing 2,000 2,000 dev cross
158 Workspace settings
long_dev_gj 06/10/2022 Tuning 2,000 2,000 dev cross
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Cognitive Services | Language Studioc | Custom Translator Preview

&
Model details > med_30k_ej

= Workspaces
P L Viewtest X Unpublish ™" Update regions [ Duplicate model

5% cross-dev

ed-gj-30k -
mec-el @ Training succeeded PUBLISHED

Manage documents

BLEU score Training succeeded on: 6/10/2022 13:.07PM
f@ Train model ‘ 44 29 Total training time: 4 hour(s) 56 minutz(s)
* Training: 29.971 Tuning: 1,998 Testing: 2,000 Dictionary: 0
] (14.584)
B Model details System generated test set: Yes @

Baseline BLEU: 29.45 Category ID:

é Test model
Learn how to evaluate a model's BLEU score

" Publish model

. Document sets used for training
2% Workspace settings

Mame Created on Type English sentences Japanese sentences Aligned sentences Used sentences
long_train_30k_gj 08/10/2022 Training 30,000 30,000 30,000 29,971
long_test_gj 06/10/2022 Testing 2,000 2,000 2,000 2,000
long_dev_gj 08/10/2022 Tuning 2,000 2,000 2,000 1,998
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Cognitive Services | Language Studio | Custom Translator Preview

&«
Test model > med_30k_gj
= Workspaces
¢ D; Download results
5% cross-dev
Showing 1-20 of 2000 results
med-gj-30k
English Japanese
Manage documents
1 Magnetic resanance imaging (MRI) scans of the tharax and upper abdomen do not appear to yield advantages Reference: RIS LU LESOBIHEESE (MRI) AFv 3. OAFr o EDEENTVWEVWEDTES.
Train model rer CT s
N e New model: SRS SUMEESE FRFOHESHBESE (MR AT ~(E. (TRAFvr 2 EDBENTWVS &EBODNEN.
D Model details Baseline model: §igi¢ FASSPOBRABERMRIZF ¥ (F. (TAF T KD CRUMEEMLSANEDTY,
L Test model 2 Be aware that marrow plasma cell distribution may vary in different sites. Reference: SHEEEEROS . ADEMICSVWTERRIBaN S cCERT 5.

New model:  SEEEEHROMEEMICI > TERBIUSEEN BB L CEFEI B &-

" Publish model _ ' .
Lo Baseline model: SEEMMIEMAAOATNIE. ERBEMITELIAHEEFISBCECERELTLREZL

’f.§3 Workspace settings ) i , N
F ° 3 Of 1057 patients enrolled, 298 had a history ofsP_ carinii pneumonia. Reference: ZHELIEEE 1.057 AR 298 A1 —ESAF A Mo AEE0.

New model:  BELIZEE1,057T AP, 298 DU —MdiefsP_AENSH Oz
Baseline model: BEEZAZ1057TADBEEDD 5. 298 AHHL —1 FidtofsP_EEHF > TL .
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- Google: $80/100 AX=F (BEE: $20/100 AXF)
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45.0 138
= 35.11 38.38
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— Iz 22.39 19.12 e 37
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M 250
B#t = 33.68 43.77 20— BT ——— 191
=€ 132
15.0
—fig3L  23.48 18.18 o
FEE] FE%
At EF —— Bt EF
(%ﬁ{lﬁ(/i BLEU) At —A% -@= Bt —fi%




BLEU CROSS

 BLEU (ZHMEIERIEROEBIIHETF D —D
+ BIRR_(ARIDEDIZIELUVR) EHIMBIERIESRAN S D < SUMMTL
I CEHIET 3.

BLEU 2317

0~10 1F & A ERICIIT AL

10~20 FEZEMBITLIONVKNETH B

20~30 TEIIBEHTHZH. NELOERBI T —1H 5 ( s e ) A
30~40 BHTES. MELRHOBR BLEU30S (BRETE3)
40~50 = E G HER A odos (BmBE) 12!

50~60 FEICEmMET, BYH D mEEENER J
60~100 ADBIRRL -G EL Y bEmMETHD 2 ENZ N

( https://cloud.google.com/translate/automl/docs/evaluate?hl=ja &£ V))
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EFHENELLLRED L H 24D,
JR3 VEBO OEES L O Rz
FHEE Stage IV lip and oral cancer”
FEE Stage IV Lip and Oral Cavity Cancer®
EFmX TlEEREZ [A] TlEH < 6] TEZ 5,
=974 Thirty patients (81%) had healthcare-associated infections; 18 (60%) of these 30 were

infected with isolates carrying markers of CA-MRSA strains.

T 30N mEE (81%) HNEEEEDBREAE->TWE LA, 2N530'mS 518 (60%) |4,
CA-MRSAKRD Y —h—%ZRET 2 0BEMRICEZE L TWW o,

2300 =23062(81%) AEEEERLE CH -7~ = D306 H18612(60%) A CA-MRSAKD
N—H—2 R BT ADERICREE L T,
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« DEYNNDXDIRE (FBIL T D ENHDD

FEEEIRDZ DREHFY (2745
[RX To ensure that the noodles will go perfectly with the soup, their thickness and length are

carefully calibrated.
FEF MR — 7 & EEEIC mv£7=\%@ﬁét§éiﬁﬁ FEA N TWES,
FH# 7\—70)J¥J%t§é%/£%té?<ﬂ?v')7I/—~/3/ L CT. BELXR—-—T7%FY LITFT,

WNRDPBFADREINRE D05

974 She's been putting in more hours at the office recently
FEE BHIIEE. A7 4 ATEY L < OBEEEY L CWET,

T8 14 BHIEERA T 4 Zoh - & BERA BTN D
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Start of cherry blossom season declared in Tokyo

[1] The Japan Meteorological Agency has declared the start of
cherry blossom season in Tokyo.

[2] Agency officials confirmed on Sunday afternoon that at least
five blossoms had opened on the benchmark tree of the
Somei-yoshino variety at Yasukuni Shrine in central Tokyo.

[3] The declaration came 12 days earlier than average.
It was the same as last year, and the earliest since statistics
were first kept in 1953.

[4] Temperatures on Sunday exceeded the seasonal average in
some parts of the country.

[5] Although rain clouds spread over the northeastern Tohoku
region and other areas, eastern and western Japan were
mainly sunny.

[6] A commercial weather-information firm says cherry trees

will likely start blooming earlier than usual in many western
and eastern parts of the country.
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[1] The Japan Meteorological Agency has declared the start of
cherry blossom season in Tokyo.

some parts of the country.

[5] Although rain clouds spread over the northeastern Tohoku
region and other areas, eastern and western Japan were
mainly sunny.

[6] A commercial weather-information firm says cherry trees
will likely start blooming earlier than usual in many western
and eastern parts of the country.
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[5] Although rain clouds spread over the northeastern Tohoku
region and other areas, eastern and western Japan were
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and eastern parts of the country.
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region and other areas, eastern and western Japan were
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[1] The Japan Meteorological Agency has declared the start of
cherry blossom season in Tokyo.
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Start of cherry blossom season declared in Tokyo

[1] The Japan Meteorological Agency has declared the start of
cherry blossom season in Tokyo.

some parts of the country.

[5] Although rain clouds spread over the northeastern Tohoku
region and other areas, eastern and western Japan were
mainly sunny.

[6] A commercial weather-information firm says cherry trees

will likely start blooming earlier than usual in many western
and eastern parts of the country.
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Start of cherry blossom season declared in Tokyo

[1] The Japan Meteorological Agency has declared the start of
cherry blossom season in Tokyo.

[2] Agency officials confirmed on Sunday afternoon that at least
five _ on the benchmark tree of the

some parts of the country.

[5] Although rain clouds spread over the northeastern Tohoku
region and other areas, eastern and western Japan were
mainly sunny.

[6] A commercial weather-information firm says cherry trees
will likely start blooming earlier than usual in many western
and eastern parts of the country.
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