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What is PLuUTO? DLUTD

Patent Language Translations Online

Online translation (and retrieval) of patent documents

Machine translation in PLUTO
* MaTrEx system (hybrid SMT-EBMT)
* Translation Memory

TM—MT evaluation

Languages: English, French, Portuguese
German, Spanish, Russian, Japanese, Chinese, ...

« Patent users translation needs
* From informal to flawless translation
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Overview DI'UTD

» Data preparation (English—French)

» Patent domain adaptation for Machine Translation (MT)
« |PC (International Patent Classification) domains
« Patent specific formulation and terminology

* Results/findings

« Description of the online MT system
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Patent language I-UTD

Trensiations Onkne

(54)  SYSTEM AND METHOD FOR UTILIZING (56) References Chted
~N( 1S CLIR CRRVE
ASYNCHRONOUS CLIENT SERVER 1.8, PATENT DOCUMENTS

-

(Continwed)

- Different formulation — e A e
requirements for each section ¢ v siccosemmen T I
Of a patent docu ment: SO, 184(b) vy 954 days, " I-K)Rﬂf:r:l-'li,\lhflltlj:‘l MENTS
(54) SYSTEM AND METHOD FOR UTILIZING
COMMUNICATION OBJECTS rm—_—
« Abstract R o S

A
(730 Assignee Masterohjects, Inc.. San Frunciseo, °A Sam.027 : X1997. Cloud <t o
(s o
pasent s extended or mlmsted under 35
L4
o Title ASYNCHRONOUS CLIENT SERVER mm—
(74) Attornen: Agent, or Firm—Fliesler Meyer LLP

(63)  Contmusstion-in-part of spphicaton No. 09933 493,
filed ca Aug. 20, 2001, r( 57) ABSTRACT )
) risi poati SOV622.907., fi
(50} l";‘m;‘s;:‘nal oppiication No. 60/622.907, filedon Octi |y o ionbased clicnt-server asynchronous miemmation

search and receteval system for sendng charscter-by-charae-
ser or multi-character strings of data o an ivselligent server,
[:5 ‘?] ABS TRACT that can be configured 1o immediately analyze the lengthen-

ing string and retum  the chenl incneasingly spproposte
search informsion. Embodiments include insegration within
an Josernet, web orotheronline enviroament, including oppli-
cations far use in internctive database searching, dota cntry,

A session-based client-server asynchronous information i e . S
search and retrieval system for sending character-by-charac- 5120922705203 | people-searching. und othes applications. Insoane implemea-

00 T18733: 715760, tatons the system may be used to provide dypamically

)
)
)
?
)

ter or multi-character strings of data to an intelligent server, . TISTEL | | Sk e, s<plesd e, 4 e s
that can be configured to immediately analyze the lengthen- o 217 o : J
ing string and return to the client increasingly appropriate "™ 4 a0 Drining Sheets
search information. Embodiments include integration within = 1

=]

an Internet, web or other online environment, including appli-
cations for use in interactive database searching, data entry,
online searching, online purchasing, music purchasing,
people-searching, and other applications. In some implemen-
tations the system may be used to provide dynamically
focused suggestions, auto-completed text, or other input-re-
lated assistance, to the user.
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Patent language I-ETD

Translations Onkne

Different formulation
requirements of each section
of a patent document:

« Title

» Abstract

» Description
* Claims

A lecliaed o 3

US 7,752,326 B2
41 =
network lons and p v bast not Iy pre- ru ing client of the plurality of clients, that prm-id-,s)
emptive multitaskiog and multithreading. The interfsce of the an nput liekl and that transmits %o the server within the

preseml invertion a8 it sppeurs 1o e outsxde world (i.e. pro-
grammerns and developers who peovide access 10 eod users
and progrmsmers who provide Coatent / \sv.e“ Mudnlm w s
Cangent lngines used by content p .

user sesson o plusshity of goenies o reineve content
from the server, wherein each of the plurality of querkes
are consecutive and form a dengthening query stang for
ing content from the server, and wherean cach

of both e opersting systems aod the peogs g Jan-
puigges used, Adapters can be baile allowing the tiess of the
system to coopente even if they use a different operating
syslemn or ¥ different programming Lugusge. The protecolof 1o
thwe present invention can be implementad on rop of network-
ing stundards sach as TCP/I P. It cin also take advantage of
interobject communication standards such 2 CORBA und
DCOM. The object moded of the present isvention can be
mapped w0 mest other programming laoguages, iocluding 15
Java. Cos. 4. Objective C and Pascal.
Third-party vendors of sofiw d darsh

quent oo of the plurality of gueries extends 1he
lengrhening goeny string by voc or more additional char-
noters; and
i server, which is conliginad 1 scoess one or mune cootent
sources that sione content and i can b scovssed by the
sepver to respand t the quencs from the clients, wherein
the server further includes o unified query and rusalt
cache common 1o the plissslity of clivets and that stones
peeviously determined results from the content sources,
and wherein the server receives the qm from the

m:nup.cmcm toals can create cnumonmb. that encapsidate

Iy present Lavennxon g0 Tt wsers o hose fools cin aooess its
furctionality without any knowledge of the underviog pro- 2
tocaks and server-side solutions. Far example, & ool vendor
<un add an *suto-<complete Held” to the toolbox of the devel-
opienl environment allowing developers o simply drop o
Questlet into their applicatson. In order w0 function coneetly,
the amo-complete fiekd would only need 2 reference to the 2
QuesiObjects Server and ooe or mose QuestObjects Services,
bt ot woukd ot seguine sty additional programming.

The peesent ievention muy be conveniently implemented
usiigg a comventional general puepose or & s;\\nh 7 digital

P of d sccording w the ¥

teachings of the present disclosure, Appropeiste software
coding can resdily be prepared hy skilled programmens based
on the teachings of the preseat disch as will be appacent
1o thase skilked in the software art.

In some enbodiments, the present uvention includes o 3
camputer progrun product which is & stornge medivm (me-
i) having instructions stored thereon/in which can be used

g chient, snd in response to roceiving cw:h of
lb" Qe or Inl)f\. diki 1
yuery string as they are being entered at |hc inpus field
recowsiizes the leagthening query strig s an incress.
iegly focused query,
iy mswiches he
string both
initially by matching the query string against the pre-
viously determined resulls stored in e unified
query cache o the seever, and
suhseguently, ifno mitching cache entry was found,
by matchiog the guery siring against the coutent
Seurees 05 retrieved by the server, and
nsyneheonously retums, while the lengthening query
string is being formed ot the input field ot the request.
ing client, mereasingly relevant content o the chent,
for further wse by the clicat wahan the same user

focused query

LTSS
T Y S1EL (T CTRMEn T TUTITaes CTIPTS g o W Bromser

meludang & web-bused inferface sooesmble at thw chient for
crating quenes, wherein thw pluulxv oF quenis are mlm\l
in the web-hased interface by i user to form an

10 ProgEm o l perform ony of the p sses of the
present invention. The siomge medium can include, but is not
limited 1o, any type of disk including floppy disks, optical
dses, DVD. CD-ROMs. mscrodrive, and mogenk-oplical
disks, ROMs. RAMs, EPROMs, EEPROMs, DRAMs,
VRAMS, flsh memwory devices, magnetic or optical cards,
nanosystems (including molecular memery 1Cs). ar aay type
of madin or device saiable for storiag instroctions sadlor 3%
duta

The ruu-gomgdmmp(mol the peesinl lnr«mllun has been

focused query string for retrievi ing content from the strvcr
and wherein the elicnt and ihe seever communicate via the
Internes using u hyperent traasfer protocol

3. The system of cluim 1 wherein ench of the plumlity of
queries ane o single addibonsd chareter 1o be added 1 e
Increasingly focusad gueny siriog

4. The system of claim 1 whercin each of the plumdity of
queries are 2 plurality of additional charactens to be added 10

the inceeasingly focused query string.
k

provided for the pury Itis
not intended 10 Ix exhaustive or to limit the invention o the
peecise forms disclosed. Many i aod s
will be apparent o the prociaionee skalled 10 the an. The
embediments were chasen amd described in order o best
explain the pemciples of the mvention and its pmur.\! apph
caton. thereby enabll I Killed i the w150

the fmventinn for varous embodiments and with varkus 5
madifications that are suited o the particulac uu‘ mm«n

5T i 1 further compeising a server repas-
tory far ﬁonng content information and for use as 2 dyaami.
cadly upduted guery sod resull cachie in relurning lmrwxugl\
relevant cunlenl % llw l.'ltlll from the server repasitoey in
response o Iy masching the i ly focused
query string. prior o Mmmng matching coatert from the
conteal sources if the relevant content was not fousd in the
SErver repository.

6. The system of claim | whervin the system is further

phated. It ded tht the seope of U
by i fotlowing claims and thesr equivalence.

1 em for searching ats chient lor conlent o i server
or Olbaer content sours, comprising:
acommunication protocol that provides an asynchronous
conpectiva between cach of o plumlity of clients and
server. and allows eaclt clival 1o send, @ port of 3 user
session, a plumlity of consecutive goery strings 1o gquery
the server for content;
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1t sccess i plurality of content sources via a coa-
tent engime dnd conlent chansel msociated with eoch content
soqrce, and wherein the senver comprises 3 plumlity of queny
wnd result caches, including o guery cache associated with
wach partscular coalent source thal stoees previously deler-
maned resulis Bom st pasticular costent sourve,

7. The system of claim 1 wherein valy the difference
between a client’s current data set and the client’s reguosted
iy set s ransmiited over the network, and wherein the
server only retumns those tesnlts that wese not seat in a pre-
vious resulls message for the same guery.




Patent language DI‘UTD

* MT challenges in translating patent discourse:

(54) SYSTEM AND METHOD FOR UTILIZING

inconsistent termi nology ASYNCHRONOUS CLIENT SERVER
COMMUNICATION OBJECTS

o [Ong sentences Claims are expressed in a single sentence.

Preferably , there is more than one leg ( 16,

 references to figures 17 , 18 ) that is attached to the bottom of
the base member (12 ).

. L is an organic group selected from -CH2-
* chemical compounds (OCH2CH2)n-, -CO-NR'-, with R'=H or C1-C4
alkyl group; n=0-8; Y=F, CF3 ...

* numerical expressions maximum stress of 1.2 to 3.5 N/mm<2> and a
maximum elongation of 700 to 1,300% at
O[deg.] C.
B .
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Patant Language
Transkations Onlne

Data preparation

Data preparation is a crucial task when it comes to patent MT:

* Pre-processing (training and runtime)
= Casing and tokenisation (special parsing for compounds, formulae)

= Handling of lists, references, and figures
= Splitting long sentences

* Post-processing
= Reintroduction of case, references, etc.

= Reassembly of output sentence

French

(more than 650 GB of
multi-lingual patent DUETEE tes7m 1.68M 1.65 M
14.91M  7.70M 7.56 M

documents)
785M  0.20 M oM
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Training data DLUTD

Sentence pairs (millions) English  French
tokens  tokens

A (Human necessities) D 1.99 | 65 M 74 M
' B (Performing Operations;... I 192 | 71M  79M

r

C (Chemistry; Metallurgy) I 29, 70 M 79 M

D (Textiles; Papers) 1M 0.19 6 M 7M
E (Fixed constructions) [l 0.31 11M 13 M
F (Mechanical Engineering;... NN 0.77 29 M 33 M

G (Physics) NN 2.04 | esm 78 M
H (Electricity) NI 183 | 63M  72M

Total 11.39 M 387 M 438 M
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IPC domain adaptation DLUTD

« We can adapt in different areas of the MT system:
« Language models (in-domain or general)
« Translation models (in-domain or general)
* Domain specific dictionaries

* Previous findings
* Some domains are more compatible than others

- Domain adaptation is contingent on the amount of available
data

Tinsley et al, PLuTO: MT for Online Patent Translation, AMTA 2010
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Domain adaptation evaluation

Patant Language
Trensiations Onkne

English—French In-domain TM,

In-domain TM,

General TM,

General LM,

In-domain LM General LM In-domain LM General TM

Al 56.28 / 65.45
A (Human

necessities) ~ 56.81/65.52 [57.18/65.81| 55.59/64.41  56.21/ 65.45
b (Operations) 55 75/ 65.54 |56.31/65.90| 54.59/64.45  55.57 / 65.76
C(Chemistry) 5973 /68.52  59.93/68.58  58.96 / 67.98 | 60.90 / 69.18
G (Physics) 54.97 / 65.61 |55.18 / 65.73 | 54.58/64.90  54.74 / 65.32
M (Electricity) 5530/ 65.50 (5576 / 65.83 |  54.47 / 64.85  55.18 / 65.61

BLEU / METEOR score
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Patent language adaptation DLUTD

’ Reordermg and translation Preferably , there is more than one leg thit jsi7 ,

constraints astached iwatedhetddn tfethothase ofchbbase
. b 12).
- Chemical compounds member {12)
« Numerical expressions L is an organic group selected from <chem
. translation="-CH2-(OCH2CH2)n-, -CO-NR'-">-CH2-

« References to flgures (OCH2CH2)n-, -CO-NR'-</chem>, with R'=H or
. . <chem translation=“groupe alkyle en C1-C4">C1-

Bullet pomts C4 alkyl group</chem>; n=0-8; Y=F, CF3 ...

. Input Segmentation A device according to any preceding claim ,

e MaTrEx marker based further com-prising illumination means for

. illuminating the eye of said user ,
chunker for input : d

segmentation wherein said viewpoint detecting means is
adapted to detect said viewpoint

by receiving the light emitted by said illumination
means and reflected by the surface of said eye .
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Automatic evaluation DI-UTD

English-French

MT System BLEU METEOR-NEXT
PLUTO 56.95 66.32
Google 42.67 57.00
Systran 31.62 50.12

French-English

MT System BLEU METEOR-NEXT
PLUTO 56.92 67.90
Google 42.52 59.65
Systran 28.90 53.67
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Fluio

Patant Language
Translations Onlne

MT Web Service

Input tasks
Finished tasks
Task Mapper
(Producer) Worker K
(Producer/Consumer) | | Task Collector
Pre-processing — ! (Consumer)
ineli ecodin | -
prpoine pipeline ? ; Post-processing
Process \ pipeline
i Process :
i | Process
{ ' i
i .
i
‘ '
Jobs R
Job's ]
finished tasks i I l ‘ [ l l I ‘

PLUTO MT server — multiple producers-consumers architecture

= MT was exposed as a web service to facilitate integration with EspaceNet, the
prototype system, and other features

= Job scheduling architecture allows of efficient processing of multiple translations
in parallel
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Hlulo

Patant Languagn
Trans!

Enter Sentence A potassium sulfate producing process includes the reaction of sodium sulfate or

mirabilite, potassium chloride and system mother liquor in the weight ratio of
(1.7-2.15) to (0.08-0.20) to (B8.15-10.76) and solid-liguid separation to obtain
glaserite and salt making mother liguor, the reaction of glaserite, potassium
chloride and water in the weight ratio of (1.1-1.2) to (0.65-0.9%5) to (1.6-1.9)
on potassium sulfate and potassium other liguor. The present invention has the
advantages of short technological process, short reaction period, low power
consumption, high product yield and guality, and no "three waste" discharge.

Source Language | English E
Target Language  French  [+]

A potassium sulfate producing process includes the Un procédé de production de sulfate de potassium
reaction of sodium sulfate or mirabilite, potassium comprend la réaction de mirabilite ou le sulfate de
chloride and system mother liquor in the weight ratio of |sodium, chlorure de potassium et systéme de liqueur
(1.7-2.15) to (0.08-0.20) to (8.19-10.76) and solid-liquid |meére dans le rapport pondéral de (1.7-2.15) a (0.08-0.20)
separation to obtain glaserite and salt making mother a (8.19-10.76) et de séparation solide-liquide pour

liquor, the reaction of glaserite, potassium chloride and ||obtenir glasérite et sel de fabrication de liqueur mere, la
water in the weight ratio of (1.1-1.2) to (0.65-0.95) to réaction de glasérite, du chlorure de potassium et de I'eau
(1.6-1.9) on potassium sulfate and potassium other dans le rapport pondéral de (1.1-1.2) a (0.65-0.95) a
liquor. The present invention has the advantages of short ||(1.6-1.9) sur du sulfate de potassium et d'autres liqueur.
technological process, short reaction period, low power |La présente invention présente les avantages suivants:
consumption, high product yield and quality, and no court processus technologique, de réaction courte

"three waste" discharge. periode, une faible consommation d'énergie, a rendement

Alaxra At Aa Anelitd A Arasis Menda! Aldsrmanintinn Ao
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Future plans for MT in Pluto DI'UTD

=  MT engines for more languages:
= Focus on the demand: German, Russian, Asian languages

= Improve integration with the Translation Memory component
= More efficient language and translation models

= Development of user interfaces based on feedback
= From our partner WON and other users we have engaged with
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Thank you I-UTD

Patant Language
Translations Onlne

LUTQ Poster

« 10 AM tomorrow
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