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Motivation

Cross-Lingual IR

* Patent search is [generally] independent of
language
— Often, it must be multi-lingual

— Machine translation
* Adapted to the patent genre
* Needs training
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TU 1
Background - Patent

 WIPO definition:

— A patentis an exclusive right granted for an invention,
which is a product or a process that provides, in general, a
new way of doing something, or offers a new technical
solution to a problem. In order to be patentable, the
invention must fulfill certain conditions:

* It must be of practical use;

* |t must show an element of novelty: some new characteristic
which is not known in the body of existing knowledge in its
technical field. This body of existing knowledge is called “prior
art".

* |t must show an inventive step which could not be deduced by a
person with average knowledge of the technical field.

* Its subject matter must be accepted as "patentable” under law.
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Background — Patent search
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Background — Patent documents

O A
a9 United States

a2 Patent Application Publication o) Pub. No.: US 2003/0076301 Al

Tsuk et al. 3 Pub. Date: Apr. 24, 2003
(54) METHOD AND APPARATUS FOR Publication Classification
ACCELERATED SCROLLING
(51) Int €17 GOYG S/08
(75) Inventors: Robert W, Tsuk, Cupertino, CA (US); (52) US. L M5189
Jeffrey L. Robbin, Los Altos, CA (US)
Correspondence Address 57 ABSTRACT
BEYER WEAVER & THOMAS LLP en )

11O, BOX 778
BERKELEY, CA 94704-0778 (US)

(73)  Assignee: Apple Computer, Ine,

(21) Appl. No 10/256,716

(22)  Filed Sep. 26, 2002
Reluted U.S. Application Data

(60)  Provisional applicati

on No, 60/346,217, filed on Oct
1P 092

rOVisi
iled on Jun. 10, 2002 «
60/359,551, filed on Feb, 25

C/S?AT?T> [’ 100

Description:

Scientific/technical text

Claims:

1. A method for scrolling through portions of a data
set, said method comprising: receiving a number of
units associated with a rotational user input;
determining an acceleration factor pertaining to the
rotational user input; modifying the number of units
by the acceleration factor; determining a next portion
of the data set based on the modified number of
units; and presenting the next portion of the data set.
2. A method as recited in claim 1, wherein the data

RECEIVE A NUMBER OF UNITS | - . . ] )
Sk set pertains to a list of items, and the portions of the
I data set include one or more of the items.
\ l)ETERMINEACCEHRATIONH\CTOR‘} 104 . . . .
— T | 3. A method as recited in claim 1, wherein the data
| goomomesamarcrery ue set pertains to a media file, and the portions of the
— — data set pertain to one or more sections of the media
DETERMINE NEXT PORTION OF A
DATA SET BASED ON THE MODIFIED 108 f |
~ NUMBER OF UNITS lHe.
{- T e 4 A methoql as. recited in claim 3, wherein the media
file is an audio file.
G 5. A method as recited in claim 1, wherein the
9/4/12 Mihai Lugu, Texrgkawoorpsﬂlou%{zmput is provided via a rotational input

device. []p
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Background — Patent families

* Inventor desires protection in several

jurisdictions (countries)

— Submits patent application in several countries

— Provides translations

. 5 : EUROPEAN PATENT SPECIFICAT)
. ) AREHRRLFREE | Bamw () L LR (0] wnad
g I PoRp— U - i v
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Background — Patent families

* Inventor desires protection in several
jurisdictions (countries)

— Submits patent application in several countries
— Provides translations

R LI T LA
ES EP143¢ o N 1 va o *m _______ 9 DE 202 21 878 U1 2008.11.13
EUROPEAN PATENT SPECINCATION T ? R pEaes wime e e
ooer 3031 ‘ 7 -t o Gebrauchsmusterschrift

-------

4] amae

They containessentially the sameé text, in different languages
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Listing 2: Spanish description

<description mxw-id="PDES139212" ref-ucid="
WO 19940015692-A1" lang="ES" load-source
="patent - office ">

Listing 1: English description

<description id="PDES17286951" lang="EN"
load - source="patent - office ">

<heading>
<! .. FPO <DP n="3"/>-.>
=<b>=Field of the invention=/b> .
{ p— ] Il} {
'fi.-"'heading} p num="p0001 DESCRIPCI ON ,-"p:‘:-

<p num="p0002">ROTORES INDUCIDCS DE
RALENTIZADORES ELECTROMAGNETICOS</ P>
<p nmum="p0003">FABRICADOS CON FUNDICIONES

<p=The present invention relates to
rotors for electromagnetic speed

reducers, based on eddy currents { NODULARES FE.PLRITIGPLS{KI}}
Foucault currents), such as those

. <p nurm="pl004">Campo de la técnica</p>
used in self -propelled vehicles , P P P , ,,IP
. <p num="p0005">La presente invencidén se
power test benches for intermnal , )
, . refiere a rotores de ralentizadores
combustion engines and other ..
. , , , L electromagnéticos basados en
applications , built with ferritic .
, corrientes de Foucault, de los que se
nodular cast iron.</p> ) )
emplean en vehiculos autoproif

<heading>
<b>Prior art</b> pulsadﬂ:sl bancos de ensayo de”
. potencia de motores de explosidon y
</heading>

otras aplicaciones , fabricados
mediante el emplec de fundiciones
nodulares ferriticas .</p>
<p num="p0006">Estado de la técnica</p>
<p num="p0007">Unc de los principales
problemas de los rotores de
ralentizadores electromagnéticos

<p=0One of the main problems concerning
electromagnetic speed reducer rotors
consists in their being subjected to
strong heating because they have to
convert the vehicle kinetic energy
into heat under the effect of eddy

</de8Miption>

currents. This means that the design
of such rotors requires that their
metallic mass be quite heavy, as a
result of which the operation thereof
leads teo a high consumption of
mechanical energy, with a negative
effect on vehicle fuel consumption.</

p=

Mihai Lupu, Text
<
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consiste en gque se encuentran
sometidos a fuertes calentamientos
debido a que deben convertir la energ
ia cinética del vehiculo en calor por
efecto de las corrientes de Foucault

Ello provoca que el disefio de
dichos rotores exija que su masa meta
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Data

e “Alexandria” patent collection

— Fairview Research (IFI Claims)

— ~72million patent documents
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Data

# claims (Thousands) (log scale)
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 More data available each year

— 250k common applications between the five
major patent offices (US, European, Japanese,
Chinese, Korean)
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e Motivation —in numbers

9/4/12

Data

Abstracts Claims

EN FR | DE || EN | FR | DE
FR | 3584 - 436 || 886 - 886
DE | 994 | 436 - 886 | 886 -
ES 165 14 0 0 0 0
JA 121 121 0 0 0 0
RU 35 | 0 0 0 0
IT 10 0 0 0 0 0

Table 1

PARALLEL SECTIONS WITHIN THE CORPUS (THOUSANDS)
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Method

e |dea

— Based on family identifiers, select sections that
belong to the same family but have different
language tags

* |n practice:

— Phase 1 —create a temporary candidate match
table

— Phase 2 — match at paragraph level and clean up

9/4/12 Mihai Lupu, Text IR Workshop 2012 13



ON

M

Alexandria ~— i Langl | Lang2

@.‘-‘:

lang2

@ Extract all sections with language tag lang1 and
populate a table with family IDs

@ Repeat for lang2
@ Join on family identifier

Note: due to the data architecture, © and @ already involve a join
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Method — Phase 1

e Results — Unusable in
practice

number of characters

(=

— Sections are too large .
EN Abstracts e

— 00005
— 00000}
- 0000S|
- 00000¢
- 0000Se

00000E

— Descriptions/claims may
change from patent office to
patent office

EN Descriptions—/ e s -5+
EN Claims =
ES Abstracts -

* Needs

ES Descriptions- |

— Split at paragraph level
— Match & Clean
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9 - @ ~ | Match
Langl. | Lang? (=] >< _”\%\—. ssssss
| Microsoft | | T oo
‘ Translate P
B 4

@ Match paragraphs from paired sections iff their size
difference < 20%

@ Eliminate duplicate paragraphs
@ Translate from lang1 to lang2 using a generic MT
@ Index and match lang2-translated to lang2 paragraphs
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Test Case & Evaluation

* English —Spanish
— Numbers of sections, and pairs after Phase 1 (in

thousands)
| Abstracts | Description | Claims__
English 31788 10107 10417
Spanish 783 11 12
Pairs 2423 10 10

 Observations
— # English sections smaller than in the original data
* Eliminated the result of previous MT

— # pairs > # Spanish abstracts

* Existence, within same family, of multiple English abstracts
9/4/12 Mihai Lupu, Text IR Workshop 2012 17



Test Case & Evaluation

* Selected 30 claim and 15 description pairs

— ~1 million characters (limited to 2 million by the
translation engine)

— Abstracts not interesting because they are 1
paragraph only

— Resulting paragraphs : 13,813

I T

English Translated a—
Spanish 811 325 1136 -> |ndexed

Pairs 8919 4496 13813
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Test Case & Evaluation

* For each translated paragraph

— MorelikeThis to retrieve the most similar Spanish
paragraphs
— No filtering on documents

* Inneficient, but necessary
* A patent at one patent office may be split in two at another

— Candidate filter:
* Drop paragraphs which were the result of translation

* Return a match only if within the top 10 most similar
e Result: 242 pairs (143 from descriptions, 99 from
claims)



TU 1
Test Case & Evaluation

Manual evaluation (GRS
— ~20seconds/pair -
— Patent domain
specific |
 Stricter on claims | I mm— we———

http://ifs.tuwien.ac.at/~lupu/MultilingualPatentSections.zip

—m

Matching
Not Matching 28 30 58
Total 143 99 242
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Error analysis

* 3 types:
— Small paragraphs
— Similar, yet with important differences

— Erroneous paragraph segmentation in original
data

9/4/12 Mihai Lupu, Text IR Workshop 2012 21
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Errors analysis — small paragraphs

Row English Spanish

1 Identification of T Cell Epitopes (vi) DATOS DE SOLICITUD DE PRIORIDAD:

2 1.2 Prediction of T Cell Epitopes (vi) DATOS DE SOLICITUD DE PRIORIDAD:

3 The model that is assumed for (t), or source model. El modelo comprende los siguientes componentes:

4 Transgenic plants according to claim 45, wherein the 53. Plantas transgénicas de la reivindicacién 52, donde
plant is of the Carica genus. la planta es de la especie_Carica papaya.

5 Transgenic plants according to claim 38, wherein the 53. Plantas transgénicas de la reivindicacién 52, donde

plant is a dicotyledonous plant.

la planta es de la especie Carica papaya.

* Not enough data for similarity function
* 1 noun phrased changed
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Errors analysis — similar, yet not

Row

English

Spanish

28. The process of , wherein the size of the largest
particle of carbon black in the rubber is less than about
3 microns, and wherein the rubber has a ratio of tan at
0f C. to tan at BOf C. that exceeds about 2.0.

26. El hule cargado con negro de humo segin la reivin-
dicacién 25, en donde el hule cargado con negro de humeo
tiene una proporcién tan a 0fC/tan a 80FC que excede
aproximadamente 1.5.

The recombinant DN A molecule according to claim 19,
wherein the gene that codes for the enzyme that synthe-
sizes organic acids’ is a gene that codes for the enzyme

citrate synthase,

26. La molécula de ADN recombinante de la reivindi-
cacion 19, donde el gen que codifica para la enzima que
sintetiza Acidos orglnicos es un gen que codifica para la

enzima Malato Deshirogenasa.

A procedure for the production of a medified acrylic
sheet with high impact resistance, in accordance with
claim 24, characterized furthermore because the de-
molding agent is added in quantities of 0.003% to
0.021% in weight with respect to the prepolymer, ap-
proximately.

21.- Un procedimientoc para la obtencién de una 1
mina acrilica modificada de alta resistencia al impacto,
de conformidad con al reivindicacién 21, caracterizado
ademds porque el prepolimero frio tiene un peso molec-
ular en numero aproximado de

3. The method according to , wherein said transmis-
sion of information occurs by use of a transmitter gen-
erating said binary sequences for spread spectrum ap-
plications by multiplying said Golay complementary se-
quences modulated by said amplitude values A, repre-
senting digital input, thereby multiplying a quantity of
information bits per symbol interval by m=logh

5 -Un aEa:ato. segin reivindicacién 2, donde el gener-
ador de secuencias binarias para aplicaciones de espectro
ensanchado esta caracterizado por la posibilidad de mul-
tiplicar secuencias complementarias Golay moduladoras
por A valores de amplitud que representan la informa-
cidén digital de entrada de modo que permite multiplicar
por zn=logh, la cantidad de bits de informacién por
intervalo de simbolo.

9/4/12

Method for spread spectrum digital communication by
Golay complementary sequence modulation according
to claim 1, which allows the transmission of inferma-
tion through a communication channel, comprising the
generation of binary Golay sequences with low cross-
correlation, which encodes the entry data, which in turn

2.- Fl aparato, segin la reivindicacién 1, que permite
transmitir informacién a través de un canal de cormu-
nicaciones, que comprende la generacién de secuencias
binarias Golay de baja correlacién cruzada, que codifi-
can los datos de entrada, modulades a su vez en ampli-
tud mediante A amplitudes, ¥ que mediante modulacién

are amplitude modulated by meand/oharmplitudext IR WorNsBSE 2@ansmite dicha informacién al medio de trans-

misidn.
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Row
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Errors analysis — erroneous data

English

Spanish

A device for producing bypasses under pressure in fluid
piping systems according to , characterized in that it
comprises at the upper portion of the radial conduit ()
a neck () or coupling with an inner threaded area () for
coupling of the cutter () and an outer threaded area ()
for coupling of a cover () or a perforation tool.

REDES DE CONDUCCIOON DE FLUIDOS, de con-
formidad con la reivindicacién 1 , caracterizade porque
comprende en la parte superior de la conduccién radial
(1) un cuello (8) o acoplamiento con una zona roscada
interior (10) de acoplamiento de la fresa (3) y una zona
(9) roscada exterior de acoplamiento de una tapa (2) o
un util de perforacién.4.- DISPOSITIVO PARA EFEC-
TUAR DERIVACIONES BAJO PRESION EN

A device for producing bypasses under pressure in
fluid piping systems according to , characterized in that
in an embodiment alternative, it comprises a retention
clip, catch or the like housed in the transverse hole of
the male connector () of the cutter (), under the cover

().

21.- DISPOSITIVO PARA EFECTUAR DERIVA-
CIONES BAJO PRESION EN REDES DE CONDUC-
CION DE FLUIDOS, de conformidad con la reivin-
dicacién 19, caracterizado porque el pasador (62) de
relacion del macho (61) y la embocadura (64) del eje
(22) comprende una rosca o medio de bloqueo.22.-
DISPOSITIVO PARA EFECTUAR DERIVACIONES
BAJO PRESION EN

The most significant representatives in this family of
TPEC are characterized by assuming that = I, where is
a variance common to the sensors of the same type. The
different linear solutions are characterized by the pos-
tulated as indicated below.Minimum Norm TPEC (MN)
for which This solution requires that the configuration of
generators has minimum energy () compatible with the
likelihood. This method produces spatially widespread

9 /ﬁﬁtzimatas that do not localize discrete mqﬁﬁpﬁﬂﬂ%}"%}‘wor

Variants of this methodology were presented in the .

TCEP Minima Norma (MN) en que = j1. Esta solucién
exige que la configuracién de generadores tenga minima
energia (Wang J.Z., Williamson S.J. and Kaufman L.
Magnetic source images determined by lead-field anal-
ysis: the unique minimum-norm least squares estima-
tion. IEEE Trans. Biomed. Eng., 39, 7, 665-667, 1992)
compatible con la verosimilitud. Este método hace es-
timaciones dispersas que no localizan correctamente las
fuentes discretas. Variantes de esta metodologia fueron
prégentadas en la patente US 5,228,443. 24




Conclusions

Cross-language retrieval important for patent
search

— Needs MT — needs more data

A simple method to create large amounts of
comparable data at paragraph level

— An evaluation tool for quick result validation
Errors more evident in claims data

The result = input to a sentence alighnment
algorithm for MT training
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