Beyond text searching in patents:
Review of PatMedia and its potential for improving
retrieval for mechanical and device searchers.

Jane List, Technical Product Manager, Dialog.
IRF Symposium, Vienna, June 4th
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Overview n Dialog”
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An example of figure and table extraction from industry
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image search , filtering , figure extraction & categorisation

some test searches, results and recommendations
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invention representation for the future
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DIALOG & PROQUEST

founds UMI"in

*r evolves into
ProQuest. Early English Books
are filmed before WWII threatens
the British Library.

first full-image periodical
atabase on CD-ROM is
produced

VER 70 YEARS OF INDUSTRY LEADERSHIP

1940s

In 1986, Dialog OneSearch is
launched and receives IIA
Product of the Year"award in
1987.The first Dialog OnDisc
product is launched

|

1950s
.

Y

%

UMI becomes the Association of
Research Libraries publisher of
record for U.S.dissertations in 1951.

Knight-Ridder VuText newspaper
collection is integrated into Dialog.

Dialog & DataStar Web interfaces
are introduced in 1996,

1960s
=

UMI is acquired by Xerox in 1961.
Roger Summit founds Dialog as
Lockheed NASA project in 1968.

In 1997, CSA Web Resources
Database of scholarly content is
introduced. UMI becomes offsite
repository of Digital Dissertations
for the Library of Congress in 1998,

Authoritative answers enriched by ProQuest.

1970s

After commercial launch in 1972,
Dialog receives “Product of the
Year"award from the Information
Industry Association (I1A)

SR Lol el

I 2001, ProQuest Historical Newspapers

program is introduced, and CSA
acquires Bowker from Reed Elsevier.
In 2002, RefWorks was founded. In
2003, ProQuest launches Electronic
Dissertation program.

1980s

o No—

A service of RagioSuisse

DataStar is launched in 1981

In 2004, ProQues
Seria

acquires
olutions, adds Scholar
Universe, and launches Smart
Search. In 2006, ProQuest
introduces COS Research Support
Services and One Click" Searching.

CSA is the first pul
offer scientific da
fromt
Medicin

blisher to
2 on CD-ROM
Library of

tionz
Medline.

In 2008, ProQ

st acquires
RefWorks and Dialog




Image Search Project: PatMedia v Dialog’\

INFORMATICS & TELEMATICS INSTITUTE

e for e fechnology - hellos

http://mklab-
services.iti.gr/PatMedia

130,000 images
6,200 optical recording EP patents

@ )' European Patent Office (i) Publication number: 0o 137 237

Office suropéen des brevets Al

@ EUROPEAN PATENT APPLICATION

@ Appli ber: 841 7 & mmcs: G 11 B 7/12

(3 Dets of fiting: 17.08.84

(30 Priority: 17.08.83 JP 149962/83 () Applicant: KABUSHIKI KAISHA SANKYO SEIKI
SEISAKUSHO
5328, Shimosuwa-machi

@ Date of publication of application: Suwa-gun Nagano-ken{JP)

17.04.85 Bulletin 85/16

(@2 inventor: Kasuga, lkuo
(22 Designated Contracting States: Nn 1060-13, Inatomi
DE FR GB IT NL hi Ina-gun JP)

G R ive: Pi &lte Henkal, F Feiler.
Hinzel & Melnig
Mahistrasse 37
D-8000 Minchen 80{DE}

@ Pickup for optical information recording/reproducing nppnrams.
A pickup for an optical N

e o armcmms. oo o ¢ o e FIG. 4

(30), and a con d-n:mn fens system {60} provided llnnq an

optical axis and a | (80) d in -

opposition to the beam splitter (30). The pickup further 11f0 60

includes, a combination of a frame (100) and a holder (80)

Towards content-based patent image
retrieval: A framework perspective.
Vrochidis S, Papadopoulos S, et al. World
Patent Information, 2009.

EP 0 137 237 A1

mounting the holder (90) so that the holder (80) is displace-
sble reistive to the frame (100} in the direction {1120} of the

optical axis. Y]

mounted on the frame {100). The beam splitter (30) is located 0 — 30 20 40 SO
1 the light-emitting element {10) and the condensing

lens systerm (80). A first fixing structure Is provided for 4

holding and adjusting the position of the light detecting %

slemant (B0} in a plane perpendicular to the optical axis, Z

while a second fixing structure is provided for displaceably ‘ —70

90“4_‘:(5’121

Croydon Printing Company Ltd
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Searchable elements in a patent

specification

1973

1994

2000

2013?

Front Page
--Bibliographic information Fig.®
--Abstract

Full Specification
--Background to the Invention
--Summary of the Invention

--Brief Description of the Drawings
--Detailed Description of the Invention
--Claims

‘Representative’ (clipped) image

Figures
| Authoritative answers enriched by ProQuest



Why do we need to analyse all the

drawings? /—Dlalog\

» drawing pages may be half content of patent specification , typically
5-10 Figures

* same front page image may be used for many patents
eprior art may even be used for ‘representative’ images

edesign patents, some utility models need graphical representation

Mechanical patent Searching a moving
target, Demarco, D, PIUG 2010
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Acquire
Fulltext
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Extraction 4000

N (103 kg yr-1)

3000

2000

s
o0

of zm:mp].u(lnun were (hun;es o ﬂ.\z Communicy composi-
tiom of macroslga] species, end over time, fAlamenious slgas
typical of eumrophic conditions have become more prevalent.

Harmful alzal blooms in the water column have become
nmch more commen, perticulerly in the 1980z (Rosenberg
& 4L 1990) During the garly stages of suroplicace i
Laholm Bay, inpurs of both P and N 1o the estuery wers
ncreacing. Hlorwaver roma e It 1960 frough fe 19805,
P inputs decressed by a factor of almost fwo as & resuli of
sringent management M inputs, which were not managed,
contmued to rise and almost doubled over time (Rosenberg
et al. 1990). During this same pariod, plankton blooms con-
timed, clearly indicating that N and not P conrolled the
Leliolm Bey europiicaton.

Nitrogen as the limiting murien

regulator of entrophicetion M most fempersie o
tems (NRC 2000).
Another esmarine “Held”

erctions i the watershed

Ui the hani:
limitation between lakes and estuanes

g addition ® the whols-system-scale evic
mpWgnce of I thet emerged during me 196
(2000) Wyport summarized the zrow:

) the s g,
ind estuanes with regerd to N versus P comrol.
aff primary production by phyweplankion is ¥ or B
15 broadly framed in terms of the relative availsbil-
g#® of 17 nd P in the water compared 1o the sioichiomeric
need for aversge call growth (the so-called Radfisld ratio of
16: 1). Nutrient availsbility in mrm is determined by the ratio
of extemal I P in inpurs to the ecosystem, preferantial stor-
age, recycling, or loss of N or P in the ecosystem, and the
smount of bielogical I foxstion (Howarih 1988; Vitousek
end Howsrih 1991). One criticel diffarence between lakes
end ssruaries Tezerds the mnponance of N fation In me-
sotrophic and eurrophic lskes, shorges of N relatve to B
tend o be made up throuzh plankronic N fixation by cye-
nobacteria, and this i one of the mechanisms that lead © P
regulation of ¢ production nd surrophication (Schin-
dler 1977; Flet et 5. 1950). This N frsation response zen-
erally does not occur in estaries with salimities >10 1 12,
even when they are swongly N limited (McCarthry 1980; Ho-
ot ol 195k, Peer 1990), Conls cn plaknsc 11
Sxation in esm differences

nd
oo - e primary control on entrophica-
tion i spacific temperste zone esmisries (Nermazansen By,
however, the
finding in each of these three systems 5 consistent with con-
clusions drawn from shor-temm bioassay sudies nd frong
inference of the relative I and P availzbility based on [sh
of dissalved inorganic N:P in these ecosystems (Grangli 3
sl 1990; Oviatt et al 1095, Elmeren ond Lersson 1997)
These ecosystem-scale studies therefors add credence to the
application of bicsssay dara and morgamic muient data m
assessing whether N or P is more linuting in estusries (NRC
2000). The lerge preponderance of biosssay dsta in estusries
and coastal marine syswems indicares ¥ limitation (Howarh
198%), as does the generslly low inorganic NP xatio found
in many estuaries at the tme of peak primary production.
Thus, then together, results from the whole-system-—scals
studies end bicassay dsta and N:P ratio dats from mamy
sites led 1o the conclusion that N availsbility is the primary

with freshowsters sre discussed in detel] in e DA section.
A second mejor difference between freshuater and constsl
. Lakes raceive

e deninificarion on the
continental shelves (Nixon et al. 1005, 1006) Thws, given
similer mummient inpurs from land, estusries are more likely
t© have tial zumient loads with a lower M:D ratio than
Izkes, more strangly favoring N limitstion (NRC 2000). In
eddifion, many urban cemers are neer tie coest and dms
often have & Zrester infiuence on murient loads to asmuaries
end coasta] systems then to lakes. The M- ratio in murisn
Ioads from urben areas tends to be quite low, further Ssvoring

B
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7
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Fig. 3

Extraction

1970 1980 1990

Year

Figure or Table caption

Time trend of nutrient enrichment into Laholm Bay in
southwestern Sweden from 1950 until 1988. Phosphorus loads de-
creased after 1970 in response to management for eutrophication,
while nitrogen loads, which were unregulated, continued to in-
crease. Early evidence of eutrophication in the Bay appeared in the

Sentence referring to the figure or table

A fourth whole-ecosystem study explored long-term
changes in Laholm Bay, an estuary on the southwestern
coast ot Sweden (Fig. 3). Early signs of eutrophication ap-
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Example of Extraction of Key Terms fro

Figures and/or Tables (scanning OCR)

8000 800
7000| O hitrogen ® 700
s & phosphorus
T 6000 600 —
’ filamentous - . i
5000 green algae 500 ;3
2, I .
= 4000 early indications exceptional 400 S
Z of eutrophication plankton blooms = °
3000 . 300 P .
2000 . 200 ’ °
1000 g 100 .
0 0 °
1950 1960 1970 1980 1990
[}
Year
* Basin * Inter. Wet.
* Choptank * Pop. Den. (no. km-2)
* Patuxent * Sewage (L d-1)

* Land area (km2)
* % Land Cover

~ Dialog

raw terms from the figure:

N kg yr-1

nitrogen

Phosphorus

Early indications of eutrophication
Filamentous green algae
Exceptional plankton blooms

P kg yr-1

Year

raw terms from the table:

* Estuary area
e Land/water

e Agri.
* Urban
0 -
® Land area @° land cover Pop. den. @ Sewage Estuary area ®
Basin (km?) Forest o Agri. Utban @ Inter wet. (No.km™2) (10°LdY) @ (km?) Land/water
Choptank 1,756 309 61.5 54 2.2 59 22.7 301 5.83
atuxent 2,260 63.5 20.3 15.7 04 262 235 137 16.5




Overview of PatMedia Dialog p;i

» Search Images:

* upload an example to find S|m|Iar drawings
AT /é e e e

3
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Refine results i — 11

* Filter on Keywords by A
* from the description in specification
* Filter on 10 Categories
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Three test image searches to ] Dialog
find similar figures e

» upload a figure known to be in the database
=result 36 images
=4 close visually, no exact match

FiG. 2

» upload a simple shape
*Results no similar

» upload a time chart
=result 3 images
=All visually similar no exact match ™~ | T

T p— |

. =1
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Sample result screen

Informatics & Telematics
Institute
-
PatMedia

Insert New Image

Upload a new image and search...

EPDE669613A1 FIG. 10 EP15246SSA2 FIG. 13C EP1152404A2 FIG. 18 EPOS987S77A2 FIG. 20 EP1524655A2 FIG. 13D
Unknown Diagram Unknown Unknown Diagram

Figure Text Search

S D

Insert a keyword (e.q. laser) to
search the figure descriptions...

FIG, Uploaded Image

Patents Search

| [ search ]

Giwve the publication number of the
patentto retrieve patentimages...

Text Filtering
W Filter
Insert a kewyord to filter the
results, e.q.: disc, laser...

Category Filtering

Figure EP1453116A2 FIG. EPDS6350242 FIG. 28 EPO721127A1 FIG. EP1562187A2 FIG. 8 EP15690244A1 FIG. EPD600426A2 FIG, 12

Diagram Unknown Unknown Unknown Unknown Unknown Diagram

W vyaveform

M ciockpisgram

i
rap

ircuit

M TechnicalDrawing

TimeChart

M Unknown

EPDOE20446A1 FIG. EPD6696132A1 FIG. 11A EP1387355SA2 FIG. 10 EP13632278A2 FIG. S EPO619S02A2 FIG. 10 EPO263502A2 FIS, 11
Unknown Unknown Unknown Graph Unknown Unknown

Select figure categories to filter
the results, e.q. Flowchart..

EPD276896A2 FIG. 1 EP1421975A2 FIG. 7B EP1411S5S0SA2 FIG. EPO863502A2 FIG. 18
Unknown Unknown Unknown Unknown

4 EP0414450A2 FIG. 11
Circuit




PatMedia Review - figure

extraction and categorisation

Figure, Diagram, WaveForm, Block Diagram, FlowChart,
Graph, Circuit, Technical Drawing, TimeChart,
Unknown

»|mprove categorisation of figures
» too many Unknown,
» Figure vs. Diagram?
»Use text from both ‘Description of Drawings’ section

and Specification T

» Improve figure separation programme "\
»EP224935 has 5 Figures S A
»PatMedia shows 11. Figure 5 waveform progression; but

two waveforms missing. e

L _uveliemant dénocs
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PatMedia Review - image search

* Enable categorisation of figures by subject pre or post search
» Optical (lens), electrical drawings

> prior art?
» Consider orientation, scale, dimensions
» Improve exact match
3 ST FlG. 77
LJ -—E ﬁu 0 :l- e 0 -'T_-:E-i_-::—!-':'-.':l-.'.. ~ PRIIUR ART
' —fis e g 2 1
L= - :}:':::r. "
= jﬁE:HE

I
pin i_J_
i S E.

ol e
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Back to the future

patent models — required in US

from 1790 to 1870
Blender.org

CAD
solidworks

History on a small scale, Toylike models, required for patents a century ago, reveal a vanished past

By Corydon Ireland, Harvard News Office, Thursday, July 2, 2009
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Thank you

Jane.list@dialog.com

Stefanos@iti.gr
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