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“A	patent	(/ˈpætənt/	or	/ˈpeɪtənt/)	is	a	set	of	exclusive	rights	granted	by	a	sovereign	state	to	an	
inventor	or	assignee	for	a	limited	period	of	@me	in	exchange	for	detailed	public	disclosure	of	an	
inven@on….”		
[source:	wikipedia.org]	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

Exclusive	rights	

Detailed	disclosure	

ImplemenCng	

licensing	
3rd	Party	

Register	
&	Publish	

			
	
Economic	
value	
	

	

Novelty	?	
Applicability?	

Patent	–	in	the	full	sense	of	the	word!	

Valuable	
informa@on	
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Ø  PorWolio	analysis	
Ø  Patent	landscaping	
Ø  etc.	

Any	Infringement	of	valid	
patents	of	others	?	

Before	R&D	investments	 State	of	
the	Art	

Any	prior	art	related	
to	the	invenCon’s	core		

concept	?	

Prove	of	missing	
patentability	of	

compeCtors‘	patents	
OpposiCon	

Novelty	
Freedom	
to	operate	

Others	…	

Find	all	
needles	in	the	
haystack!	

Ø  Include	non-patent	literature	
Ø  Recall	based	

4	

Patent	search	and	analysis	–	use	cases	
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Patent	informaCon	
-	Commercial/free	databases	

Non-Patent	literature	

InformaCon		
professionals	

R&D			
specialists	

Text	and	
Data	Mining	

(TDM)	

Ø  BeEer	results	in	less	3me	
Ø  Accelerate	innova3on	

Patent	and	scien3fic	informa3on	
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A	typical	chemistry	patent	

More	than	100	Million	documents	
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Ø  Meta-data:	dates,	
names,	classifica@on,…	

Ø  Title	

Ø  Abstract	

Ø  Detailed	descrip@on	

Ø  Claims:	legal	scope	of	
the	protec@on	

			
250	pages	

	

			
MulClingual	
Patent	Families	
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camera	

op@cal	device	

automa@c	
focusing	
apparatus	

profiled	wheel	
with	teeth	

Long	and	complex	Noun	
phrases	

New	terminologies	

Challenges	
Synonyms	and	
paraphrasing	

Drawings,	compounds,	
formulae,	…	

gear	

a	toothed	
wheel	

Challenges	of	patent	text	and	data	mining	
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System	architecture	for	a	powerful	TDM	
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Knowledge	Base	EnCty	Patent	

InchiKey:	

Ø  Patent	chemical	search	is	essenCal	for	chemical	
and	pharmaceuCcal	domains		

2-(2,6-Dichlorophenylamino)phenylace@c	acid	

Ø  Trade	names,	chemical	names	and	structures	

AnnotaCon,	linking	and	indexing	AnnotaCon,	linking	and	indexing	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

Annota3on	and	linking	
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Segment	the	descripCon	part	into	predefined	secCons	

Abstract	
	

Claims	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	

Technical	
field	 	

	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

Background	
art	

Summary	

Embodiments	

Examples	
Applicability	

References	

Appendex	

“The	inven@on	belongs	to	the	field	of	communica@on	
network,	in	par@cular	relates	to	a	domain	name	of	the	
biometrics-based	authen@ca@on	system	and	method.	”	
	

“The	inven@on	belongs	to	the	field	of	communica@on	
network,	in	par@cular	relates	to	a	domain	name	of	the	
biometrics-based	authen@ca@on	system	and	method.	”	
	

“The	inven@on	belongs	to	the	field	of	communica@on	
network,	in	par@cular	relates	to	a	domain	name	of	the	
biometrics-based	authen@ca@on	system	and	method.	”	
	

“The	inven@on	belongs	to	the	field	of	communica@on	
network,	in	par@cular	relates	to	a	domain	name	of	the	
biometrics-based	authen@ca@on	system	and	method.	”	
	

“The	inven@on	belongs	to	the	field	of	communica@on	
network,	in	par@cular	relates	to	a	domain	name	of	the	
biometrics-based	authen@ca@on	system	and	method.	”	
	

Ø  Targeted	
search	

Ø  Input	to	other	
tasks	

Large-scale	technical	trends	
analysis		

Structuring	and	analysis	
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2.16	x104	s	
1	x10-3	m3	

1	x10-8	m,	3	x10-8	m	

“The	resul@ng	CeO2	par@cle	size	measured	by	x-ray	
diffrac@on	were	in	the	range	of	10	to	30	nm.		
Fig.	1	shows	typical	nano	par@cles	in	a	sample	milled	for	
6	hours.	In	a	second	experiment	a	1	litre	a]ri@on…”	

Analysis	of	numerical	properCes	Claims	Hierarchy	ExploraCon	

“1.	A	composi@on	comprising	[...]	alkenyl	succinic	anhydride	
subs@tuted	starch,	[...]	
3.	The	composi@on	of	claim	1	wherein	the	alkenyl	succinic	
anhydride	…	
4.	The	composi@on	of	claim	3	wherein	...”	

Dependent	claims	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	 			

NormalizaCon,	disambiguaCon,	indexing	
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Structuring	and	enrichment		
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Ø  Performance	

§  1s	processing	Cme	per	document	à	~	2	months	for	a	database	

Ø  Special	requirements	

§  High	recall	is	required	

§  IteraCve	evaluaCons	and	adaptaCons	

Ø  Challenges	

§  NLP	tools	trained	on	different	corpora	à	rule-based	modificaCons	

§  Lack	of	in-domain	training	data	or	golden	corpora	

§  Typographical	errors	from	OCR	and	machine	translaCon		

Need	for	speed		
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Chemical	Annotator	

	Desc.	Segmenta3on		

Analy3cs	Service	

Keywords	Extrac3on	

Claim	Structuring	

Numerical	Analyzer	

…	

Scalable	KE	

Scalable	CS	

Scalable	NA	

Scalable	CA	

Scalable	DS	

Scalable	AS	

Scale!	
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It’s	all	about	scaling	
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Generic	Scalable	
Service	

Scalable	KE	

Scalable	CS	

Scalable	NA	

Scalable	CA	

Scalable	DS	

Scalable	AS	

Chemical	Annotator	

	Desc.	Segmenta3on		

Analy3cs	Service	

Keywords	Extrac3on	

Claim	Structuring	

Numerical	Analyzer	

…	
14	

Overhead	

Dependencies	

Timeout	

Memory	overflow	

UClizaCon	

Data	locality	

Generic	scalable	framework	
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Aggregate	Aggregate	

Setup	

Execute	

Cleanup	

Generic	
Scalable	
Service	

Service.jar	

Setup,	Execute,	Aggregate,	Cleanup	
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IniCalizaCon	code		

Post	processing,	filtering,	ranking,	
sorCng,	etc.	

Intra-document	analysis	

ParallelizaCon	at	document	level		
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System	architecture	for	a	powerful	TDM	
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					Analysis	and	recogniCon	of	technology	trends			

Topic	Extrac3on	

	
	

	
Query:	texCles,	papers,...	

Interac3ve	workflows	
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Interoperability	of	NLP	and	machine	learning	steps	in	interacCve	workflows		

Ø  Data	level:	standardized	formats	

Ø  ExecuCon	engine:	abstracCons	and	opCmizaCons	–	Ontology	for	TDM	
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DATA	

Execu3on	engine	
NLP,	ML,	DL	

Whats‘s	next		-	next	generic	Genera3on	
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§  Patents	form	a	unique	and	valuable	knowledge	source	(also	beyond	IP	domain)	

§  Need	for	the	most	advanced	techniques	to	generate	synergies	and	added	values	

§  Patent	analyCcs	domain	is	catching	up	with	adapCng	Machine	learning	and	
semanCc	technologies	

§  Scalable	infrastructure	and	generic	frameworks	advance	semanCc	technologies		
and	boost	the	performance	of	TDM	applicaCons	

§  Considering	and	linking	with	domain-specific	KBs	to	maximize	the	potenCals	of	
patent	data	mining		

§  Integrity,	compaCbility	and	interoperability	of	NLP	and	Deep	learning	for	berer	
comparability	and	reusability	

Conclusion	
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