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Automatic Query Formulation and Researcher

Expansion

Ty Example of automatic query generation

= United States Design Patent (o Putent No:  US D300,000 § <QUERY>

Dyse ot ol (5 Date of Patent: oo Dev. 21,2004 (conured OR clutch OR connectability OR nmofs OR fclp OR dnsr OR slippage OR anda OR rotational OR
(54 AUTOMORILE BODY Prioy Esaioer-~Mihdy N, Boows acceleration OR backlash OR subordinate OR estimating OR ure OR brake OR torque OR stopped OR
4 Ay Agews, o Firve-Ralgh £ Soith B o e D D . D i e D e o ] J

vehicle OR wheel OR command OR outputting C
wheels OR shaft OR prohibiting OR determining

estimated OR prescribed OR stopping OR elapse AUtO m atic q u e ry expa n Sio n te rm S

09 laverses Awdrew 1 Dysom, Wont ihuanfidd, MI
(USL Jomeph S Dobmer, Fbvarcha s,
MI(US) By € Mckinaen,
Inenichl, ML (USK Glonn W ANt
ot Bleoentield, MI (US)

(79 Awgrer Dalmbert Meyser Carperstion, Ao

N LA

The ommeat! dougn foe m mmebik bedy, 3 e
pp—

DESCRIFTION

e TAREATY o ol st by OR output OR controller OR rotating OR accelerz
@) A No: 3 AND
e e brake pedal:

51 10C 7O,

Claims (1)
1. The ornamental design for an automobile body, as

shown and described.
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("vehicle driving force control apparatus” OR "dr
OR "clutch connection command” OR "rear whet
path" OR "output rotational speed" OR "inputra
"detected parameter" OR "generation load torgu
"determination occurrence" OR "four-wheel driv
proceed" OR "wheel speed sensor” OR "outputs
"backlash elimination" OR "drive mode switch" (
range" OR "transition time" OR "wheel speed"
connection” OR "motor torque" OR "generator ¢
"high rate" OR "electric motor" OR "throttle ope
force" OR "connected state” OR "previous equat
"prescribed rotational speed difference” OR"12-
"disconnected state" OR "electric clutch" OR "fo!
</QUERY>

vehicle operating pedal,

conventional hydraulicbrake system

pedal devices

position brake actuating member

brake actuatingmember
hydraulically-assisted rack pinion steering gear
brake operating member

conventional braking system

pair pedals

accelerator pedal
case pedal device
pedal device
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Passage Retrieval Service

https://passageretrieval.artificialresearcher.com/

Standard Index Collections
* Open Access scientific articles
e access to 204,582,649 — CORE.uk

- Patents
« EP full-text data for text analytics -
European Patent Office

Indexing domain-specific collections
« e.g. COVID-19 Open Research Dataset wanget

al 2019, Allen Institute for Al)
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Select collection*

Szlact

Meta data

Name

Taxonomy

Select

Keywords

Select

Title

Text*

Welcome to Artificial Researcher’s Passage Retrieval Service

techno

Affiliation

O Boolean search (To leam more about boolean search read our White Paper)

Resears
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Passage Retrieval Service

Réﬁﬁﬁ“ﬁ!hgp

* Direct access to S ——

e Relevant paragraphs

e Abstracts

* Bibliographic information (author, year, affiliation)
* Links to full text documents

ssssss

* Possibility to select and download paragraphs including all
bibliographic data, including the identified technical terms,
subject classification terms, scientific classifications -

« The sample collections on the showcase page are updated every 4t
day
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Request via Postman

http://swagger.artificialresearcher.com/

GET v  https://passageretrieval-api.artificialresearcher.com/search?domain=patent&simpleAuth=<api key>&userl Send v
Params @ Authorization Headers (6) Body Pre-request Script Tests Settings
domain patent
simpleAuth <api key>
userDefined true GET v  https://passageretrieval-api.artificialresearcher.com/search?domain=patent&simpleAuth=<api key>&userl
query ((causes OR pneumonia OR infections) AND (*nov... Params ® Authorization Headers (6) Body Pre-request Script Tests Settings
Body Cookies Headers (7) TestResults @ status: 200 OK domain patent
simpleAuth <api key>
Pretty Raw Preview Visualize JSON = 5 userDefined false

e LU . LF-ULlUOOJZ-MZ_WUUY LCAL PUULY query favipiravir spike protein RNA-dependent RNA pol...

35 "KeyWordInContext": [ Body Cookies Headers (7) Test Results @ Status: 200 0K Time: 890s  Size: 2.14 MB

36 "antiviral agents",

37 "virus infection", Pretty Raw Preview Visualize JSON >

38 "selective inhibition", 10

39 "side effect" 2 {

40 1 3 "Title": "\" - SUBSTITUTED CARBA-NUCLEOSIDE ANALOGS FOR ANTIVIRAL TREATMENT\"",

' . X L. . 4 “Link": "https://worldwide.espacenet.com/patent/search?q=pn%3DEP3210993A1"
41 "TextParagraph": "An effective selective antiviral agent with 5> sAffiliation": [-
selective inhibiting effect on a specific viral function o 8 1,
therafnre nne nhiect nf the nrecent inuventinn tn nrovide 9> "Authors®: [-

[y
w

1,
"PublicationDate": "2017-08-30T00:00:00Z",

-
'
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Artificial Researcher Ontology Service Researcher

NLP pipeline, PoS & Chunker, Lexico-Semantic Patterns

Text Normalization Process Filters:

category,
Similarity,

term ’ ﬁ

|

PDF converter for
Science Literature

JSON or OWL

POSTM;\N

L
L
Y

-F\\
Text Genre : 3 }hX/rHKgrzszleﬁ
Collection || } ow
R 4
CORE
Open source Software Language Open source container
# GROBID Documentation A|2 ) -+ .
’ kibana 0 oim

kubernetes




Relation Extraction Graph

capacitive_force_sensor

Narrow terms
/’ \

15 hvpemym of

Artificial Researcher

- _hyponym_of

lTem ...

electric_force_sensor

capacitive_touch_sensitive_surface

optical_force_sensor

7\

is_hypemym _of

i5_hyponym_of

/N

I5_hypemym _of I5_hyponym_of

intensity_sensor

Broad term

A X

15_hypemym _of

1s_hyponym_of

piezoelectric_force_sensor

/N

I_hypemym of

I5_hyponym_of
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Added Meta data to RE Graph Researcher

Label: organic compound

Butane
PV
He st
H H H H
LA Ske » 2
MNames
Prefered IUPAC name
Butans™
Sysiematic IVPAC nmme
{ever = P -
Ciher rame= ' heptane decane butane a_compatibilizer an_isomer l hexane I
Butyl hydride: " Quartane; Refrigarant 3 i - -
10 - - 3
Identifiere /
ohS ey 0097 0 7 is_hyponym_of is_hypemym_of

o) [Interacive image g
6a128 \ /

CHEBI-37808 27

[ChEMBL134702¢27 is_hypemym_of is_hyponym_of propane

is_hypemym_of is_hyponym_of

ce (1148

DOMEEE ¥

butanegy

TRLd e . -

El4z00000 is_hypernym_of is_hyponym_of is_hypemym_of is_hyponym_of compatibilizer is_hypemym_of is_hyponym_of is_hypernym_of is_hyponym_of

url ELveFORIRE 7
. 1011
DTRSIDTI24BEEe #

faraw] is_hyponym_of is_hypemym_of
Properties =
nula[CHy,
58124 g-mol” pentane
Cokrkss gas
(Gasokne like or natural gas 4
like! "
2.48 kgim® (=t 15 °C (58 7)) is_hypernym_of is_hyponym_of

—140 1o -134 °C; -220 1o
-208 "F: 133 10 138 K
=110 1°C; 30 ta 34 °F; 272

0 274 K
ST s
er |61 L L 20 °C (B8 °F,
SR ke carbon_atom

~170 kPa at 263 K T
1 nemal Pa™ kg

Busarium is_hyponym_of is_hypernym_of

)
574107 cmfmal
il
o848 J KT mal |
-126.3-124.8 kd mal
* C: CHEMISTRY
.

«  C07: ORGANIC CHEMISTRY
. CO7F7/08: CO7E7/10; CO7F7/28
. C08: ORGANIC MACROMOLECULAR COMPOUNDS

* CO8F4/58 04/01/2021

Hazards|"
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https://en.wikipedia.org/wiki/Organic_compound

Artificial
Combining NLP & Distributional Researcher

Semantics

Embedding identifies similarities between different words
* Underwear similar to underpants , undergarment, panties, underclothes

* Strength similar to strengths, strength, toughness, stronger, sfrength

Technical semantic relations are a mixture of single words and
phrases

* synthetic fibers synonym to polyester fibers
* thrips hypernym to bulb fly larvae

N cos|—™ —
Wi ) Wj

JoinedSimilarity = z
I,j=1n

1#] * w;, w; represent each word vector pair cosine similarity of a MWT
i<j

* N is the number of words fora MWT (Andersson et al 2017)

Artificial Researcher 04/01/2021



. Ca RArtificialh
Joined Similarity esearcher

Syntagmatic

——

* Does “Network lan” and “communication link” have (hyponymy) relation? Yes

—_—J

Paradigmatic

* Does “mechanical stress” and “communication link” have a (hyponymy) relation? No

N  COS <—> —>>
. T Wi Wi
JoinedSimilarity = z N

L,j=1n

i#j
i<j

* W;, w; represent each word vector pair cosine similarity of a MWT

e N is the number of words for a MWT (andersson et al 2017)
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ldentification of technical term and Researcher

related concepts

(Andersson et al 2017) Syntagmatic

brake pedal:

vehicle operating pedal,

conventional hydraulic brake system

pedal devices

position brake actuating member

brake actuating member

Paradigmatic — hydraulically-assisted rack pinion steering gear
brake operating member

conventional braking system

pair pedals

accelerator pedal
case pedal device

~—  pedal device
Artificial Researcher 04/01/2021




Request via Postman

http://swagger.artificialresearcher.com

GET v  34,107.1.120:443/ontology/v1/science/AD1.236/disease
Params Authorization Headers (8) Body @ Pre-request Script Tests Settings
none form-data x-www-form-urlencoded ® raw binary GraphQL JSON
1 A
2 "api key":"insert api key",
3 "return_type": "owl",
4 "window size": 1,
5 "stride": ©
Body Cookies Headers (11) Test Results Status: 200 OK
Pretty Raw Preview Visualize Text ~ =
1 <7?xml version="1.0"7>
2 <rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
3 xmlns:xsd="http://www.w3.0rg/2001/XMLSchema#"
4 xmlns: rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
5 xmlns:owl="http://www.w3.0rg/2002/07/owl#"
6 xml:base="http://exp.artificialresearcher.com/ontology/demo/A01.236.0wl"
7 xmlns="http://exp.artificialresearcher.com/ontology/demo/A01.236.0wl#">

Artificial Researcher

rdf:about=

Régggwﬂher

GET v 34.107.1.120:443/ontology/v1/science/A01.236/disease

Params Authorization Headers (8) Body @ Pre-request Script Tests Settings
Postman-Token <calculated when request is sent>

Content-Type application/json

Content-Length <calculated when request is sent>

Host <calculated when request is sent>

User-Agent PostmanRuntime/7.26.8

Accept A4

Accept-Encoding gzip, deflate, br

Connection keep-alive

"#Term"

rdf: resource="http://w [#Thing"

rdf:
rdf:
rdf:
rdf:
rdf:
rdf:
rdf:
rdf:
rdf:
rdf:
rdf:
rdf:
rdf:
rdf:
rdf:

fNamedIndividual”

resource="#tuberculosis"
#leprosy"
influenza
resource="#smallpox
resource="#chikun
resource="#measle

04/01/2021
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Release First Quarter 2021

e SciPatentBERT Multi Word Term Detection

* Alpha already released (rink et al 2019)

* Automatic Domain Term Recognition
* MWT and single terms

* SCiBERT text segment similarities
¢ Alpha already released (Pretrained language model in Beltagy et 2019)

e COVID PIC identification

* Population Intervention Comparison

 Patent SPECTER

Artificial Researcher 04/01/2021



Request via Postman

Ré@ﬂ%ﬁ#her

I\/l u |t| WO rd Te r m D ete Ct I O n POST v http://35.234.126.91:8080/predict?key=<key>

Params @ Authorization Headers (10)

Content-Length
Host
POST v http://35.234.126.91:8080/predict?key=<key>| User-Agent
Accept
Accept-Encoding
Params @ Authorization Headers (10) Body @ Pre-request Script Tests Settings F——
Content-Type
none form-data x-www-form-urlencoded ® raw binary GraphQL JSON + key
1 {"sentence": "At this time, in step S110, the tape is determined as a general recording tape, if there is no key
information, and the tape is determined as the first recording tape if encrypted keystreams E G (KS) are detected.
.II}
3ody Cookies Headers (5) TestResults @® status: 2000K  Time: 2.05s  Size: 2.59 KB Save Respons
Pretty Raw Preview Visualize Text ¥ 5 ]

152659893035889],[-1.3114492893218994,1.358341097831726],[-0.9331348538398743,1.0229604244232178],[1.
0260961055755615, -0.9564980268478394],[1.8108012676239014,-1.7507004737854004],[2.955803155899048, -2.
8779289722442627],[2.987224578857422,-2.9258599281311035],[3.912778377532959, -3.817582607269287], [3.
9477052688598633,-3.882110834121704],[3.541703701019287, -3.398561954498291], [4.405355930328369, -4.314597129821777]
!,"mask":[1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1], "tags":
[+-o+,"o","o","o","o","o","o","o","o","o","0","0","o","0o","o","1-p7","1-DT","0","0","0","0O","0","1-DT","I-DT"," 0",
"o","o","o","0","0","0","0","0","1-p1","1-DT", "O","I-DT","I-DT","0O","0O","0","0","0","0","0","0"], "words": ["At",
“this","time",",","in","step","s110",",", "the", "tape","is","determined","as","a","general", "recording", "tape",",",

"if", lltherell , "iS", llnoll , "key“, lllnformatlonll , Il’ " , llandll , "'tHE" , lltapell , "iS" , "determll'IECl" , |la5||, llthell , llfirstll ,

Artificial Researcher

Body @ Pre-request Script Tests Settings

<calculated when request is sent>
<calculated when request is sent>
PostmanRuntime/7.26.8

*pk

gzip, deflate, br

keep-alive

application/json

insert your key

04/01/2021
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Request via Postman

TeXt S eg I I I e nt S I | I I I | a r | t | e S Params @ Authorization Headers (11) Body @ Pre-request Script Tests Settings
Content-Type @ application/json
Content-Length () <calculated when request is sent>
. 4 Host & <calculated when request is sent>
POST v  http://35.204.138.97:8080/predict?key=<key> <
User-Agent () PostmanRuntime/7.26.8
Accept (& *pk
. . . . -Encodi ® ip, deflate, b
Params @ Authorization Headers (11) Body @ Pre-request Script Tests Settings feceptEncoding B et b
Connection () keep-alive
. key insert the api key
none form-data x-www-form-urlencoded ® raw binary GraphQL JSON + -
Content-Type application/json

1 m'itexts“:["For other antiviral lectins such as concanavalin A , banana lectin and cyanovirin - N ( CV - N )
interactions between the lectin and as yet undescribed cellular moieties have been reported to induce un
side effects including secretion of inflammatory cytokines and activation of host T - cells .","ACE2 is
reduced in critical tissues such as lungs ( 24 ) , however , we can not suggest that low levels of ACE2
expression imply no effect of the virus on the tissue "]’l

Body Cookies Headers (5) Test Results @ status: 2000K Time: 698 ms  Size: 168 B Sa
Pretty Raw Preview Visualize HTML = 5
1 0.8384154

Artificial Researcher 04/01/2021
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Proceedings of the 25th ACM International on Conference on Information and Knowledge Management, CIKM16.
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Trippe, Second edition, Current Challenges in Patent Information Retrieval

* Andersson L., Rekabsaz N., Hanbury A. (2017) Automatic query expansion for patent passage retrieval using paradigmatic and syntagmatic information The first
WIiNLP Workshop co-located with with the Annual Meeting of the Association for Computational Linguistics (ACL 2017), Vancouver

* Andersson L., (2021%*) The last two decades of Natural Language Processing in the the Intellectual Property Domain, VSI: Text Mining and Semantic Technologies in
the Intellectual Property Domain, World Patent Information (Guest Editorial)

* Beltagy, I., Lo K., and Cohan A. (2019) SciBERT: A pretrained language model for scientific text. arXiv preprint arXiv:1903.10676.

* FinkT., Andersson L., Hanbury A. (2019) Detecting Multi Word Terms in Patents the same way as Named Entities. In Proceeding 15t PatentSemTech Workshop,
(Extended Abstract)

* Wang, L.L, Lo, K., Chandrasekhar, Y., Reas, R., Yang, J., Eide, D., Funk, K., Kinney, R.M., Liu, Z., Merrill, W., Mooney, P., Murdick, D., Rishi, D., Sheehan, J., Shen, Z,,
Stilson, B., Wade, A.D., Wang, K., Wilhelm, C., Xie, B., Raymond, D., Weld, D.S., Etzioni, O., & Kohimeier, S. (2020). CORD-19: The Covid-19 Open Research Dataset.
ArXiv.
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