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Finding without Searching:
Motivation

 Scientists spend a substantial amount of time on
 Recherching publications
 Writing papers
 Creating lists of references

 Publish or perish
 How can one be sure to know about the most recent publications

in the specific research domain?
 How can one be sure to be the first with a publication

 Solution
 Apply machine intelligence (AI) for the automatic creation of

publication corpora
 Use smart ChatBot rObby for the automated notification on 

relevant publications
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Finding without Searching:
Agenda

 Corpora 
 Data Model / Import Interface
 Document Structure
 Crawling and Indexing

 Searching and Alerting
 Browsing

 rOb.by-App
 Rule-based Notification on Publications

 Relevance & Performance Issue
 Recall & Precision
 Caching

 Comparison to other Search Engines
 TIB, Google Scholar, Google

 Summary
 Benefits
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Publication Imports
Data Model  / Import Interface

 Keywords stored for Authors, Titles, Dates

 Using mySQL-base Triple-store O4Store

 Plus Key-Value-Store (KVS)
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Crawling of Scientific Publications
 Sources

 Springer Professional
 TIB
 PubMed

 Size of Corpus
 Number of Documents: ~ 2.9 Mio.
 Number of Triples: ~232 Mio.
 Number of KVS Tripels: ~ 90 Mio.

 Crawling speed and volume
 Daily Rate: approx. 2.500 to 3.400 new 

publications

 Structure
 DOI, URL
 Authors, Title, Summary
 Disciplines
 Keywords
 References

 Springer Professional: https://www.springerprofessional.de/
 TIB Leibniz‐Informationszentrum Technik und Naturwissenschaften: https://www.tib.eu/de/
 NIH National Library of Medicine (PubMed): https://pubmed.ncbi.nlm.nih.gov/



[ontology4.us] 2021 - 6

[ontology4.us]

Hermann Bense – AI-based Finding of (new) scientific Publications without Searching – Ontologenkreis Darmstadt – 09.06.2021

Indexing of Publications

 Multiple Language Support
 Translations of Titles from any Language to 

English and German

 Lemmatization
 German and English titles are lexically 

analysed by Stanza and TreeTagger

 Key Value Store (KVS)
 All Author names, keywords and lemmas 

and the publishing date are stored in the 
KVS 

 Each KVS entry has a count for the number 
of documents referenced by the entry

 Stanza (StanfordNLP): https://stanfordnlp.github.io/stanza/pos.html
 TreeTagger: https://www.ims.uni‐stuttgart.de/forschung/ressourcen/werkzeuge/treetagger/
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Keyword Frequencies
 The following list represents the relation between the order of magnitude of keywords and the number of documents to 

which they are associated. The selective in per Mille designates the portion of documents in relation to the corpus of 2.9 
Mio. documents

• ca. 57.000 Keywords with >= 50 findings
• ca. 34.900 Keywords with >= 100 findings, selectivity: 0,03 %o

• High frequency keywords (HFK)
• ca. 5400 Keywords with >= 1000 findings, selectivity: 0,3 %o
• ca. 920 Keywords with >= 5000 findings, selectivity: 1,5 %o

• Very high frequency keywords (VHFK)
• ca. 340 Keywords with >= 10.000 findings, selectivity: 3 %o
• ca. 100 Keywords with >= 20.000 findings, selectivity: 6 %o
• ca. 45 Keywords with >= 30.000 findings, selectivity: 9 %o
• ca. 25 Keywords with >= 40.000 findings, selectivity: 14 %o, documents: 25 * 40k = 1 Mio.
• ca. 20 Keywords with >= 50.000 findings, selectivity: 17 %o, documents: 20 * 50k = 1 Mio.
• ca. 10 Keywords with >= 70.000 findings, selectivity: 25 %o, documents: 10 * 70k = 700k

 With the 10 + 20 + 25 = 55 top keywords 2.7 Mio documents are indexed, which is almost the complete corps
 The list of keywords frequencies shows that the top keyword Engineering is assigned to ca. 130 k documents. 
 It is followed by the keywords Systems, Intelligence, Analysis, Management, based, System, Theory, computational

and Information each of them indexing more than 60k documents. 
 Taking Systems and System together would even account for 175k documents. 
 The 10 top keywords select ca. 700k documents, the following 11 to 20 about 1 Mio. and again the following 21 to 30 

also about 1 Mio. 
 Keywords indexing more than 10k documents are regarded as very high-frequency keywords (VHFK). About 340 

keywords fulfill this criteria. 
 The keywords indexing less than 100 documents are coined very low-frequency keywords (VLFK) those with less 

than 1k documents low-frequency keywords (LFK). About 57k keywords index between 50 to 100 documents
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Plurals, Homonyms, Author Names
Recommendations for Search Optimization

 Plurals: 
 Often the singular and plural forms of nouns are indexed. To find all appearences in publications in search queries both 

forms should be used in rules/queries using the pipe symbol | for the OR-function e.g. System|Systems or 
Machine|Machines

 Homonyms: 
 Very high frequency homonyms (VHFKs) like brand (Englisch and German noun), can (English verb and noun), jet

(English conjunction and noun), lead (English adjective and noun), not/Not (English negation and German noun for 
need), may (verb and name of month), second (numeral and noun) , set (verb and noun), song/Song (noun and named 
entity), state/s (noun for status and noun for country) and use (verb and noun) require special treatments.

 In best case the meaning can be derived from the context where the words are in. But currently is it not simply possible 
to make this distinction for the entries in the KVS. 

 A similar problem shows up for named entities. Examples: Schade (last name of author and german adjective for pity) 
and Siegel (last name of author and german noun for seal/signet).

 Author Names: 
 Normally author names are very selective especially in combinations.  
 But a lot of Author names belong to the set of very high frequency keywords (VHFK) like John, Paul and Smith, Asian 

author names like Cheng, Gao, Guo, Han, Huang, Jiang, Kim, Lee, Lin, Liu, Lung, Yang, Zhao, Zhang, Zheng, Zhou
and Zhu and Indian authors names like Kumar and Singh belong to the VHFKs. Also often cited authors like Moore and 
Markov fall into this category.
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 rOb.by Functions:
 News, Publication, Event, Weather, Stock Search & Notifications
 Multi language translations and chat for > 25 languages supported by deepl.com

rOb.by App for iOS and Android
Examples for User Queries and rule-based Notifications

 URL:  https://rob.by/en/App
 DeepL: https://en.wikipedia.org/wiki/DeepL_Translator
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Finance

AI TC News Text Generator

Data-Importer

 Big Data Sources for Events, Sport, Finance, Weather, Traffic , Scientific Publications

NAS (News Alert System)
Architektur & Technologie

AI IE Inference Engine

AI Translator

AI QCB Query & ChatBot

WeatherTraffic

User

Wikis

UM User Management

Sport

User 
defined
Rules

Text2Speech: SiriBrowser Interface
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Search Example
Named Entity Recognition

 Keywords Frequencies are displayed
 Entity: 1108
 Named: 1680
 Recognition: 19416

 Search Algorithm
 Keywords are sorted by descending 

number of publications
 The set of all publication Ids is retrieved
 For more then one keyword, the 

intersection of the set of publication Ids 
is computed

 Easy to use User Interface (UI)
 Click on Keyword(s) to start a new 

search
 Click on ➕ to add a keyword to search 

to make query more selective / precise

 Results (311) 
 are ordered by descending actuality

 URL:  https://rob.by/en/Search/Pubs/Named,Entity,Recognition.html
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Query Types

 Logical AND
 Entity,Named,Recognition
 Bense,Reibold,Hoppe,Humm

 Logical OR
 Learning|Intelligence
 Schade|Siegel

 Logical OR and AND
 Machine|Deep,Learning
 Schade|Siegel,NLP|sentiment analysis

 Logical NOT
 ~Blockchain
 From the result set of a query those Ids a 

removed where the keyword ~Blockchain is 
assigned

 Time
 [2020-07-01
 Retrieves only documents published from 

01.07.2020 on

 Melanie Siegel: https://rob.by/en/Search/Pubs/Melanie%C2%A0Siegel.html
 Ulrich Schade: https://rob.by/en/Search/Pubs/Ulrich%20Schade.html
 Sentiment Analysis: https://rob.by/en/Search/Pubs/Sentiment,analysis.html
 Schade|Siegel,NLP|sentiment analysis https://rob.by/en/Search/Pubs/Schade|Siegel,NLP|Sentiment%20analysis.html
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Robby-App Rule Editor

 User friendly Editors for different type of 
Notifications:
 Weather, Events, Snaps, etc.

 Example: Rule Editor for Publications

 URL:  https://rob.by/en/Search/Pubs/Sentiment,analysis.html
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Processing Robby-App Rule Alerts
Named Entity Recognition

 The backend rule processor of the
rOb.by App permanently checks all the
rules of a user.

 If a rule fires, then a notification is
generated and send to the user as
 Push alert in the rOb.by-App or
 As E-Mail

 In the notification the user can click on 
[more/mehr] to see all results

 A single result has an URL to visit the
page of the Publisher (TIB, Springer 
Professional etc.)

 URL:  https://rob.by/en/Search/Pubs/Named,Entity,Recognition.html
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Robby-App Rule Alerts for Publications
Named Entity Recognition

 URL:  https://rob.by/en/Search/Pubs/Named,Entity,Recognition.html
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Search Speed Optimization by
Caching of Queries Results

 Average answer time on cached Queries 
is << 1 Second

 Cache Time is 30 days

 If the user uses keyword combinations, 
for which the cache time has expired, 
the cache entry is automatically updated

 This can last a few seconds to 25-30 
seconds depending on the number of 
documents found for each search key

 URL:  https://rob.by/en/Search/Pubs/Named,Entity,Recognition.html
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Comparision with other Search Engines / Portals
Google Scholar

 Very fast, very large corpus
 Default Setting for search: order by 

relevance
 No indication for 

 Publishing Date
 Keyword Frequencies

 Google Search
 Limited possibility to only find publications

 URL:  https://rob.by/en/Search/Pubs/Named,Entity,Recognition.html
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Comparision with other Search Engines / Portals
TIB 

 Prefers Patents
 Do not have Publication Dates, 

 only Publication Years

 URL:  https://rob.by/en/Search/Pubs/Named,Entity,Recognition.html
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Comparision with other Search Engines / Portals
Springer Professional

 Very fast, very large corpus of 3 Mio. 
docs

 Default Setting for search: 
 order by relevance

 No indication for 
 Keyword Frequencies

 Sometimes
 Online First displayed

 URL:  https://rob.by/en/Search/Pubs/Named,Entity,Recognition.html
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Comparision with other Search Engines / Portals
Summary

 Google (Scholar), TIB, Springer 
Professional
 Very fast, very large corpora
 No indication for 

 Keyword Frequencies
 No possibility to defined rule based 

triggers
 Googe Alerts is Keyword based, but 

Search Results cannot by restricted by 
Actuality 

 UIs are non intuitive and require 
knowledge on advanced query 
techniques

 More Search Examples from Multiple Scientific Domains: https://rob.by/en/Search/Pubs/Examples/index.html

 rOb.by – Finding without Searching
 Fast, large corpus
 Indication for

 Keyword Frequencies
 gives Valuable Feedback for Researchers

 Allows to define rule based triggers
 UI is intuitive and requires less expertise
 Higher recall and precision based on 

lemmatizations and translations

 rOb.by-App with rule-based Alerting
 With Deepl Multi-language Support

 For translations
 Group Chats
 Query-results

 iOS and Android platform support
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Thank you …

 Download rOb.by-App at
 www.rob.by/de/App


