
Development of an automatic text-based 
(inter)disciplinary classification of projects and 
publications using NLP
Research Information Platform with VIVO 

@Berlin University Alliance

Florian Kotschka & Rolf Guescini

October10th, 2023



2

COMMUNITY

VIVO Talks!
8 Events, Blog Articles

X/Twitter

264 Follower

HU/CMS 
Communication

Network: 
BUA/DE/INT

Conferences & Papers
Project-Webseite 
& Platform

Mailing list, Newsletter VIVO Membership

https://www.berlin-university-alliance.de/commitments/sharing-resources/vivo/vivotalks/index.html
https://twitter.com/vivo_bua
https://www.berlin-university-alliance.de/commitments/sharing-resources/vivo/index.html
https://sympa.cms.hu-berlin.de/sympa/subscribe/bua_vivo_news
https://www.lyrasis.org/programs/Pages/VIVO.aspx


The Research Information 
platform displays this 
cooperation digitally.

The Goal of BUA
„Scientists cooperate across disciplinary and institutional 
boundaries.“

▪ Boost visibility & findability 
▪ Link and structure research activities
▪ Facilitate external collaborations
▪ Connect internal projects

As automated as possible and without much effort 
for the scientists.

OVERVIEW
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VIVO 
@BERLIN UNIVERSITY ALLIANCE
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VIVO 
@BERLIN UNIVERSITY ALLIANCE
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VIVO 
@BERLIN UNIVERSITY ALLIANCE



DATA SERVERS

Classification

Cleaning
Standardisation MONGO DB

Import

Data 
Clearance

API

Organizations 
(FU, HU, 

TU, Charité)

Available Systems: 
SAP, RIS, VIVO

VIVODevelopment 
& Adaption 
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OVERVIEW

Communication & Community

Import Backup
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CLASSIFICATION: CHALLENGE

Automatic text analysis to classify 
research entities using ML, LLM 
(Large Language Models)

• Analyze 
• Categorize
• Link

Projects 
Publications
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CLASSIFICATION: VOCABULARIES

Disciplinary vocabulary
Extend to interdisciplinary vocabulary 

Disciplines EUDAT-B2FIND
Interdisciplinary research fields KDSF

https://eudat.eu/catalogue/b2find
https://skohub.io/KDSF-FFK/kdsf-ffk/heads/main/w3id.org/kdsf-ffk/index.de.html


DISCIPLINES [B2FIND, 336 CATEGORIES]

1. 
Humanities

1.2

1.2.2 1.2.1

1.1

1.1.1

1.1.1.3 1.1.1.2 1.1.1.1

2. Social & B. 
Sciences

2.2

2.2.1

2.1

2.1.1

2.1.1.2 2.1.1.1

…
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CLASSIFICATION: TRAINING DATA

20000 documents 

HU edoc-server

▪ Unbalanced  Corpus: some categories 
are amply represented, others not 

▪ Heterogeneous, multilingual, 
voluminous, wide range of topics

▪ No reliable training corpus available

Task

Assign 
Categories to 
Documents

https://edoc.hu-berlin.de/


APPROACH

Create Keywords
Search text

for keywords
Categorize: 

∑ weighted keywords

Document Import
Search for keywords

per Page
Categorize: 

∑ weighted keywords

Pre-Classification

Training and Testing

Data Import Vectorize their text
Categorize: Similarity in 

semantic space
Inspect/Curate 

categories

Keep Cats with 
50+ Documents
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{
    "id": "b2find:3.2.1",
    "name_en": "Microbiology, Virology and Immunologie",
    "name_de": "Mikrobiologie, Virologie Und Immunologie",
    "keywords_de": [
        {
            "keyword": "Mikroorganismen",
            "Wahrscheinlichkeit": 0.8
        },
        {
            "keyword": "Viren",
            "Wahrscheinlichkeit": 0.85
        },
        {
            "keyword": "Immunsystem",
            "Wahrscheinlichkeit": 0.83
        }
    ]

KEYWORDS CREATION: CHATGTP
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PRECLASSIFICATION  

Yes

No

Page

Categoryi

Last Page?

∆i >1 & 

∆i >
max 𝑠𝑢𝑚

3

No

Yes

Identify ChatGTP keywords/Page

Δ = ∑Weighted keywords (by probability)

Last Cat?

Select Category

Yes

Enter Document
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CLASSIFICATION: RESULTS 

Humanities

Social & Behavioural Sciences

Life Sciences

Natural Sciences

Engineering Sciences

EDOC with 9k Documents



CLASSIFICATION: RESULTS
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100

80

60

40

20

0

Precision

Recall

F-Score

Sherpa V1 V2

%

EDOC with 19k Documents
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CLASSIFICATION: RESULTS - LMU DATASET
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CLASSIFICATION: RESULTS - LMU DATASET



CLASSIFICATION: FINE TUNING

Analyzed Document

Delete unfitting 
categories

Manually add 
categories if required
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CLASSIFICATION: UPDATE CONCEPT

Pre-Classification API-Classification  

       of Documents

Input into 

VIVO  

Inspect /Curate  
by Experts

Re-Import 
into Sherpa

Training of Neural       

            Networks
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ONTOLOGIES

Organigram

BUA Upper Ontology

HU Ontology 
extension

FU Ontology 
extension

TU Ontology 
extension

Charité Ontology 
extension

Subject 
classification

Disciplines

Interdisciplinary 
research fields

Vocabulary

Standards CERIF

Research core 
Dataset

Projects

Research 
Results

Publications

Researchers

VIVO Ontology

Formal representation of 
concepts within a specific 
domain

Semantically and structurally 
relating research entities

Vocabularies
Disambiguate ontology entities 
to ensure consistent 
understanding  across different  
Organizational  structures



▪ BUA-Organigrams as Ontologies
▪ Published on GitHub

▪ VIVO Ontology extensions for the German 
academic domain

▪ Published on GitHub

▪ Vocabulary for the classification 
▪ Research Disciplines 

• EUDAT-B2FIND, on GitHub

▪ Academic  Subjects
• DESTATIS, auf GitHub

▪ Interdisciplinary research fields
• KDSF, on GitHub
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ONTOLOGIES AND VOCABULARIES

https://github.com/BUA-VIVO/bua-upper-ontology
https://github.com/BUA-VIVO/bua-vivo-ontology-extensions
https://eudat.eu/catalogue/b2find
https://github.com/BUA-VIVO/eudat-b2find-skos
https://www.destatis.de/DE/Methoden/Klassifikationen/_inhalt.html;jsessionid=50FE4647F23427C01A1148A1ACC2A2A3.live732#_ysysx475i
https://github.com/BUA-VIVO/destatis_faecherklassifikation_translation_service
https://skohub.io/KDSF-FFK/kdsf-ffk/heads/main/w3id.org/kdsf-ffk/index.de.html
https://github.com/BUA-VIVO/kdsf-ffk_translated


ONTOLOGIES & VOCABULARIES
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ONTOLOGIES: CONTEXT
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Query expansion and refinement 

Expanding contextual understanding

Faceted search and navigation

For a given institutional unit, find research projects of 
other units, which have addressed the same research 
problems

Based on the categorization of my research results, 
find matching research results from other institutions, 
which are categorized within the same research field(s)

For a given funder, find other funded projects, 
coordinating institution and project objectives, which are 
categorized under interdisciplinary research
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CLASSIFICATION: SUMMARY

▪ Vocabularies are made for Humans 

▪ Overlapping Categories

▪ Bundled Categories 

▪ Accuracy, Validity and Relevance of Pre-Classification

▪ GPT as a black hole

▪ Sufficient documents for each category 

▪ Limiting Datasets

“Every Technology has its limits…”

“… and at the limit awaits the human”



AKNOWLEDGEMENT
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https://kairntech.com/
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THANK YOU!

https://www.berlin-university-alliance.de/commitments/sharing-resources/vivo/index.html
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