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The automation of subject indexing at ZBW
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Data flows: interaction between productive systems
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• Suggestion Service: 

generates subjects (Annif)

• Suggestion Proxy: applies

quality filters (among other things)

• Key-Value Store: stores subjects

• DA-3 API: fetches subjects from

Store on request from DA-3

Implementing the AutoSE architecture
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Backend

• we combine machine learning algorithms incl. a custom model

developed at ZBW (stwfsa *) in a so-called ensemble

• complemented by a subsequent application of filters and rules

• separate search for optimal parameters (currently not provided by Annif)

• inhouse development of an automated quality control (“qualle”)

• data: currently for English publications (more languages planned)

• data: currently titles and author keywords (abstracts etc. planned)

• by November 2024: over 1.93 million ZBW metadata records enriched with

AutoSE

omikuji

fastText

bonsaiparabel
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*  https://github.com/zbw/stwfsapy

** https://github.com/zbw/qualle

stwfsa

F1 score: ~0,6

https://github.com/zbw/stwfsapy
https://github.com/zbw/qualle


Quality assurance
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https://github.com/zbw/qualle

Toepfer, M. & Seifert, C. „Content-Based Quality Estimation for Automatic

Subject Indexing of Short Texts under Precision and Recall Constraints“ Proc. of TPDL (2018)

• qualle: machine-learning-based 

quality estimation at document 

level based on confidence scores

and additional heuristics

• used productively from 2022

• perspectively: if qualle score

is not satisfactory, forward to

a human subject indexer

https://github.com/zbw/qualle


Display of subjects in EconBiz

https://econbiz.de page 6

https://econbiz.de/


Displaying suggestions for intellectual subject indexing
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Machine-assisted intellectual subject indexing
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Reviews –Getting quality improvement confirmed
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approach: use LLMs for metadata generation (~ knowledge generation)

• evaluate various LLMs (classifiers and generators)

for (multi-lingual) subject indexing

• identify where those models struggle with our data

• explore ways to amend that by combining them

with explicit knowledge

• explore ways to amend that by using the human in the loop

outcome is open –

„provocative hypothesis“ of the demise of metadata is yet to be verified

Current research roadmap for AutoSE at ZBW
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Open Source Software used:

• Annif: https://github.com/NatLibFi/Annif

• published by ZBW: https://github.com/zbw (/stwfsapy; /qualle; /releasetool)

• technologies: Kubernetes, Elasticsearch, Kibana, Python, FastAPI, Helm,

GitLab, Ceph, Rook, Prometheus, Grafana, CouchDB, RabbitMQ, Svelte, …

Slides and publications about AutoSE see link at the bottom of this page: 

https://www.zbw.eu/en/about-us/knowledge-organisation/automation-of-

subject-indexing-using-methods-from-artificial-intelligence

Contact: {g.majal,a.kasprzik}@zbw.eu
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Thank you!

https://github.com/NatLibFi/Annif
https://github.com/zbw


Backup slides



page 13

REST APIs

• Web Framework FastAPI
• automated validation, serialization, 

documentation, OpenAPI spec
generation

• Swagger UI

• OpenAPI Client Generator

• JSON Format

Bild oder Grafik

https://fastapi.tiangolo.com

https://openapi-generator.tech
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CouchDB

• Simple requests

• Schema-free

• Precomputed views for queries Bild oder Grafik

https://couchdb.apache.org
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RabbitMQ

• Easy to deploy & use

• Very popular

• Supports multiple protocols

• pika client library

Bild oder Grafik

https://www.rabbitmq.com

https://github.com/pika/pika 
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Annif

• Toolkit for automated subject

indexing

• Used to train our models

• REST API for suggestions
Bild oder Grafik

https://annif.org
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Svelte

• Reactive Web Framework

• Reduced amount of code to write

• Compiles code Bild oder Grafik

https://svelte.dev


