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By the digitization of science, publishing research data to the scientific community is
increasingly demanded in order to allow the replay, reuse or repurpose of existing research
results. It is often necessary to describe the original research data files to increase its
findability according the the FAIR principles for good scientific practice. So far, this is
typically done by providing an additional descriptive floating text or by stating specific
information in a submission form of a research data repository. Alternatively, structured
machine-readable metadata description files can directly be provided. However, the meta
description result quality depends on the experience of the user, commonly focuses on
general aspects, and tool assistance is often limited. To address these issues, we applied
as an alternative a conversational user interface paradigm to the description of research
data and present the BIRD prototype (Bot-based Interface for Research Descriptions). It
realizes a chat dialog which will assist scientists in providing an appropriate, structured
metadata description based on the OpenAIRE Guidelines for Data Archives, independent
of a particular technical repository platform. The tool is offered as a demonstrator for
public access.

1 Introduction

When publishing scientific artifacts, such as recorded files from an experiment, generated
files from a software, or developed application components, researchers are encouraged
to provide additional structured meta information about certain characteristics of these
scientific datasets, as these are normally not self-descriptive. For that purpose, several
proposed metadata standards and schemas already exist [1]. Such a metadata description
nowadays commonly comprises a title, some information about the author and institu-
tion, some other administrative or citation metadata, some simple and maybe ambiguous
keywords and an unstructured free-text description of the main content. However, espe-
cially for early-career researchers, it is an obstacle to start with research data publishing
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(RDP) because they might not be aware of relevant existing standards, are bored to fill
out extensive, static, text input-oriented submission forms in well-established research
data repository applications, or see it as a time-consuming activity without support or
interaction.

In 2020, we conducted a survey among early 24 career researchers of varying discipline,
experience level and demographic characteristics at Chennitz University of Technology,
which focused on their research data publishing and metadata description behavior [2]. As
a result, it is shown in Fig. 1, that a vast amount of the participants has never published
research data with an appropriate description so far and that knowledge about existing
standards on schemas and vocabularies is limited.

Figure 1: Preliminary survey among 24 early-career researchers on research data publishing.

Furthermore, the findability and filter-ability for particular research data requires highly
structured, unambiguous, fine-grained metadata, which is often not provided in floating
text data descriptions or free text form fields, especially for interdisciplinary purposes.

To address this issue, Chatbot-like user interfaces are a promising approach that were
already successfully applied in other knowledge domains to request structured information
from a user and guide the user through a set of relevant questions in an adaptive fashion
[3]. In the particular domain of scientific metadata management, the number of existing
approaches is still limited.

We investigate the feasibility and challenges of such a conversational UI-based approach
to build the prototype of a dialog system for research data descriptions based on the
Rasa framework and the OpenAIRE Guidelines for Data Archives which will generate a
semantically enriched XML file result. This export file can then be used as a structured
data source in a consecutive application or tool chain, or it can simply be published as
microdata together with the corresponding dataset on web platforms, in order to improve
the structured description and discoverability of the shared research data according to
the FAIR principles. This research is part of the PIROL PhD project on Publishing
Interdisciplinary Research Over Linked data [4] and carried out in the context of the
highly interdisciplinary collaborative research center SFB1410 Hybrid Societies.

The rest of the paper is structured in the following way: In section Related Work, we
discuss existing metadata standards for research data meta descriptions, user interface
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approaches on how to provide them and related work on the application of conversational
user interfaces to that scenario. Section BIRD Concept states objectives and the general
concept to realize such a description tool. The implementation of a prototypical demon-
strator is discussed in section Realization. Section Conclusion summarizes our results and
provides an outlook to future activities.

2 Related Work

Providing an additional metadata description for published research data can be done in
various ways, as stated in [5], encompassing also traditional approaches based on sim-
ple, rarely structured readme plain text files. Encouraged by the FAIR Principles from
[6], vocabularies can alternatively be used to provide such a metadata description in a
structured way, such as DCAT-AP [7], the OpenAIRE Guidelines [8] for Data Archives
based on DataCite [9] or schema.org/Dataset [10]. Beside these general-purpose controlled
vocabularies, more than 1.500 other ontologies are listed in 2021 in [1].

Tools already exist that support users in the provision of required meta information based
on these vocabularies, which are typically form-based submission interfaces in research
data management applications, wizard-based approaches, such as [11], or markup gener-
ators [12, 13].

Chatbots are an alternative, already well-understood paradigm to interact with the user.
They were already successfully applied in several knowledge domains [14] and studies also
show benefits in the application of a dialog-based system in the acquisition of scientific
data [15, 3]. Intelligent Conversational User Interfaces as an advancement are expected
to be one of the most rapid growing markets within the next years [16]. To the best of our
knowledge, no contribution exists so far that demonstrated the feasibility of an applied
chatbot interface for generating platform-independent research metadata descriptions.
Thus, we will do that in the following.

3 BIRD Concept

Based on the hypothesis, that especially researcher groups with limited previous experi-
ence in publishing research data can benefit from a chatbot-based, ontology-considering
dialog system, we formulate the following five objectives:

OBJ1 Dialog - based user interaction

OBJ2 Collection of descriptive research metadata

OBJ3 Adaptive conversation progress

OBJ4 Possibility for additions and changes

OBJ5 Structured, platform-independent result export
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To address OBJ1, we focus in a straight-forward fashion on a rule and story-based chat-
bot interface to facilitate the creation of FAIR research data meta descriptions with an
emphasis on descriptive metadata decoupled from a particular application.

We exemplarily base it for OBJ2 on the DataCite class and property definitions and
OpenAIRE guidelines to realize the main interaction path (“Happy Path”).

A basic dynamic interaction (OBJ3) with the user is realized with alternative select op-
tions for particular questions in the dialog and with the possibility to rewind and correct
the last action (OBJ4), or by simply requesting additional explanation.

A structured, schema-based XML metadata export functionality is provided for OBJ5.

4 Realization

We implemented the concept as a Proof-of-Concept (PoC) and published the BIRD pro-
totype for public access1

The implementation of an intent-based solution for general metadata was straight-forward-
ly realized with slots. In the backend, we have chosen the OpenSource Python-based Rasa2
Natural Language Processing (NLP) and Understanding (NLU) framework for realizing
the logic of the chatbot based on a dedicated action server. The frontend user inter-
face was realized based on React/SocketIO/NodeJS and a rasa-webchat component3 as
depicted in figure 2.

Figure 2: Basic BIRD UI as React Rasa-Webchat component (with German content).

Using intents in this scenario turned out to be challenging, as the chatbot asked the ques-
tion in an active fashion, and the provided user answer had to be carefully interpreted
and filtered. NLP processing performance was OS-dependent and the framework docu-
mentation had pitfalls. Handling robustness and a posteriori corrections was challenging
and only partially practicable.

1https://www.pirol-data.de/bird.
2https://rasa.com/
3https://github.com/botfront/rasa-webchat
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5 Conclusion

To foster the interdisciplinary publication and discovery of research data, tools with a
better user interface experience have to be developed that allow a natural and effective
provision of structured, relevant meta information with limited prior knowledge.

The BIRD prototype shifts away from traditional forms and allows a dialog-based textural
or even lingual metadata collection.

After deployment, it is going to be assessed in a real-world usage scenario. The main focus
is then on incorporating taxonomical persistent semantic concept identifiers for common
research characteristics and to improve the adaptive dialog behavior. Alternatively, it is
worth to investigate hybrid approaches that combine a conversational user interface with
a web form.
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