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Figure 1: The design interface of Tilbot, where conversation designers can drag and drop different blocks to determine the flow
of the conversation. On the right-hand side there is a simulator that can be used to test the interaction before deployment.

ABSTRACT
This paper introduces Tilbot, an open source, easy to use platform
for the design of conversational user interfaces. Although many
platforms for the creation of conversational agents already exist,
they often are closed source and focus mainly on commercial pur-
poses. Tilbot is created as an open source solution that can be hosted
on-premises. By focusing primarily on students and researchers,
Tilbot stimulates open science research, collaborations, and build-
ing a scientific community to create and share best practices and
experiences. At the CUI conference, visitors will be able to try
out Tilbot, and engage with its original creators to highlight their
wishes and brainstorm directions for future development.

CCS CONCEPTS
• Human-centered computing → Interactive systems and
tools; • Computing methodologies → Natural language pro-
cessing.
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1 MOTIVATION AND CONTEXT
In a time where developments in conversational user interfaces
are progressing at an unprecedented pace and the use of large lan-
guage models to engage in natural conversation with computers
is gaining widespread popularity [5, 8, 9], it is important to invest
in high-quality and relevant research and education to ensure that
these emerging technologies have a positive impact on society. Con-
versational user interfaces are complex systems, and research and
education in this domain are therefore inherently multidisciplinary,
moving beyond a technology-centric focus to include the human
and societal perspectives [7, 10]. Hence, we cannot expect all re-
searchers and students to have the technical know-how to develop
the agents and set up the studies that are required to answer their
diverse research questions.

There are many different tools available that can support re-
searchers with varying degrees of technical expertise in setting
up and conducting their studies [2, 6, 11–14, 16]. Oftentimes, a
distinction is made between platforms and services as low-code or
no-code options, and frameworks and libraries that tack onto an
existing programming language. While frameworks and libraries
tend to be very technical with a steep learning curve, they are
more extensible and can be deployed on-premises, which can be
an important factor when working in sensitive contexts such as
healthcare. Platforms and services are easy to use and usually come
with an intuitive user interface, but they often lack the flexibility
or transparency for them to be used to answer concrete research
questions (e.g., because they are tied to a specific implementation
of natural language generation [NLG] or understanding [NLU]).

https://doi.org/10.1145/3571884.3604403
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In general, most existing solutions are closed source, and are not
designedwith researchers’ and students’ needs inmind as they cater
mainly to commercial companies. These tools can be costly and
come with the risk of vendor lock-in, both of which can threaten
open science practices such as replication studies and sharing of
research protocols and materials. At the same time, companies can
decide to terminate support for the systems at any time, creating
uncertainty and difficulties with replication and experiments that
run over longer periods of time.1

To understand the experiences and preferences of both researchers
and university students concerning the design of conversational
agents, we conducted two small surveys. The students evaluated
their experiences using Botpress for a course, while the researchers
evaluated their individual experiences with different tools and plat-
forms, in their own research and in their teaching. Overall, for
students ease of use and learnability seemed mostly important,
and the visual interface and simulator were greatly appreciated.
Researchers appreciate flexibility of the platforms and being able
to incorporate everything they need for their research. This further
highlights the desire to have a tool that is easy to get started with,
while offering the flexibility and extensibility to address complex
research questions.

The surveys were followed-up by a CONVERSATIONS work-
shop in 2022, where we engaged in a discussion with researchers to
find out which tools they use, their likes and dislikes, and how they
felt while designing conversations and setting up studies. Their
experiences align with our findings from the surveys, where most
shortcomings of existing tools relate to their ease of use (e.g., ab-
sent or lacking documentation, tutorials) and limitations that were
encountered specifically when applying the tools for research (e.g.,
integrating with questionnaires, flexible NLU-training, connecting
to Application Programming Interfaces [APIs], adding experimental
conditions, useful logging, and safe data storage). The researchers
would often experience feelings of frustration, but tools that work
well could also make them feel happy, creative, and playful, high-
lighting the potential for these platforms to provide a supportive
and productive environment for researchers, thereby stimulating
innovative and high-quality work on conversational user interfaces.

Next to the important role of the usability and user experience
of these support tools, we also observe that platforms for designing
conversational user interfaces carry a certain ethical responsibility,
because the choice of features that are offered and the way they
are implemented can affect the quality of the conversational agents
that are made using the platforms, and subsequently of the research
that is being done using these agents [13, 15]. This implies that the
tools, if carefully implemented, can also be used to communicate
best practices to researchers and practitioners [9]. An open source
platform that is focused primarily on researchers and students could
be the starting point of forming a community of practice, where
experiences, findings and research approaches are shared among
researchers and educators, and new collaborations can form around
similar research questions.

To summarize, based on our survey of literature and informal
engagement with the research community, we identify a need for

1As a recent example, the Rasa X community edition is no longer supported (https:
//rasa.com/blog/rasa-x-community-edition-changes/).

an intuitive, open platform that focuses on supporting scientific
research and education, and is extensible while having the appear-
ance and basic functionalities commonly found in commercial tools.
This would ensure the ecological validity of research findings, and
it would teach students transferable skills that they can use in their
future careers.

2 INTRODUCING TILBOT
Tilbot is designed to fulfil the need for an open source, easy-to-use
platform to support researchers and students2. It focuses mainly on
dialogmanagement and conversation design by offering basic intent
recognition, logging, conversation flow management, keeping a
memory of variables and past conversations, and facilitates testing
and deployment — the core features offered by similar support
tools [13]. These basic implementations should suffice for straight-
forward, rule-based interactions, but can also be extended to create
more complex agents, for example by connecting Tilbot to external
APIs, directly making changes to the source code, or by calling upon
custom scripts. As such, it is easy to get started with the platform
and yet it offers flexibility in how it can be extended or tailored to
fit specific research goals.

There is a default client included that supports several different
input methods (e.g., free-form text, multiple choice buttons, a QR
and barcode scanner; Figure 2), and behind that is a socket interface
that other clients such as existing messaging platforms can connect
to. In the near future we aim to support other conversational agents
and other modalities (e.g., robots with speech) as well.

Figure 2: The default Tilbot client, showing the multiple
choice answering option as buttons. In this configuration, the
server is running on the researcher’s laptop and the phone
can connect via a local network connection.

2https://research-software-directory.org/software/tilbot

https://rasa.com/blog/rasa-x-community-edition-changes/
https://rasa.com/blog/rasa-x-community-edition-changes/
https://research-software-directory.org/software/tilbot
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2.1 Visual Programming
From the surveys it already became clear that working with visual
interfaces was greatly appreciated, mainly by students. The stu-
dents mentioned that using the nodes and lines in Botpress was
logical and easy to use. Especially students appreciate an organised
environment. This is established in Tilbot by having the blocks
‘snap’ to a grid instead of moving completely freely, and by using
different layers that can be used to divide a larger conversation
flow into smaller components3 (Figure 3). Although no code is
required to create conversation flows, this visual programming ap-
proach could help to teach users the basics of programmatic and
algorithmic thinking.

Figure 3: The visual programming interface allows for creat-
ing a layered structure that can contain smaller parts of the
overall conversation, to organize a project. In this case we
are in the ‘Introduction’ layer, and the ‘Explanation’ block
would take us one level deeper.

2.2 Stand-Alone and Cloud-Based
The system is created both to run locally and in the cloud. For
short-term projects, lab studies, and teaching it might be enough
to have the data stored locally on the device. In other cases (e.g.,
longer term experiments and remote studies) it might be desirable
to have the system run on a cloud server. This would also support
cooperation between multiple people working on the same project.
The cloud version can be hosted on-premises for secure data storage.
It is possible, for example, for a research institution to host one
or several instances of Tilbot for their employees and students to
use. This distributed, self-managed approach prevents third party
involvement and data access (e.g., from the original creators of the
platform), and it enables (groups of) researchers to implement their
own variation of the platform to support specific research needs.

2.3 Shareable Project and Log Files
To stimulate reproducibility of research findings and cooperation
within and between research projects, the files that contain the
created conversational agents are easily transferable and can be
opened on any device. Each project consists of a JSON-file in which
the dialog flow and project settings are stored, and (optionally) any
3This was implemented in an initial prototype of Tilbot, and still has to be incorporated
into the current version — hopefully before CUI.

datasets (e.g., CSV-files), custom scripts, and avatar images that
are used within the project. Project files can be moved between
the stand-alone and cloud-based versions of Tilbot, so that it is
possible to, for example, design and test everything offline and then
publish the project to the cloud to collect data. The logs of any
conversations that took place are stored in a separate CSV-file for
each conversation in the stand-alone version, and can be exported
from the cloud-based version as one CSV-file for all conversations.

Combined with the fact that the software is open source, the ease
of sharing project files and logs stimulates open science practices,
because the files can be added to research papers as supplementary
materials so that reviewers can use the stand-alone version of Tilbot
to easily see what the interaction looked like from a participant’s
perspective. Furthermore, other researchers can replicate or build
upon the original study by importing the project into their own
environment, and common project structures or dialog flows could
be incorporated as templates in future versions of Tilbot. In edu-
cation, students can submit their project files so that teachers can
run them and assess the quality of the work.

2.4 Architecture and Technology
Tilbot is built in Node.js, using SvelteKit, Tailwind CSS, and daisyUI.
The stand-alone version is created using Electron to run as a desktop
app. The cloud-based version uses Express.js and MongoDB to
process and store project files and logs, and can be deployed via
Docker images.

The platform is built in a modular fashion (Figure 4), which in
the near future should also enable researchers to use the intuitive
visual design interface of Tilbot with a different back-end such
as Rasa [4], CART [1] or HyLECA [3]. Because the platform is
not offered as a (black box) service, but rather can be installed
on-premises, researchers looking to integrate more advanced and
resource-intensive NLP or NLG can do so using their existing in-
frastructure.

Figure 4: Tilbot’s architecture. The dashboard (cloud only),
editor, and default client are all webpages. The projects run
as a socket connection.

The cloud-based version of Tilbot, because it is designed to be
used by several people, comes with a dashboard and two different
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roles. The administrator is able to manage users but cannot create
projects of their own. This person has an overview of how many
projects each user has running, so that the server capacity can
be monitored (Figure 5). Users can create and manage their own
projects, and edit them using the same editor that is embedded in the
stand-alone version. In the future we aim to support collaborative
work on the platform between users as well. Because each project
opens a socket on the cloud server and uses up resources, the user
has to deliberately start the project for it to become active.

Figure 5: The administrator’s dashboard, where they can
manage the users that can access Tilbot.

3 DEMO
During the demonstration, online and real life visitors of CUI will
be invited to download and use the stand-alone version of Tilbot.
At the same time, we will also run the system at the conference
and share the screen with online visitors, and people will be able to
ask questions in the chat or in real life. We will prepare a number
of project demonstrations to showcase the different functionalities
of Tilbot, such as a version of the game ‘Guess who?’. The project
files for these demonstrations will also be shared with all visitors.

We want to make sure that there is time for us to talk to visitors,
and for visitors to talk among themselves, to find out what kind
of research they are interested in and how Tilbot could potentially
be used (in the future) to support them. This will help us build a
strong research community, and plan our future steps in further
developing the platform.

4 FUTUREWORK
Future development steps include raising the platform’s maturity
level (cf. [2]), and extending it to support, for example, Wizard of Oz
studies and chatbot-to-human handoff. In addition, we will explore
integrating with more systems and APIs, to facilitate the creation
of complex interactions. We further want to offer additional client
types (e.g., virtual agents, robots), so that the same interaction can
be presented in different modalities. To make it easier to learn how

to use Tilbot, we will provide templates of basic conversation flows
to kick-start the design of new interactions.

In parallel to these technical developments, we aim to perform
elaborate and frequent evaluations of the platform’s user experi-
ence, for example including a think aloud protocol. In addition, we
plan to conduct a survey with Tilbot users, similar to the surveys
discussed in Section 1, to obtain new insights into the advantages
and disadvantages of the tool as perceived by researchers and stu-
dents. This allows comparisons to other commonly used platforms
to see if some of the shortcomings are already addressed in Tilbot
or that completely new ones arise. Finally, in the near future we
will continue to build a strong research community and plan to
organize several events to introduce Tilbot to a wider community.

5 CONCLUSION
In this paper, we have provided a clear and comprehensive overview
of Tilbot. With this platform, we aim to address the current lack
of open source tools for designing conversational interactions. We
specifically focus on the use of Tilbot to support research and
education.

Tilbot is currently being used by various colleagues at our uni-
versity to conduct research, and we are setting up collaborations
beyond our university as well. Example case studies where the
system is being used include medication reconciliation (in collabo-
ration with a hospital), therapeutic writing, as creativity support
tool, and gathering eye witness testimonies. Most studies focus on
comparing the use of a conversational agent with a human con-
versation or with other ways of providing information (e.g., web
form), or they manipulate various aspects of the agent (e.g., similar
or dissimilar avatar, different input methods such as free-form text
versus list selection, tone of voice or use of emoji). From the next
academic year onward, we plan to use Tilbot for teaching a course
on conversational agents.
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