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Abstract
Table-top role-playing games (TTRPGs) are a form of gameplay
that often requires a variety of complex tasks to be completed both
in preparation and throughout gameplay: from tracking game state
to the creation of fictional worlds. This has presented an opportu-
nity for computational assistance in TTRPG sessions, both in the
creation of artifacts and throughout the gameplay. We investigate
the current research in computational tools for TTRPGs through a
scoping review of academic works and present the major trends and
opportunities from these works. We screened over one thousand
works sourced from three different academic databases: ACM Digi-
tal Library, IEEE-Xplore, and Google Scholar. Papers were included
based on relevance to TTRPGs, computational interface, and aca-
demic venue. In total, we evaluated 46 works in terms of produced
artifacts, computational methods, evaluation, and outcomes. These
papers include a diverse set of produced artifacts and computational
methods, with an emphasis on tangible interfaces and generative
AI systems. However, we found an opportunity for future work in
terms of long-term studies, mixed-initiative methods, and different
aspects of gameplay.

CCS Concepts
• Human-centered computing → HCI design and evaluation
methods; User interface design; Participatory design; Information
visualization; • Computing methodologies → Natural language
processing;Machine learning approaches; Genetic algorithms; • Soft-
ware and its engineering→ Interactive games.
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TTRPGs, Literature Review, Procedural Content Generation, Tangi-
ble Interface

ACM Reference Format:
Fiona Shyne and Seth Cooper. 2025. Computational Tools for Table-Top
Role-Playing Games: A Scoping Review. In International Conference on the
Foundations of Digital Games (FDG ’25), April 15–18, 2025, Graz, Austria.
ACM,NewYork, NY, USA, 14 pages. https://doi.org/10.1145/3723498.3723816

This work is licensed under a Creative Commons Attribution International
4.0 License.

FDG ’25, Graz, Austria
© 2025 Copyright held by the owner/author(s).
ACM ISBN 979-8-4007-1856-4/25/04
https://doi.org/10.1145/3723498.3723816

1 Introduction
Table-top role-playing games (TTRPGs) are a popular variety of
table-top games, where one player, the Game Manager 1 (GM), runs
the game for other players who take on the “role” of a character.
GMs are also often, at least partially, in charge of game design in
terms of world-building and designing challenges. TTRPGs often
run through multiple game playing sessions and follow one story-
line throughout a campaign. TTRPGs encompass a wide variety
of gameplay, from storytelling to combat and puzzle-solving. The
most popular system for playing TTRPGs, Dungeons and Dragons
(D&D), brings players into a high-fantasy setting to tackle quests
and fight fantasy monsters.

The continued popularity of TTRPGs in the modern age has
come alongside an increase in digital opportunities for gameplay.
The role of a GM can be a taxing endeavor, with them being given
the task of world-building, game design, and information tracking.
Computational tools have the ability to assist GMs and players both
in planning a campaign and during gameplay.

This work investigates the current academic work in creating
tools to assist GMs and players for TTRPGs. Through this review
we attempted to address the following questions.

• RQ1: What do academic computation support tools for Table-
Top Role-Playing Games look like in terms of computational
techniques, study design, types of assistance, outcomes, and
limitations?

• RQ2: What areas in this domain remain unexplored?
We systematically identified 46 academic works related to com-

putational tools for TTRPGs, and reported our findings using the
PRISMA reporting guidelines for scoping reviews 2. We examined
these papers in terms of produced artifacts, computational meth-
ods, evaluations, and outcomes. After examining these papers, we
identified major opportunities for future work in this area.

2 Related Work
2.1 Table-Top Role-Playing Games
Table-Top Role-Playing Games (TTRPGs) have their origins in the
1970s, with the first edition of the high fantasy game Dungeons
and Dragons [26]. TTRPGs remain a popular form of gameplay
and can take on a variety of forms and settings. TTRPG gameplay
is unique in a couple of different ways. First, a single game most
often takes place over multiple sessions and can take months to
years to complete. There are, however, exceptions to this in terms
of “one-shots” that take place over one or just a couple of sessions.
1Also called the game master.
2https://www.prisma-statement.org/scoping
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Second, the game rules, called a TTRPG system, often only lay out a
variety of ways the game can be played and not specific instructions
for how a game looks. While pre-made modules exist, often the
task for world-building and game design is at least partially the re-
sponsibility of one player called the Game Manager (GM). The GM
must prepare for the game, either by familiarizing themselves with
pre-authored content or by generating the worlds, non-player char-
acters, situations, and challenges the players encounter (GMs often
use a combination of existing and self-authored content). These
challenges include navigating social encounters, solving puzzles,
or fighting in combat. The system can guide how gameplay looks
for this, for example in D&D there is a monster manual [41] that
provides a set of monsters GMs can select from to design combat.
The GM also runs the game for the other players: narrating the
environment and determining the effect of players’ actions on the
world. Lastly, TTRPGs are unique in that the players will embody
the characters in the game through role-play. The TTRPG system
can also provide support for the role-play aspect, for example in
D&D players attempt to perform actions using a dice roll and adding
a skill modifier.

Guzdial et al. [25] argues that TTRPG systems are a form of
procedural content generation, and that computer PCG systems
can model themselves after TTRPGs. However, the large amount
of complex rules and content needed to play a TTRPG provides
an opportunity for computational support. This is especially true
in a post-COVID time, when many TTRPG campaigns are being
played in online or hybrid formats. Several commercial venues
provide some type of computational support for TTRPG gameplay
(discussed below). Tang et al. [54] interviewed GMs to identify
the requirements for computational support and found that the
most important features were inspiration, controllability, and ease
of use. Our work examines the current academic research into
computational tools for TTRPGs.

2.2 Non-Academic Computational Support for
TTRPGs

While this work focuses on academic research, there are many
publicly available tools to help support TTRPG gameplay. Wizards
of the Coast, which owns the Dungeons and Dragons system, hosts
D&D Beyond 3, a website where players and GMs can manage
character sheets, combat encounters, and homebrewed content
including spells, monsters, and items. Several websites, including
Roll20 4 and Foundry 5, host virtual tabletops where parties can
play TTRPGs completely remotely. Similarly, Discord extensions
such as Avrae 6 provides tools for playing DnD over Discord. Many
tools are available for generating content for TTRPGs, including
creating/generating maps 7, encounters 8, non-player character stat
blocks 9, names 10, and shops 11. The website Donjon 12 includes

3https://www.dndbeyond.com/
4https://roll20.net/
5https://foundryvtt.com/
6https://avrae.io/
7https://inkarnate.com/maps
8https://tools.goblinist.com/5enc
9https://rpgtinker.com/
10https://www.fantasynamegenerators.com/
11https://5emagic.shop/
12https://donjon.bin.sh/

generators for all of the above along with information about game
rules. Websites like Start Playing 13 and Dungeon Masters Direct 14
allow players to find games led by professional GMs.

2.3 Related Reviews of Literature
Several previous works have examined literature related to compu-
tation and games. Informal review approaches were used to review
the literature related to procedural puzzle generation [16] and pro-
cedural content generation for games [62]. Scoping reviews using a
methodology similar to ours have been done to examine literature
related to Large Language Models (LLMs) for games [60] and proce-
dural generation of dungeons [56]. A systematic review was done
to examine game design tools [23]. While we are the first work
to perform a scoping review of computational tools for TTRPGs,
previous work has done a scoping review of TTRPGs as a means
for psychological interventions [61].

3 Methodology
This scoping review was reported following the Preferred Report-
ing Items for Systematic reviews and Meta-Analyses extension for
Scoping Reviews (PRISMA-ScR).

3.1 Definitions and Edibility
TTRPGs do not have a clear, universal definition, and there is a gray
area between what can be considered a TTRPG and other forms
of gameplay. For this paper a TTRPG is defined by the following
traits:

(1) Game Manager (GM): one (or more) human players is in
charge of running the session for the other players in the
game.

(2) Role-playing: players embody characters via spoken or
written communication during at least part of the gameplay.

(3) Homebrewing: The system allows for custom game content
and storytelling to be developed by the GM, even if there
are also pre-written modules available.

Many other elements could appear in TTRPGs, including combat,
puzzle-solving, and multi-player collaboration. We also included
some papers where a computational system or a pre-writtenmodule
replaced the GM, as we deemed these tools as something that a
human GM could use as well. Using this definition, we developed
the following inclusion criteria for papers:

(1) Must directly mention applications to TTRPGs generally or
to a TTRPG system (e.g. D&D).

(2) Must have a computational interface that is used either of-
fline (in preparation for the session) or online (during the
campaign).

(3) Must be published in an academic venue. Workshop papers
can be included, but theses of any kind will be excluded.

(4) We must be able to retrieve the full text of the paper, and it
must be available in English.

https://www.dndbeyond.com/
https://roll20.net/
https://foundryvtt.com/
https://avrae.io/
https://inkarnate.com/maps
https://tools.goblinist.com/5enc
https://rpgtinker.com/
https://www.fantasynamegenerators.com/
https://5emagic.shop/
https://donjon.bin.sh/
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Computational Tools TTRPGs
procedural tool tabletop role-play
automatic generation table top role play

computational assistant table-top role-play
tabletop roleplay

TTRPG
TTRPGS
TRPG
TRPGS

Dungeons and Dragons
Dungeons & Dragons

Table 1: Key Terms Used in search. The acronym “DnD”
(along with “D&D”) was removed as it is commonly used
in other fields, such as “Drag and drop” in HCI. The full
query text is provided in Appendix B.

3.2 Process
We searched on the ACM Digital Library 15, IEEE Xplore 16, and
Google Scholar 17. The search string contained terms of three cat-
egories: computation, tools, and TTRPGs. The terms within each
category were joined with the “OR” keyword, and the three sets
of keywords were joined with the “AND” keyword. The keywords
are given in Table 1. The search terms were identical across the
three databases. The databases were queried at the beginning of
September 2024. There was no restriction on publication date.

For each query, the resulting citation information was extracted
and put in to the literature review software “Catchii” [28]. This soft-
ware automatically detected potential duplicate citations, which
were reviewed manually. Additional duplicate papers were identi-
fied later on in the process. All non-duplicate papers were screened
(using single screening) first using only the title and abstracts to
identify relevance. The papers that were deemed relevant, were
then reviewed for eligibility based on the full text of the paper. The
reason for exclusion was recorded for each paper in this step.

The resulting papers were read in detail to extract the following
information:

(1) Artifact: What element or interface was created that can be
used in a TTRPG setting?

(2) System: What (if any) TTRPG System is this tool designed
for or restricted to?

(3) Method: What process was used to produce this artifact?
(4) Evaluation: How was the artifact tested for viability?
(5) Outcomes: What were the major findings of this work?
(6) Limitations: What were the major limitations of this work?
The data extraction was also done by one person (the first au-

thor). While the papers were being read, the first author wrote a
description for each data item in a spreadsheet. After all papers
were read, an open coding process was used for the artifact, method,
and evaluation to label each data item. For papers where multiple
codes could apply, the most relevant code was selected. Outcomes
13https://startplaying.games/
14https://dungeonmasterdirect.com/
15https://dl.acm.org/
16https://ieeexplore.ieee.org/Xplore/home.jsp
17https://scholar.google.com/
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Figure 1: Flow diagram for the collection and screening of
papers in this review.

and limitations did not go through a formal coding process, but the
major themes are discussed in the results section. This spreadsheet
is available on the OSF page.

4 Results
4.1 Papers retrieved
The keyword search retrieved 217 papers from ACM, 4 papers from
IEEE, and 4,940 papers from Google Scholar. However, only the
first 980 papers from Google Scholar could be retrieved, due to the
server not returning pages after a certain number. This limitation
was replicated on multiple instances, even months apart, and on
different computers. However, relevant papers were scarce in the
later pages we were able to retrieve, meaning it is unlikely that a
substantial amount of relevant papers would be found on the pages
we were unable to retrieve. From these, 68 papers were flagged as
duplicates by Catchii, which was confirmed manually. Out of the
1,113 papers screened using titles and abstracts, 231 were deemed
eligible for full-text reviews. From these papers, 58 were excluded
for being a thesis, 49 were not related to TTRPGs, 44 were excluded
for not having a tool or not implementing a proposed tool, 13 could
not be confirmed to be published, and 4 papers were not able to
be accessed. This resulted in 46 papers that are included in this
review. A flow diagram is given in Figure 1. A table of all papers in
this review is given in Table 2. All data created from this process is
available on the open science framework 18.

18https://osf.io/5fgku/
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4.2 Metadata
The year and venue for the included papers is shown in Figure 2.
The oldest paper was published in 2008, and the newest paper was
published in the same year as this review (2024). There appears
to be a slight increase in the amount of papers published, starting
around 2020 and continuing until the present day (noting that the
search was conducted in September 2024).

The papers were published in a variety of venues. The most
popular conferences were artificial intelligence conferences that
focused on games (13), including AIIDE: Artificial Intelligence and
Interactive Digital Entertainment (7), the ICAART: International
Conference on Agents and Artificial Intelligence (2), the Games
and NLP workshop (2), and ICC: the International Conference on
Computational Creativity (2). The next most common were general
game conferences (11) such as FDG: the Foundations of Digital
Games (6), COG: Conference on Games (2), SBGames: the Brazilian
Symposium on Computer Games and Digital Entertainment (2), and
DIGRA: Digital Games Research Association (1). Human-computer
interaction conferences were also represented (6), such as CHI: the
ACM conference on Human Factors in Computing Systems (3), CHI-
Play: the Annual Symposium on Computer-Human Interaction in
Play (2), and MHCI: Proceedings of the ACM on Human-Computer
Interaction (1).

4.3 Artifacts
The codes for artifacts are shown in Figure 3. The most common
type of artifacts were tangible interfaces (10). These included digital
game boards [29, 40, 48, 50] and systems to sense tangible figures
on touch screens [39, 51]. These artifacts were designed to allow
players to connect to the game on a physical level (which is part of
the appeal of playing tabletop games), while their computational
elements can assist with data tracking (such as a player’s current
stats) or visualization (for example showing the possible range of
movement). The system proposed in Stemasov et al. [50] enabled
new forms of game-play through crafting and distraction. New
forms of gameplay were also proposed in the WEARPG series of
publications [8–10], which introduced an electronic wristband that
enabled motion-based mini-games in place of random skill checks.
One paper [52] created a robotic bird capable of engaging audiences
during Twitch streams, for the digital audience to feel more engaged
in the physical environment of the streamers.

Another popular type of artifact was artifacts related to narrative
either from generating narrative text (4) or through visualization
of narratives (3). An issue identified in the selected papers, is the
amount of dense narrative information GMs must sort through to
run TTRPG sessions. To assist with this issue, interactive flowcharts
of narrative events [1–3], information highlighting [36], and sum-
marization tools [65] were created. Computational tools were also
used to create text elements that are thematically relevant [47, 63],
answers to brainstorming prompts [65], or suggestions for character
dialog [36].

Five papers related to the creation of maps and dungeons. Three
of these papers produced structured dungeons for TTRPGs. These
dungeons were created based on the flow of the mission [17], user-
specified constraints [6], or the physical limitations of dungeon
tiles [24]. Two papers looked at open-ended environments. One
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Figure 2: A histogram of the year (top) and venue (bottom)
for which the selected papers were published. The venue was
labeled as “other” for all venues for which only one paper
was included.

produced tile maps based on user-created constraints [11], and the
other generated opened worlds based on text prompts [15].

Five papers presented domain-specific languages (given the “lan-
guage” code) that can be used to assist in different aspects of
TTRPGs. These artifacts provide programming languages that are
specific to particular aspects of TTRPGs, often significantly more
restricted than traditional programming languages. This includes
a language that models dice rolls and calculates probability distri-
butions [42], languages to generate textual artifacts such as char-
acter or item descriptions [31–33], and one to create social simu-
lations [53]. All these languages aim to present an interface that
allows the expressiveness of natural language butwith less technical
expertise necessary to program than with traditional programming
languages.

Four papers presented works that replaced a human-GM with a
computational system. The majority of these systems had a similar
structure, where players describe actions in natural language and
the computer GM describes an outcome [4, 27, 55]. The remaining
paper took the approach of creating a game flow state with goals and
methods that players can choose from to approach those goals [38].
Notably, all the works that replace a human-GM focus exclusively
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Figure 3: Artifacts produced by the computational Tools

at the narrative aspect of gameplay and do not consider other
components such as puzzles or combat.

Four papers related to various aspects of character design within
TTRPGs. This includes the generation of stat blocks and charac-
ter traits [19, 58], converting character data between TTRPG sys-
tems [22], and generating image sheets for a character [57].

Several works focused on generating specific aspects of TTRPGs.
Two papers looked at background music recommendation [45] and
generation [21], based on the emotional tones of the session. Two pa-
pers looked at generating spells for D&D [43, 44]. Twoworks looked
at generating commands for the D&D Discord bot “Avrae” [46, 64],
to relieve the burden on players to type the commands during game-
play. Two papers aid in the starting of a TTRPG game by generating
initial scenarios either in the form of quests [35], or environment
setups [30]. One work generated new encounters using a digitized
version of an encounter lookup table [5]. One work looked at gener-
ating newmechanics for role-playing games [66]. One work created
a digitized version of the character sheet for D&D [12].

Overall the artifacts present solutions to several major problems
that occur in TTRPGs. Several artifacts address the information
overload that can occur in TTRPGs, through visualization, data
tracking, or digitalizing paper artifacts. Other artifacts address the
burden of content creation through tools to generate narrative text,
maps, character information, and more. Similarly, the language
artifacts give tools for designers to create their own generators.
Several of the artifacts don’t seek to address problems, but allow
new forms of gameplay including movement based mini-games,
gameplay though physical creation, and playing with a completely
virtual GM.

4.4 Systems
The system codes for all papers are shown in Figure 4. The most
common code was “generic” which represented tools that were not
specific to a particular TTRPG system. In total there were 19 papers
that did not specify a system. Some of these works included other
restrictions such as only being applicable to games live streamed on
Twitch [52], or only producing artifacts in the high fantasy style of
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Figure 4: The system codes for included papers

D&D [57]. Further, one of these papers [21] evaluated their system
using only D&D, even though it could be applied to many systems.

The second most popular code, with 16 papers, was tools specific
to D&D. This is not particularly surprising as D&D is the most
popular system overall, and the only one included by name in
our search terms. Most often these papers were specific to the 5th
edition of D&D (D&D 5e [14]), or did not specify the edition but
were written in a year when D&D 5e was the most popular edition
(roughly 2015 to 2024). Only one paper mentions an earlier edition
[22], but only in the context of converting between D&D 5e and
other editions.

Six of the papers used a system that was custom to the study.
These custom systems were designed to accommodate new modes
of play [8–10, 50] or to present a simplified version of a system [40,
58]. All but the WEARPG [8–10] custom system, are based in some
capacity on D&D. All these custom systems are drastically simpli-
fied when compared to D&D 5e. In one case [58], it does not even
represent a playable system.

Five papers used an established system different from D&D. One
paper [1] used the Gumshoe System, which is a narrative-based
detective TTRPG. Two papers used “GM-less” TTRPG systems,
like Fiasco [30], and Gloomhaven [24]. One paper used Neverwin-
ter [38], which is a digital roleplaying game. In these last two cases
the tools produced can still be used in a TTRPG setting, and so they
were still included.

These papers show a clear bias towards the D&D system. Al-
though we did include this in our search terms, even the papers
that were system-agonistic or developed custom systems, often
incorporate D&D elements or themes. While some papers used
smaller systems, many popular systems were not represented at all.

4.5 Computational Methods
The codes for the methods are shown in Figure 5. Fourteen works
predominantly used software or hardware engineering techniques
to produce the tools. Of these, five papers used only software engi-
neering, including mobile app development [12], interactive visual-
ization [2, 3], wep app development [5], and programming language
development [42]. Nine works used various hardware engineering
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techniques. Four papers used markers or computer vision to sense
and locate tangible objects, such as the miniatures used in TTRPGS
to represent player characters [29, 39, 40, 50]. Two works used ro-
botics and motors in their tools [39, 52]. The WEARPG series of
papers used sensors to detect various motion gestures [8–10]. One
paper looked at the application of laser cutters and 3D printing
pens for TTRPG gameplay [50].

Thirteen papers used some form of “generative AI”. The ma-
jority (11) of generative AI papers used a Large Language Model
(LLM). These papers most often used GPT models including GPT-
2 [4, 21, 43, 44], GPT-3 [36, 46, 64, 65], ChatGPT (which given the
year of publication was most likely using GPT-3) [55], and GPT-
Neo [47]. However, Gemini [27], Llama-2 [43], and OPT [43] were
also used. Several techniques were used to improve the quality
of the models. Seven papers fine-tuned the LLMs on additional
data [4, 21, 43, 44, 46, 47, 64]. Three papers prompted the LLM
model with a representation of the game state [27, 36, 65]. Only one
paper used prompt engineering alone [55]. Two papers used text-to-
image generative AI, using the Stable Diffusion model [15, 57]. One
paper used the unmodified model to generate world images [15],
while the other fine-tuned the model with example D&D style
character images [57].

Nineteen papers used some form of more “classical AI” tech-
niques. Out of these, the most common technique was constraint
solving with eight papers. These papers used Answer Set Program-
ming (ASP) [11, 53, 66], the Prolog Language [1, 30], a “Prolog-
like” language they developed [33], Boolean satisfiability (SAT)
solvers [31], and Satisfiability Modulo Theories (SMT) solvers [32].
Five papers used some form of machine learning including K-
Nearest Neighbor [58], naive Bayes [58], support vector machines
(SVM) [22, 63], regression [22], conditional generative adversarial
networks (C-GANs) [51], convolutional neural networks (CNNs) [63],
and bidirectional neural networks [63]. Additionally, while they pre-
dominantly used LLMs, Newman and Liu [44] also used other kinds
of language models including long short-term memory (LSTM)
networks and k-gram models. Three papers used genetic algo-
rithms (GAs). One paper used a GA with a static fitness [24], while
the others included user input either at the beginning [6] or by
iteratively collecting user feedback to update fitness [19]. Two pa-
pers used game-playing algorithms, including Monte-Carlo Tree
Search (MCTS) [35] and belief–desire–intention (BDI) agents [38].
One paper used a grammar, implementing both a graph grammar
and a shape grammar [17].

While the most common technique used Large Language Models,
the papers in this study still represented a range of computational
techniques. Software and hardware engineering methods were well
represented, along with “traditional” AI approaches such as con-
straint solving or genetic algorithms.

4.6 Evaluation
The evaluation codes are shown in Figure 6. Fifteen papers only con-
ducted an informal evaluation of their work. Most often (13 papers)
this was a presentation of a “proof of concept” or “prototype.” This
meant the authors described their interpretation of the artifacts pro-
duced by their tool and often included an example for the audience
to evaluate themselves. In the other 3 papers [32, 38, 53], an implied
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Figure 5: Computational methods code for included papers

play-test or human evaluation of the artifact was conducted, but
no procedure or data were presented in the paper. Similar to the
proof of concept evaluation, the authors would give their general
impression of the outcomes of this user test.

Six papers conducted only non-human based evaluation. Three
of these papers used automated tests, including reporting accuracy
measures on test data [47, 51] and analyzing the numeric values
of generated artifacts [58]. Three papers conducted an evaluation
based on comparison either to a framework [11] or to a previously
implemented system [33, 39].

Eighteen papers conducted only human-based evaluation. One
of these papers included only design interviews with 11 partic-
ipants [52] and no evaluation of the created artifact. Five stud-
ies included both a preliminary user study to guide the design
process and a follow-up user study to evaluate the created arti-
fact [9, 10, 15, 50, 65]. The preliminary design studies ranged from
4 to 68 participants (median 16), with all but one of them involving
qualitative interviewswith participants, with experience in TTRPGs
or related tasks. The follow-up studies, in all but one study, collected
both qualitative and quantitative (mixed-methods) data. The follow-
up studies ranged from 12 to 71 (median of 15) participants. Nine
papers only did a user study to evaluate the created artifact. Two of
these were mixed-method studies [4, 48] with 8 and 30 participants.
Five papers only collected qualitative data [2, 3, 8, 12, 29], with
between 5 and 19 participants (median of 8). Three papers collected
only quantitative data [19, 22, 55], with 7, 14, and 28 participants.

Six papers included both an automatic and a human evaluation
(the “mixed” code). The automatic evaluation in these papers in-
cludes text similarity metrics such as BertScore [43, 44, 57, 64], accu-
racy measures [45, 64], and comparison between baselines [21, 45].
For the human evaluation, four papers included a quantitative anal-
ysis [21, 43, 45, 57], one paper used a mixed-methods analysis [64]
and one paper used a qualitative only analysis [44].

While some form of human evaluation was common amongst
the included papers, many papers included only informal methods
of evaluating work. In particular, it was common for papers to
evaluate their ideas with a proof of concept that was presented
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to readers. Very few papers only included a automated form of
evaluation.

4.7 Interactions
We also wanted to examine the intersection between the different
data items extracted from the papers. In particular, this was done
to identify current gaps in research. Heatmaps of these interactions
are provided in Figure 7.

Looking at the interaction between artifact and evaluation, we
can notice which artifacts have been evaluated with various meth-
ods. For example, nearly all of the tangible artifacts were evaluated
with a human evaluation, whereas none of the domain-specific
languages had any kind of human evaluation. We can also look at
the intersection between artifacts and TTRPG systems. Tangible
interfaces were most likely to have a custom interface, although
many of them were generic as well. Languages, maps, mechanics,
and music were all likely to be generic to the system; while narra-
tive text, narrative visualization, and spells were all specific to a
system (most often D&D).

Looking at the intersection between evaluation and computa-
tional methods, we can notice which methods have the strongest
evaluation. The constraint-solving, game-playing, and grammar
methods were only evaluated with informal evaluations and did
not have any human evaluations. It should be noted that the system
created by Carpenter et al. [11] was later evaluated using human
evaluation in a paper that was excluded from this study as it did not
implement a new tool [13]. Large language models had the broad-
est variety of evaluation methods, including informal, automated,
human, and mixed evaluation methods.

Finally, we can look at the trends for evaluation methods by pub-
lication venue. The general game conferences (FDG, CoG, SbGames)
published papers with a wide variety of methods from constraint
solving, genetic algorithms, LLMs, ML, game-playing, and gram-
mars. The artificial intelligence conferences (AIIDE, Games and
NLP, ICAART, ICCC) contained papers using constraint solving,
LLMs, ML, and text-to-image techniques. The HCI-focused (CHI,
CHI-Play) conferences included hardware engineering, LLMs, and
ML techniques.

We can notice several trends through these interactions. Tangible
interfaces, which often were designed through hardware engineer-
ing techniques, were most often to be published in HCI specific
conferences and include human evaluation. More “classical” compu-
tational techniques, such as domain specific languages, constraint
solving, game-playing, and grammars, were more likely to be pub-
lished in general game or AI conferences and include informal
evaluations. Modern techniques, particularly LLMs, were published
in a variety of conferences and used a variety of evaluation tech-
niques.

4.8 Outcomes and Limitations
Several trends in outcomes can be found in the included papers.
The most universal outcome is the willingness and excitement of
GMs and TTRPG players to use computational tools in their games.
Every paper in this survey that asked players about their perception
of computational support generally, or about the specific compu-
tational tools, reported a positive reception to this concept, even
when also noting the limitations of current implementations. A par-
ticular opportunity was identified in this survey for computational
support for the tracking and visualization of game data. TTRPGs,
especially complex systems like D&D, have a large cognitive burden
on players and GMs in terms of the amount of information they
need to keep track of. The GMs and players involved in the human
evaluations across the studies in this survey appear particularly
excited about the opportunity of computational tools to assist in
this aspect in game play.

Another trend in the outcomes of these papers was the desire
for tangible interactions among GMs and TTRPG players. Even
when utilizing digital equipment, players remained attached to the
physical components of the game, including dice and miniatures.
Further, players demonstrated excitement about exploring new
forms of game-play, including gesture/movement-based [8–10] and
crafting elements of game-play [50]. It is important to remember
this continued desire for tangible elements of gameplay, even with
the increase in digital opportunities.

There were also several trends to the limitations presented in the
included papers. A major theme that came across in the included
papers was the ease-of-use vs. controllability spectrum. On one
end of this spectrum, there are domain-specific language artifacts,
where the end-user has a very high degree of control over the
output of the system but must manually author all content and
rules for combining content. On the other end of the spectrum,
there are computational GM artifacts, which are very easy for users
to use but offer no control over the direction of gameplay. Nearly all
the papers presented in this study fall somewhere on this spectrum,
where the easier the system is to use the less control is given to the
user. This proposes a major challenge to computational systems as
Tang et al. [54] highlights ease of use and controllability as vital in
tools to support GMs.

A large quantity of papers included very little or only informal
evaluation of their work. Even the works that did include some
form of human evaluation are limited in scope. None of the papers
included in this survey evaluated their system in a long-term cam-
paign that lasted more than one session. While there exist one-shot
campaigns that last only one or a couple of sessions, TTRPGS are
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often played over many sessions. It is also interesting the study was
often designed in a one-shot fashion, but didn’t mention this as
the intent or motivation. Additionally, none of the included studies
evaluated the use of a computational tool through the complete pro-
cess of designing a session: from the planning pre-session through
playing the session. In fact, very few studies looked at the processes
GMs use to design campaigns.

Finally, there are limitations specific to the computational meth-
ods implemented. Any kind of machine learning technique (includ-
ing generative AI) requires a large amount of training data. This
limits the type of content that can be produced to what data can
be retrieved. In particular, these techniques are only well suited for
popular systems such as D&D (where a large amount of data exists),
and ignore smaller systems that may not have the same volume of
data. There are particular concerns when it comes to generative AI
techniques. These strategies often create false or nonsensical out-
puts [34], commonly referred to as “hallucinations.” There are also
ethical concerns with regard to the sourcing of data [37] and the
environmental cost of thesemodels [18, 59]. These largemodels also
can perpetrate bias; for example, inWeerasundara and De Silva [57]
the generated images of women were extremely sexualized, a fact
that was not acknowledged by the authors of the paper.

There is also a concern for the accessibility of some of the pro-
posed tools in the papers. The first concern is the cost and size of
equipment needed to use the tools; for example, the tool proposed
in Stemasov et al. [50] requires users to have access to a laser cutter.
There is also an issue with the amount of technical expertise needed
to use some of the tools presented in this survey. This is particu-
larly evident in the text artifact systems, which despite efforts to be
easier to use for novice programmers, still require a certain amount
of computational thinking ability.

4.9 Funding Sources
The majority (36) of included papers had no funding sources listed.
Three papers had funding from the United States government,
through the National Science Foundation [5, 64, 65], Defense Ad-
vanced Research Projects Agency [64], or Intelligence Advanced
Research Projects Activity [64]. Other works had government fund-
ing from the Spanish Government [39], Brazilian Government [45],
UruguayanGovernment [27], GermanGovernment [50], and the Eu-
ropean Union [43]. One work got funding from “VC Research” [12],
which we were unable to identify definitively but suspect refers to
the first author whose initials are “VC”. Two (2) works got support
from commercial venues in the form of products, including D&D
Beyond (parented by Wizards of the Coast) [64] and the WarpGate
Store [55].

5 Discussion
5.1 Major Trends
The first research question (RQ1) asked what current academic
efforts for computational support for TTRPGs looked like in terms
of artifacts, evaluation, and computation methods. While we go
over these factors in detail in the results, we noticed several trends
among the included papers.

The first trend of interest is the high amount of human evalua-
tion, with 52% (24) of papers including some human evaluation in

their work. These evaluations took various forms, including quan-
titative, qualitative, and mixed-methods approaches. A particularly
interesting technique that appeared in 5 papers, was including hu-
man feedback both to guide the design and to test the implemented
systems. This practice, called “participatory design” [49] has shown
success across design disciplines [7]. Future research could ben-
efit from this model and can consider more areas where human
feedback could be incorporated.

Another trend that appeared in the papers was incorporating
digital and tangible elements in the design of tools. The most com-
mon artifact was tangible devices, from digital game boards to
robotic assistants. These works highlight how part of the desire to
play tabletop games, like TTRPGs, is the physical embodiment of
gameplay that can be lost in purely digital games. By mixing digital
elements with the tangible, the benefits of computation in terms of
data tracking and visualizing can be combined with the desire for
physical interaction. Future research can further investigate how
digital tools can be incorporated into tangible artifacts.

Finally, these papers highlight the continued interest in “tradi-
tional” AI techniques even in themodern landscape of generative AI.
While large language models (LLMs) were the most popular com-
putational method investigated, older techniques like constraint-
solving, machine learning algorithms, and genetic algorithms still
have papers published in 2023 (and possibly the later half of 2024).
These works highlight the value of continued investigation of older
methods of computation alongside researching the most modern
technological advancements.

5.2 Opportunities for Future Work
The second research question (RQ2) asked what areas remain un-
explored in this domain. Through the examination of the included
papers, we have identified several key open areas for future work.

The limitations identified in the included papers present new
opportunities for future research in this area. One of the major
limitations was the ease-of-use vs. controllability trade-off that was
seen in many artifacts in this study. For computational tools to
actually be used by GMs and players, they have to both lighten the
workload of creation and abide closely by the vision of the designer.
Tools, such as the domain-specific languages presented here, re-
quire incredible labor on the part of the human designer. These tools
are likely to be too daunting or require too much effort for GMs or
players to actually consider using. On the other hand, completely
computational GMs lose the personalized human-designed aspect of
gameplay that makes TTRPGs special and unique. A potential solu-
tion to this problem is the use of co-creative and mixed-initiative AI
techniques. With this methodology, the computational tool and the
human user would both contribute to the content being generated.
This would allow the end user to give some of the responsibility of
content creation to the computational system, while still being able
to refine and guide this process. Only one of the papers presented in
this study [11] proposed any kind of mixed-initiative method. Any
work going forward that hopes to be used in real TTRPG games
will need to consider how to make system both controllable and
easy to use.

There are also opportunities in the evaluation of computational
tools. None of the studies included in this review were evaluated
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Figure 7: Heatmap of the count of papers at the intersection between different data items.

in realistic environments for TTRPG gameplay. Studies were most
often done with parties that were not previously established, over
games that were not designed by the GM, and only lasted a single
session. This is not representative of the way TTRPGs are actually
played, often between friends with a close bond, with a personalized
gameplay experience, and campaigns that last multiple months to
multiple years. These are all aspects of TTRPGs that make them
unique from other types of gameplay, and the failure to represent
these aspects brings into question the usefulness of these tools. A
study that looks at the use of a computational tool throughout the
entire process of creating and playing a TTRPG, from brainstorming
and planning through running a campaign over multiple sessions,
would be of great value to the research community. This type of
study would, however, involve a significant amount of time and
resources to conduct.

In terms of AI-based techniques, the investigation of models that
work with a smaller amount of training data can be of value. This
would allow tools to apply to settings and systems that are less
popular (and therefore have less data) than larger systems like D&D.

Many of the machine learning techniques presented here produce
artifacts representitive of only those most commonly thought of as
TTRPG content: Dungeon and Dragons artifacts set in a medieval
high fantasy setting with oil paint styled illustrations. Procedural
generation ismost useful, not for replicatingwhat already exists, but
for expanding the diversity of content that exists; allowing amueter
designers to bring their individual aspirations to life. To accomplish
this, machine learning approaches would need to be adapted to
only work with a small amount of previously created artifacts. This
can also help mitigate some of the ethical issues behind current
generative AI techniques. Smaller amounts of training data allow
researchers to better vet the data in terms of copyright and access
rights, along with biases that may be present. Additionally, smaller
models are less computationally expensive and therefore have a
smaller carbon impact. While models with smaller training data
have their set of limitations, investigation into these types of models
could be of great value.

A consideration for future work is what systems the computa-
tional tools are geared towards. For example, all included papers
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related to narrative focused on a specific system. It seems like it
would be possible to create tools that are system agnostic, which
can increase the population that may use them. Additionally, tangi-
ble interfaces were often designed based on a system designed for
the study. Future work can consider more system-agnostic tangible
interfaces, or creating tangible interfaces geared toward existing
systems.

Another limitation that can guide future work is the accessibility
of tools presented here. Future work can consider how to incorpo-
rate digital and physical equipment in a cost-efficient way that can
allow people with fewer resources to access these tools. It is also
interesting that none of the studies, particularly with tangible inter-
faces, addressed a major issue within TTRPG games: the experience
of players when they are not in person. Several commercial tools
give access to virtual tabletops for remote play, but this does not
fully replicate the in-person experience. Additionally, to our knowl-
edge, there are not tools designed for hybrid experience: where
some players are remote and others in person. Digital game boards
seem like a great opportunity to optimize the experience for both
in-person and remote player, yet none of the studies explored this
possibility. We can also consider ways to allow users to access the
expressiveness of languages without needing the high amount of
technical skills needed to use programming languages. Potentially
some sort of visual interface can be developed as a wrapper for
these proposed languages.

Finally, there are several aspects of gameplay in TTRPGs that
were not presented in these studies, in particular combat and puzzle-
solving. While Arnold et al. [5] presented a digital tool to generate
combat encounters, this used the very simplistic model of random
look-up tables (which were already available in physical material
such as the Dungeon Master’s Guide). More advanced techniques
for generating encounters or monsters could be considered in fu-
ture work. Further, while previous work [20] has investigated the
generation of narrative-based puzzles, this has not been applied or
tested in the environment of TTRPGs. Future work can investigate
ways to help GMs develop puzzles that fit into the narrative of the
campaign while being interesting and fun to solve.

6 Limitations
Our study has several limitations to its validity. Themajor limitation
is that this work only investigates academic endeavors. There are
many computational tools that GMs use outside of academia that
would be of value to investigate. Further, due to the scope of this
study, we excluded any theses from our evaluation. Our queries
identified many undergraduate, master’s, and doctoral theses that
could be of value to the academic community. It is also possible that
limiting this review to papers with implemented systems excluded
papers that proposed novel ideas or evaluated previous work (like
with Crain et al. [13]). We also limited our search terms to those
of TTRPGs generally and for the most popular system “D&D.” It
is possible we could have identified more work if we had included
other systems such as Pathfinder or Call of Cthulhu. The review
process was also done by only one person, which means that there
is some subjectivity in the inclusion and evaluation of papers.

7 Conclusion
We examined 46 papers related to computational tools for table-top
role-playing games. These papers contained a wide variety of pro-
duced artifacts, computational methods, and evaluations. The most
popular artifacts were tangible devices, the most popular method
was large language model, and the most popular evaluation tech-
nique was human evaluation. We also identified major gaps in
current research including mixed-initiative methods, long-term hu-
man evaluation, smaller AI models, and tools for combat or puzzles.
These gaps provide opportunities for future research endeavors.
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A All Included Papers

Title Year Artifact Method Evaluation System

The TViews table role-playing game [40] 2008 Tangible Interface Hardware Human Custom
Troll, a language for specifying dice-rolls [42] 2009 Language Software Prototype Generic
Adventures in level design: generating missions and spaces for action adventure
games [17]

2010 Maps Grammar Prototype Generic

Tisch digital tools supporting board games [29] 2012 Tangible Interface Hardware Human Generic
ToyVision: a toolkit to support the creation of innovative board-games with
tangible interaction [39]

2013 Tangible Interface Hardware Comparison Generic

Automatic generation of fantasy role-playing modules [6] 2014 Maps GA Prototype Generic
Generating and adapting game mechanics [66] 2014 Mechanics Constraint Prototype Generic
Fiascomatic: A framework for automated Fiasco playsets [30] 2015 Scenarios Constraint Prototype Fiasco
WEARPG: game design implications for movement-based play in table-top
role-playing games with arm-worn devices [9]

2016 Tangible Interface Hardware Human Custom

WEARPG: Movement-Based Tabletop Role-Playing Game with Arm-Worn
Devices and an Augmented Die [8]

2017 Tangible Interface Hardware Human Custom

Bardo: Emotion-based music recommendation for tabletop role-playing games
[45]

2017 Music ML Mixed Generic

A BDI Game Master Agent for Computer Role-Playing Games [38] 2017 Computer GM Agent Informal Neverwinter
Extracting Design Guidelines for Wearables and Movement in Tabletop Role-
Playing Games via a Research Through Design Process [10]

2018 Tangible Interface Hardware Human Custom

Imaginarium: A tool for casual constraint-based pcg [31] 2019 Language Constraint Prototype Generic
Mysterious murder-mcts-driven murder mystery generation [35] 2019 Scenarios Agent Prototype Generic
Adaptive Generation of Characters for Tabletop Role Playing Games [19] 2019 Character Design GA Human D&D
The calculation of player’s and non-player character’s gameplay attribute
growth in role-playing game with K-NN and Naive Bayes [58]

2020 Character Design ML Automated Custom

Truesight Battle Grid - Enhancing the Game Experience of Tabletop Role-
Playing through Tangible Data Visualization [48]

2020 Tangible Interface Hardware Human D&D

Computer-generated music for tabletop role-playing games [21] 2020 Music LLM Mixed Generic
A declarative PCG tool for casual users [32] 2020 Language Constraint Prototype Generic
Kismet: a small social simulation language [53] 2020 Language Constraint Informal Generic
Interviews towards designing support tools for TTRPG game masters [2] 2021 Visualization Software Human D&D
Casual Creation of Tile Maps via Authorable Constraint-Based Generators [11] 2021 Maps Constraint Comparison Generic
Chaotic Creations [5] 2021 Web App Software Prototype D&D
Party Mascot: Experimental Prop Design for Streaming Actual Plays [52] 2022 Tangible Interface Hardware Prototype Generic
Step: a highly expressive text generation language [33] 2022 Language Constraint Comparison Generic
Generating descriptive and rules-adhering spells for dungeons &dragons fifth
edition [44]

2022 Spells LLM Mixed D&D

Using language models to convert between natural language and game com-
mands [46]

2022 Avrae Commands LLM Human D&D

Requirements analysis and speculative design of support tools for TTRPG game
masters [3]

2022 Visualization Software Human D&D

Conductive Fiducial Tangibles for Everyone: A Data Simulation-Based Toolkit
using Deep Learning [51]

2022 Tangible Interface ML Automated Generic

A Primer on Synthesis and Evaluation of a Domain-specific Large Data Set for
Dungeons &Dragons [47]

2022 Narrative Text LLM Automated D&D

Towards Computational Support with Language Models for TTRPG Game
Masters [36]

2023 Narrative Text LLM Prototype Gumshoe

WorldSmith: Iterative and Expressive Prompting for World Building with a
Generative AI [15]

2023 Maps Text-to-
image

Human Generic

Shoelace: A Storytelling Assistant for GUMSHOE One-2-One [1] 2023 Visualization Constraint Prototype Gumshoe
Fireball: A dataset of dungeons and dragons actual-play with structured game
state information [64]

2023 Avrae Commands LLM Mixed D&D

CALYPSO: LLMs as Dungeon Master’s Assistants [65] 2023 Narrative Text LLM Human D&D
Exploring the Potential of ChatGPT as a Dungeon Master in Dungeons &
Dragons tabletop game [55]

2023 Computer GM LLM Human D&D

Continued on next page
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Title Year Artifact Method Evaluation System

Fable Reborn: Investigating Gameplay Experience between a Human Player
and a Virtual Dungeon Master [4]

2023 Computer GM LLM Human D&D

Enhancing Interactive Storytelling: A Computational Approach to Au-
tonomously Generating Role-Playing Game Scripts with Natural Language
Processing [63]

2023 Narrative Text ML Human D&D

Computer Aided Content Generation – A Gloomhaven Case Study [24] 2023 Maps GA Prototype Gloomhaven
RPG Creature Design: Cross-System Analysis and Conversion [22] 2023 Character Design ML Human D&D
PAYADOR: A Minimalist Approach to Grounding Language Models on Struc-
tured Data for Interactive Storytelling and Role-playing Games [27]

2024 Computer GM LLM Prototype Generic

A Multi-Stage Approach to Image Consistency in Zero-Shot Character Art
Generation for the D&D Domain [57]

2024 Character Design Text-to-
image

Mixed Generic

Leveraging Large Language Models for Spell-Generation in Dungeons &Drag-
ons [43]

2024 Spells LLM Mixed D&D

DungeonMaker: Embedding Tangible Creation and Destruction in Hybrid Board
Games through Personal Fabrication Technology [50]

2024 Tangible Interface Hardware Human Custom

New product design and implementation of aboleth: a mobile D&D character
creator for enterprise mobile applications and metaverse [12]

2024 Web App Software Human D&D
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B Query Text
The full query text for the search is given below. This string was
used for all databases.

(procedural OR automatic OR computational) AND (tool OR

generation OR assistant) AND ("Tabletop role-play"

OR "table top role play" OR "table-top role-play"

OR "Tabletop roleplay" OR "TTRPG" OR "TTRPGS" OR "

TRPG" OR "TRPGS" OR "Dungeons and Dragons" OR "

Dungeons & Dragons") AND game
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