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Abstract

In this paper, I present a preliminary approach for encoding
location data for CiF-like social characters in a to alleviate
some of the authorial burden associated with authoring these
types of interactive characters. To ease some of the authorial
burden, I discuss how decoupling character actions and stor-
ing them within the environment can lead to a lowering of
authorial complexity as well as treating the environment as
a first-class entity can lead to more nuanced character per-
formances. To better understand what is being decoupled, I
describe how the term environment may be too vague when
regarding interactive characters and their performances, and
instead extending concepts from theater and dramaturgy, such
as stage and props. From there I describe their functionality
and possible encoding for props and stages.

Introduction

The authoring of interactive characters is an immense autho-
rial burden (Chen, Nelson, and Mateas 2009; Garbe 2020)
for writers and designers because of the possible interaction
space of the player. Developing characters that are both be-
lievable and responsive to player interaction is challenging
because it requires the effective capture of nuanced perfor-
mances while maintaining consistency within the game en-
vironments to ensure believable characters (Mateas 1999).
To address the authorial burden, character systems and nar-
rative systems have been created to reduce the difficulty of
designing believable characters for interactive experiences,
systems such as A Behavior Language (ABL) (Mateas and
Stern 2002), Comme il Faut (CiF) (Mccoy et al. 2011), and
Praxis (Evans and Short 2014).

Most computational character systems prioritized charac-
ter representation and behavior, addressing various aspects
as primary salient representations (e.g., planning charac-
ter actions, modeling social dynamics, simulating cognitive
processes). An additional representational layer of the envi-
ronment and its objects could be incorporated. In Facade, the
ABL-powered characters Trip and Grace (Mateas and Stern
2005) are in an apartment, and the CiF-powered high school
students in Prom Week (Mccoy et al. 2013) are primarily at
their high school before the setting changes in the final act to
the prom night. These character systems still needed to nest
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their characters in space; thus, if characters must have per-
formances, then they need a stage for those performances.

The importance of encoding more information into the en-
vironment is due to enhancing character believability and
addressing authorial burden; therefore, location data and in-
formation should have the same degree of discrete systems-
making as other computational narrative and character sys-
tems. By reframing the environment and objects as a stages,
sub-stages, and props and treating each as a container of
additional social or meta-functionality through a queryable
graph structure, I believe this would give more authorial
leverage for writing complex narrative systems. The rest of
this paper will focus on my preliminary breakdown of the
environment, tentative implementations by extending CiF to
be environment-aware to prototype a more robust future sys-
tem

Previous Work

In 2018, I worked on a design-enabled WaveFunctionCol-
lapse (Sandhu, Chen, and McCoy 2019), which would add
in rules that would execute depending on the state of the
generative artifact. If a locked door was generated, then
a key should be put somewhere within the level. I began
looking towards other schools of thought when it came
to space—such as architecture. After familiarizing myself
with architectural design philosophies, including Christo-
pher Alexander’s spatial concepts CITE, I authored a poster
paper focused on design patterns in levels and environments,
as well as potential methods for encoding them into procedu-
ral algorithms, such as WaveFunctionCollapse (Sandhu and
McCoy 2019). The focus of my third project in procedural
level generation focused on generating 2D horror maps that
are generated based on genre conventions (Sandhu, Mitchell,
and Mccoy 2021). TileTerror was made possible with the
work of my co-author, Kyle Mitchell.

As for my character and procedural narrative research, I
was involved in the development of a system, named Sun-
set Valley (Liao et al. 2023), which focused on the flow of
gossip in a social network. For Sunset Valley, I utilized nov-
elist methods of introducing characters through direct inter-
action or by report (Card 1988). Furthering my analysis of
novelist techniques, I published a paper centered on narra-
tive generation via MICE, a method utilized by novelists for
story creation, where MICE was an acronym for generating



four different plots—M ilieus, inquiry, Character, and Event.
My most recent published work examined the relationship
between procedural narrative and procedural content gener-
ation (Sandhu and McCoy 2023).

Prospective Idea

Characters do not act in front of a white room' devoid of
context; their actions are grounded in the digital world that
they are embedded in. Yet, often the digital environment is
generally considered set dressing, with a few interactable
objects scattered throughout the environment. While there
are ways to ensure characters seem involved in their set-
tings, such as pathfinding algorithms to more scripted in-
teractions such as cutscenes, a deeper representation of the
environment may still be undiscovered. Which brings me to
the core of my prospective idea, extending the dramaturgical
metaphor of CiF to the environment by considering objects
and the environment as props and stages. In order to enhance
character believability, the environments in which they ex-
ist must be first class entities, much like social relationships
and social practices. I do not believe this is too far-flung
of an idea as game designers have already been consider-
ing the importance of environmental consideration, such as
environmental storytelling (Carson 2004) to using scenogra-
phy within their practice (Kemenczy 2014), to constructing
“smart zones” (de Sevin, Chopinaud, and Mars 2019) for
ambient NPCs.

The following sections of this paper will be dedicated to
presenting definitions of roles, props, stages, and substages,
and possible implentantion strategies will be described. First
roles will be explained as they are a foundational step for en-
abling the stage and props; while important, they are not the
crux of my interests, which are stages and props, which I will
describe and then give a possible encoding for each. CiF will
be mentioned much through this, but I treat it as a prototyp-
ing tool for the eventual stage-centric system I wish to build.
I also take inspiration from Dormans work on generating
spaces for missions (Dormans and Bakkes 2011) and Ludo-
scope’s graph system (Protsenko, Dormans, and van Rozen
2025) for encoding environment information.

Roles To start, roles can be understood as a compila-
tion of information on how a specific “role” should be
executed, similar to character archetypes in Role-Playing
Games (RPGs), such as, Larian Studio’s Baldur’s Gate III
(Larian Studios 2023). An example would be a “tank” in an
RPG focuses on absorbing a significant amount of damage,
while a healer heals their allies, and the Rogue or Fighter
focus on attacking as frequently as possible. These roles are
distinct from each other, containing its own strengths and
weaknesses. But they contain their own procedures and ac-
tions, such as a healer waiting behind their teammates as
they are often suspectible to enemy attacks, in the back line,
healing the tank. However, these roles need not be limited
to conventional RPG classes. They can also be social roles,
which can be encoded in CiF.

!The “white room syndrome” occurs in novels when a charac-
ter or characters are not grounded in their environments and their
actions seem to occur in a “white room.”
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The architecture of CiF will be excluded from this discus-
sion, but it should be noted that CiF enables the bundling
of rules and actions into data structures that function in a
manner similar to roles. These collections are generic (for
reusability reasons), which allow authors to devise a “par-
ent” role alongside a “tank” role within the same game.
The divergence between the two roles necessitates this point
that a role need not be only combat. Instead of tanking the
damage, the parent might have to speak to their child. CiF
can fulfill both of these roles and, what’s more engaging, a
character can incorporate both roles concurrently. As for the
need of roles, there must be some interface between charac-
ters, the stage, and props. A character with the role of a tank
might find weapons far more valuable than a character with a
parent role, but a character with both roles might find armor
far more necessary than a weapon as they want to get back
home to their child. Both the armor and sword are objects,
but they are also props.

Props An example of a prop within a fantasy world, like
Bethesda’s Oblivion Remastered (Bethesda Game Studios
and Virtuos 2025) 2, would be a sword. Dependent upon
the player’s sword quality, a blacksmith could comment, of-
fering repair or replacement if it is a rusty blade. If instead
the player has a legendary sword, then the blacksmith might
show reverence or awe. Even though the two objects are of
the same class (a sword) their social responses and impli-
cations should not be the same type of response. To further
clarify, there is no functional difference between a prop and
an object, except for the prop’s extension into the meta-space
of social interactions and character/social roles.

Concerning prop encoding, this represents an expansion
of smart objects (Kallmann and Thalmann 1998), which en-
compass properties, procedures, and interactions within the
object, primarily to allocate computational complexity from
characters to objects, thus distributing procedures and al-
lowing for a more reusable design. If smart objects were
intended to help the animation process, then props are to
decentralize the social complexity of social characters to ob-
jects as well. Rather than encoding all characters and their
interfacing mechanisms with all props, only those with the
correct social role can successfully interact with a prop that
also contains information about that prop. For instance, a
tank knows how to best use a shield, while a swordsman
knows how to wield a blade versus a blacksmith repairing
it. By choosing the object’s affordances based on role, the
prop becomes modular—-much in the same way a smart ob-
ject does, but now with a focus towards character believabil-
ity rather than functionality. A key point, however, is that
there needs to be some interface layer between the character
and prop, hence the need for roles.

Stages Consider this example of two characters, A and B,
where A has just been broken up with, while B is A’s friend
and has been tasked to get them out of the house. Undeterred

2Oblivion contains another great example of mechanical ways
that props lead to more believable behaviors. Stolen items must be
sold to a fence, thus reinforcing a player’s choices, possibly leading
to a deeper sense of role immersion.



by the request, B suggests they go to the cafe that A likes,
and as they arrive, A appears more emotionally distraught
than before. Concerned, B asks what’s wrong, to which A
responds with that their ex-partner would take them on dates
to the same cafe. The scene closes with B feels bad now for
being so crass and not remembering something so important.

This example captures why I think the environment needs
to be treated as a first-class entity, but also shows the power
of the stage. Without the environment as a first-class en-
tity, encoding information regarding A and their ex-partner’s
cafe dates would be complex, involving inefficient searches
through character action histories to find out which cafe A
and their ex-partner would go to. Instead, by encoding the
history and the actions within the cafe, it would be relatively
easy to pull out the information of “A is at the cafe, their
partner is now their ex, A should feel melancholy now.”

Despite its potential for oversimplification, this represents
a possible outcome within the cafe, assuming the cafe con-
tained its own set of information. Furthermore, should A be-
gin to weep, what would be the response of the patrons?
Maybe there would be a series of character look ups within
the system and cross-reference each role’s reaction, how-
ever, the environment could contain more than just history.
Stages could also contain their own procedures and prac-
tices that can be agnostically encoded from either character
or narrative. Now the cafe-goer doesn’t need to know about
what to do, instead the cafe contains this information.

The cafe in the above example is at its essence, what I
consider a stage to be, a container of location-specific pro-
cedures, actions, and interactive objects, or a meta-location
encompassing data pertaining to a tangible location (e.g., a
single screen in a 2D game, or the dimensions within a 3D
game), in addition to all props located therein, along with
any additional stages contained within that location (sub-
stages). Thus if props give additional social role function-
ality to objects, then the stage gives additional social actions
to the environment.

An example of procedures with included props would be,
“have a drink,” which is different depending on the location.
At the cafe, the drink might be a latte while at a bar it is a
beer. This process is similar to Smart Zones (Howard 2019),
which are areas or zones that try and invoke the ambient life
of a location, such as tavern goers, through encapsulation
role actions and procedures within a zone collection. The
difference between Smart Zones and the proposed solution
within this paper is that I wish to focus more on the social
character rather than creating ambient characters that only
exist to create living scenes. However, a stage is not solely
comprised of these attributes or collections, nor is it a singu-
lar stage; a stage could be many stages combined.

Substages Stages® can contain stages within them. Subor-
dinate stages—or substages—are exactly like stages; however,
they are housed within the framing of another stage. Like
acamera focusing on a bar conversation between two people
in a tavern. Though the tavern is there, the two characters

3While T use the word stages and substages, sets and stages may
also work, however, more interrogation between the two sets of
terms is required.
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and their performance are the focus. While it might seem un-
necessary to care about the tavern, note that the tavern still
flavors the interaction, the two characters could be drinking
a strong drink versus if they were speaking at the bartop of
a cafe. Though the interaction may remain the same, the set-
ting can change the conversation’s mood.

Procedural Generation and Graph Encodings To en-
code stages into a data structure, a straightforward way
would be to use ideas from procgen research, like using
graphs to represent spatial data The method for generat-
ing dungeons and worlds within Unexplored focus on cre-
ating Directed Acyclic Graphs (DAG), which is the basis for
all the dungeons within Unexplored. Additionally, Cooper’s
Sturgeon-GRAPH (Cooper 2023) is another system, which
uses a WaveFunctionCollapse-like method to generate lo-
cation/level graphs. With graphs, my prospective system
would gain additional advantages such as encoding each dig-
ital prop as a node with edges that define which characters
in the scene can use said prop; additionally graphs can be
queried to find information that might not be readily avail-
able to a designer (assuming a mixed-initiative tool of my
system was created). These preliminary graphs could con-
tain information such as interactables on the stage, the char-
acters that are present, and so forth.

As for the graphs themselves, they would begin with a
root node, either the world or stage, and in a more tree-like
structure descend from abstract concepts like “cafe” or “tav-
ern” to property nodes such as the owner of the cafe or tav-
ern to then terminating with prop nodes such as the range of
chairs, the decor, static and dynamic props, and the different
exit and entrance points. At the terminating node, charac-
ters can also be added to the location node to show which
characters are currently there. Additionally, there would be
CiF-like sets of production rules and procedures that would
apply to certain node types, like cafes and taverns. These lo-
cation rules would describe the actions or procedures a char-
acter could take. Finally, both the graph and the production
collection would be shared with other Al systems, much like
how smart objects are shared with other systems. By sharing
graphs, different systems can work together to create more
nuanced character performances and more consistent narra-
tives. A current weakness of this approach is that there is
currently no strong ontology for what should be contained
within a stage graph, and it is still in its preliminary stages.

Conclusion

With the additional salience layer of the environment and its
objects, the characters can have even more nuanced perfor-
mances through knowing about their stage or the props in
hand. To implement both the props, stages, and sub-stages, I
borrow from previous works of smart objects, location graph
encodings, and CiF to prototype a system that cares for the
stage in a first-class way. I also describe why character roles
are still important as they act as an interface layer between
the character and the stage as well as the props themselves.
With this system, I hope to explore different avenues of
design spaces, such as computational environmental story-
telling or computational scenography.
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