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ABSTRACT
In many games, NPC-player interactions play a vital role in game-
play. Previous literature has successfully shown how NPC interac-
tion focused on social simulation is an effective means for creating
dynamic characters such as in the games Prom Week and Versu.
We believe that social simulation is a key element in the creation
of complex characters, which is further aided by natural language
interaction and knowledge modeling. In this work, we propose an
architecture for player-NPC interactions built on top of the Ensem-
ble engine that additionally incorporates chatbots and knowledge
modeling technology, with the objective of making craftable and
interesting NPCs more easily authorable.
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CCS CONCEPTS
• General and reference → Design; • Human-centered com-
puting→ Text input; • Computing methodologies→Model-
ing and simulation; Agent.
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1 INTRODUCTION
In many video games, nonplayer characters (NPCs) are an essen-
tial component within a game’s design. They provide a wealth of
information, aid in the immersion of players, and contribute to the
story and lore. Done badly, NPCs can bore players, mislead them,
and break the players’ magic circle [4]. Simply, NPCs can hinder or
enhance a game.
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Current research has shown great strides in NPC development
through computational systems, story structures, and social simu-
lation. Social simulation enables unique experiences relying on the
player’s use of social mechanics (ex: talk, gossip) in games. Players
in a social simulation-based game interact socially akin to how a
player solves problems in a puzzle game [9]. Classic work such
as Façade [7], and more recently Prom Week [17], have demon-
strated the use of natural language, drama management, and social
simulations to create a unique player experience.

In this paper, we present Scheherazade’s Tavern, a game proto-
type that aims to expand upon existing techniques for player-NPC
interaction to allow for more in-depth, varied interactions. In par-
ticular, the system combines a chatbot-like interface with social
simulation enacted via the Ensemble Engine (a preexisting AI frame-
work for social simulations)[16] and knowledge modeling to create
a game centered around human interaction. We believe that by
expanding on these interactions, we can gain insight into what
engages players and, in turn, what players gain from these inter-
actions. In particular, we would like to support the exploration of
the NPC’s character via these interactions, hoping to build out the
sense of the NPC’s depth.

Other research has been done into character believability, where
believability for autonomous characters entails certain require-
ments relating to that of animation such as personality, emotion,
self-motivation, reaction, social relationships, and expression [6].
These have included an additional hard set of requirements for
autonomous characters to portray, such as requiring the characters
to have the ability to pursue the completion of their goals, imple-
ment simultaneous actions, react to situations, and exhibit broad
capabilities of sensing, thinking and acting [6].

Our interest in character depth stems from this notion of be-
lievability but with our focus on whether the player perceives the
characters to have an internal life, a coherent personality, and a
consistent backstory.

Our prototype attempts to support and expand on the notion of
character depth by including the following:

• Allowing the player to interact with the NPC through a nat-
ural language interface. We believe natural language invites
the player to express themselves and supports the player’s
sense of exploration, as evidenced by work such as Façade,
parser-based adventure games, and virtual assistants. Fur-
thermore, Sali’s work [15] has shown that natural language
interfaces, while difficult to use, can reward players with
high levels of engagement and enjoyment. In this prototype,
we use a chatbot interface in lieu of a menu as the primary
communication method.

• Allowing the NPC agency in the conversation. We believe
by allowing the NPC to change the topic or direction of the
conversation, the player would perceive them as entities with
internal lives. In this prototype, this is prompted through
the Ensemble Engine’s social modeling.

• Allowing the NPC to know facts about the world they exist
in and comment on them. This prototype models knowledge
asymmetrically, with each character (including the modeled
player character) possessing a unique subset of the facts
in the world. This is the greatest departure from the CIF

system and its descendant the Ensemble Engine, as neither
supported such asymmetric knowledge modeling.

• Allowing the author to include authored content along-
side partially generated content created from what the NPC
knows. In doing so, authorial control over the character and
narrative is not lost to the machinations of the system, but
rather, two forms of content, both hand authored and system
generated, work together to support and expand each other,
making up for some of the shortcomings of the other.

Furthermore, in order to validate our system’s architecture and
inquiries, we conducted a pilot study to examine the player-NPC
interactions made possible by our architecture. We try to answer
the following question: does our system’s player-NPC interactions
add to the NPC’s sense of depth? Additionally, does it enhance
player engagement and interest in the character?

2 RELATEDWORK
There are many frameworks and systems established with the inten-
tion of providing a complex social simulation or a unique generative
narrative system, most focusing on NPC interactions. This section
will discuss academic and industry projects as they relate to differ-
ent parts of our proposed model.

2.1 Social simulation systems
Comme il Faut (CIF) is a social simulation architecture that focuses
on social agents [9]. Through CIF, authors can create rich social
interactions between agents through the authoring of reusable
rules for volition and actions. The authors have demonstrated the
strengths of the CIF system by creating the game Prom Week,
featuring an array of complex NPC to player interactions [17].
Prom Week features a puzzle-like play space for players, with the
goal of helping one or more characters achieve some social state.
Players can achieve this by directing any number of characters
from a small cast to perform an action that they have some desire
(as determined by the underlying CIF system) to do.

Other authors have built upon the CIF system. Sullivan et al.’s
work in CIF-RPG and Mismanor [20, 21] advanced CIF by adding
item and knowledge representation and additional character com-
plexity (in multi-agent interactions). Unlike Prom Week, which
featured a god-mode control of the social state without a player
character, Mismanor focused on player-controlled avatars interact-
ing with NPCs as another entity within the game’s world.

Treanor et al. extended the Ensemble Engine, a CIF successor, by
creating “social practices” [16]. Social practices are defined by the
authors as “a normative pattern of social interaction that captures
the nuances that result from the individual agent’s situation in the
social state” [22]. Social practices present a deeper expansion on
Ensemble’s social simulation, making games more interactive and
playable at precise levels of interaction (e.g., at the dialogue level).

Furthermore, researchers have extended social simulations on
other platforms. Shapiro et al. have implemented a real-time sys-
tem using the Kinect to respond to social (player) cues, enabling
moment-to-moment embodied gestural interaction with characters
[18].

Other researchers have implemented social modeling architec-
tures based on CIF within existing game engines. For example,
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[10, 11] re-implement and extend CIF within the modding tools of
the AAA game Conan Exiles. In [11] they created a CIF-based ver-
sion of an NPC merchant and demonstrate that people find it more
enjoyable and believable than the traditional merchant character,
while in [10] they extend CIF to include a model of emotion and a
belief system, though the beliefs focused on social state rather than
facts that can be brought up in conversation as we’re doing in this
paper.

Façade [7] employs believable agents implemented within a reac-
tive planner to enable conversational interaction within a dramatic
scenario. But Façade does not include an explicit social simulation.
Versu [3] employs explicit models of social practices that are sim-
ilar to CIF and Ensemble social models, though with a focus on
character centered appraisals of social state. Further, Versu makes
use of menu-based rather than natural language interaction.

2.2 Natural language systems for games and
characters

In the natural language processing aspect of our work, our focus is
not on demonstrating a novel method within NLP research, but in
demonstrating the use of existing methods that are readily acces-
sible to game developers to add natural language interaction to a
social-simulation-based game experience.

Within academic research, natural language has been used in
experimental playable experiences with great results. In Façade,
players can chat and interact with NPCs using a keyboard and
mouse. A rule-based bottom-up island parser is used to recognize
discourse acts from natural language [8]. More recently, the game
SHRDLU (named after Terry Winograd’s pioneering work in natu-
ral language processing and knowledge modeling) uses a natural
language interface to allow the player to interact with robot NPCs
in an adventure game set on a space station. This gamemakes use of
an explicit logical model of the state of the world and agent beliefs,
parsing player utterances into logical statements and queries, and
generating responses from formal representations. Other uses of
natural language exist in serious games, where researchers [13]
observed that NLP has been mainly used for classification and
speech-related tasks, noting possible future areas for natural lan-
guage exploration.

Natural language interfaces have also been used in commercial
games. For example, the adventure game Bots Colony [19] supports
a speech-based interface allowing players to converse with robotic
NPCs mid gameplay, while the game Event[0] [2] extends chatbot
techniques to enable text-based interaction.

Within games, chatbots are still one of the primary approaches
for including natural language interaction. Chatbots tend to state-
lessly map directly from patterns recognized in natural language
input to natural language responses, though numerous extensions
exist that add small amounts of state to condition the mappings
from input to output. Two of the earliest chatbots, ELIZA [24] and
PARRY [1], demonstrated how users actively collude in maintain-
ing conversational coherence with these simple systems, an effect
later termed the ELIZA effect [23]. The enduring popularity of
chatbot approaches is due both to their relative implementation
simplicity and to their effectiveness via the ELIZA effect. In this
paper we demonstrate how chatbot approaches can be integrated

with a social simulation system to provide sophisticated state-based
responses and proactive character turn taking.

2.3 Knowledge modeling
As mentioned above, the game SHRDLU makes use of predicate-
logic-based representation of knowledge, allowing characters to
reason about the world. However, our approach to knowledge mod-
eling builds most directly on the approach in Talk of the Town [14].
Here, NPCs have a knowledge-base of facts about the world, orga-
nized to support fact update and retrieval (like a database) rather
than formal logical reasoning. Each NPC knows certain things
about who the other NPCs are, where they live and work, and what
they look like. Extensive work was done modeling how this knowl-
edge is transmitted from NPC to NPC, how this knowledge can be
permuted or corrupted through transmission, and how much confi-
dence a given NPC has in a given fragment of knowledge. We draw
inspiration for our own knowledge retrieval from this system, but
turn our attention away from physical traits and instead towards
personality traits and remembered actions.

3 SYSTEM ARCHITECTURE
In our prototype, the player plays as a tavern keeper of a small
town. We chose this setting as taverns and inns are one of the most
familiar scenes a player faces in games, especially RPGs. To add
interest, we shifted the roles traditionally associated with the player
and NPC. In this instance, the player plays the tavern keeper while
the NPC serves as the patron. We believe these settings can build
on player familiarity with roles and expectations.

In this prototype, players are able to talk to one of their patrons,
an NPC named Marco, through a natural language text box. The
NPC then responds or takes action via a speech bubble. The accom-
panying text box is disabled whenever the NPC initiates an action
(i.e. presents new dialog). Furthermore, the demo includes a log
that represents the player’s current knowledge base, including facts
about other characters. The prototype also includes a simple anima-
tion to convey Marco’s current emotional state which is associated
with an underlying numeric value.

Figure 1: Overview of System.

There are three major components of our system:
• Rivescript Chatbots – for natural language input and output
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