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Abstract. Two fundamental challenges in locative Augmented Reality
(AR) storytelling are collecting data about places and the lived experi-
ences within them, and using this data to produce compelling narratives
that are experienced within their original context or in new contexts.
This paper introduces a multi-phased methodology that helps creators
directly address both challenges. Our primary contribution is a detailed
process for (1) collecting lived socio-spatial experiences and analyzing
spatial configurations from a source community (e.g., a high school) us-
ing diverse, complementary methods; and (2) collaboratively synthesiz-
ing this data, with experts in situated theatre and architecture, to pro-
duce immersive AR narratives that are highly reflective of their source
environment. We further show how collecting both experiential and spa-
tial data facilitates deploying these source-based narratives in different
target environments (e.g., another school or a university building). A
study with 48 participants indicated that universal themes from source-
synthesized stories can resonate in different contexts when the stories
are deployed using our method. However, challenges remain when trans-
ferring narratives to different contexts, including contextual dissonance
and complexities when applying spatial analysis metrics for adaptive de-
ployment. This research provides a replicable methodology for the design
and deployment of locative AR narratives rooted in real-world settings.
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1 Introduction

Augmented Reality (AR) technologies alter our engagement with the physical
world by overlaying digital information and interactive content[1,3]. Locative
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AR storytelling brings narratives into specific physical locations, creating new
ways to engage audiences, enrich cultural understanding, and explore deeper
connections between people and places [31, 32, 26|. In order to create compelling
and authentic locative AR narratives, we must first gather spatial and experi-
ential data from a target location and then use this data to create stories that
are not merely placed in a location but are experienced spatially as an integral
part of that environment.

This paper details a methodology for collecting community-derived spatial
and experiential data and synthesizing it to produce situated AR narratives.
Combining spatial analysis with experiential data collection grounds AR stories
in the lived realities of a specific place and its inhabitants and supports the
adaptation of these narratives into different socio-spatial contexts. This form
of context-aware AR [30] allows authors to deploy narratives in a new spatial
context for a different audience while preserving core experiential qualities [15].
The methodology achieves this using an author-driven placement strategy that
applies spatial information about the target environment (such as Space Syntax
analyses [19, 18], observational data about occupant activities, and empirical
occupancy and flow data), and connects this with the spatial and experiential
data from the source environment that are encoded in the story.

We demonstrate our methodology through a case study involving an area high
school. Schools, as complex micro-communities with distinct social dynamics and
structured physical layouts [48] (further detailed in Sections 3.2 and 3.3.2), are
an excellent source environment to demonstrate our socio-spatial data collection
and narrative synthesis methods. Experiential and spatial data were collected
at the school, and following this, two locative AR stories were produced. A
teaching building on a university campus was selected as a deployment site: a
different—though not entirely unrelated—physical and social setting. This allows
us to test the portability of the developed narratives and the efficacy of our
adaptation strategies. 48 students were invited to experience the stories and
then reflect on each story’s themes and how well the stories were integrated into
the deployment environment.This paper demonstrates the feasibility of a multi-
phase, author-driven process that integrates community experiences with spatial
analysis for locative AR narratives. Focusing on a first application (high school
— university), we highlight design trade-offs and provide implementation details
to support reproducibility and future comparative work.

2 Background

Our research is informed by prior work in locative Augmented Reality (AR)
storytelling, methodologies for community-based and participatory design, the
application of Space Syntax and other spatial analysis techniques for under-
standing built environments, and the use of AR in educational contexts.
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2.1 Locative Augmented Reality and Narrative Design

Augmented Reality alters our experience and perception of the physical world by
integrating digital information and interactive content, creating a mixed reality
where real and virtual elements interact [1, 3]. Locative AR specifically anchors
digital experiences to geographical locations, transforming physical spaces into
interactive stages for narratives [22]|. Designing compelling locative AR narra-
tives requires an understanding of how stories unfold within and are shaped by
their physical context [31,32]. Research in this field spans diverse applications,
from in-situ historical reconstructions [31] and interactive cultural heritage ex-
periences [32,52] to educational interventions [24] and explorations of playful
urban engagement [37].

A core challenge is developing systematic methods to source and synthesize
authentic narratives that are intrinsically tied to the spatial and experiential
qualities of a place. Authoring tools like StoryCreatAR [45], StoryMakAR [14],
and those by Packer et al. [36] facilitate creation, but the process of gathering
and translating lived experiences into spatially coherent AR stories needs further
methodological development. Our work contributes by detailing such a process,
where narratives are first born from and designed for their source context. The
subsequent adaptation of these narratives to new environments, as explored by
Li et al. [30] on location-aware adaptation, Park et al. [37] on mobility trade-offs,
and Singh et al. [46] on authoring support, is explicitly supported by our process.
Our method is comprehensive, in that it considers the initial process of collecting
and synthesizing community-driven spatial and experiential data from a source
environment, the process of crafting spatially-experienced narratives from this
data, and then considers how deliberate design interventions and a grounding in
spatial analysis can maintain narrative contextual relevance during transference
to different physical settings [43].

2.2 Embodiment in AR Space

Beyond placing content in a location, recent advancements in AR storytelling
focus on embodiment, where the user’s physical movement and experience are
central to the narrative [35,9,46]. The success of these experiences often hinges
on their ability to evoke a strong sense of presence, or "being there," which
is significantly enhanced when digital content is seamlessly integrated with the
user’s physical reality [4].

A sense of embodiment can be enhanced by creating experiences that are
deeply embedded in their physical and cultural contexts [13,40] through multi-
sensory design that blurs the lines between the physical and virtual [39, 17, 24].
Examples include using volumetric video to integrate lifelike virtual characters
into real environments [4] or incorporating tangible interactions with physical
objects like puppets [11] and illustrations [23]. This embodied approach not only
deepens narrative immersion but also creates powerful opportunities to amplify
the voices of marginalized communities within cultural heritage contexts [33].
This focus on embodiment highlights that an effective experience depends on
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the careful choreography between the narrative, the user’s body, and the space
itself, requiring a methodology that integrates both human experience and spa-
tial understanding.

2.3 Community-Based Design

Creating meaningful location-based spatial experiences, especially those intended
to reflect a specific community’s experiences, benefits from participatory and co-
creative design methodologies [41,51,27]. This principle is particularly relevant
in environments like schools, where students and staff possess deep, lived under-
standings of their space and its social dynamics. The work of Druin[10] and Guha
et al.[16] highlights the value of engaging end-users, including youth, as active
partners in technology design, acknowledging their unique insights and fostering
a sense of ownership over the resulting experiences. These participatory methods
support broader efforts to develop AR technologies that prioritize accessibility,
representation, and equitable user engagement, as advocated by Silva et al. [44].
Our methodology leverages participatory principles (interviews, co-interpretive
activities like report cards — see Section 3.3) not to co-design the final AR nar-
rative directly, but to gather the foundational spatial and experiential data from
the source community. This ensures the resulting AR narratives, synthesized
from this data, are rooted in community-specific perspectives and spatial reali-
ties, making them inherently suitable for spatial experiencing within that original
context. This grounding is also the prerequisite for any subsequent exploration
of adaptation to other locations.

2.4 Spatial Analysis and Configuration

Understanding the influence of physical space on human experience and be-
haviour is essential for both designing narratives for a source context and adapt-
ing them for a target one.

Space Syntax Space Syntax is a theory and a set of analytical techniques that
examine the relationship between the physical configuration of spaces and their
social implications [19]. Central to this theory is the idea that the layout of
buildings and urban areas is not merely a passive backdrop to social life but
actively structures patterns of movement, interaction, and social organization
[18]. To quantify these relationships, Space Syntax represents spatial layouts as
networks, often composed of axial lines (representing lines of sight and potential
paths) or convex spaces (representing areas of intervisibility). These techniques
can be applied using software such as DepthmapX [50, 49, 34, 8]. Key metrics
include:

Visibility Graph Analysis (VGA). VGA constructs a graph of inter-visible lo-
cations within a space, allowing for the evaluation of spatial properties such
as visual integration (see Figure 1la). These metrics quantify how much of an
environment is visible from specific vantage points (see Figure 1d) and reveal
structural visual affordances essential for spatial experience modeling [49, 2].
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(a) Visual Integration (Visibility Graph
Analysis)

(¢) Convex Region Connectivity (d) Point-based Isovist Analysis

Fig. 1: Space Syntax metrics used in our process

Agent-Based Tra Cc_Analysis. Agent-based traffic analysis simulates pedestrian
movement within spatial environments based on natural movement principles.
These models estimate movement flows by considering visibility, connectivity,
and local decision-making behaviors, allowing for predictions of high- and low-
traffic areas [20] (see Figure 1b).

Convex Space Analysis. Convex space analysis decomposes an environment into
convex areas, where all points within each space maintain mutual visibility, per-
mitting the creation of a connectivity graph (see Figure 1c). This method helps
evaluate spatial openness, social interaction potential, and movement poten-
tial [19].

The principles and methods of Space Syntax have found broad application
in disciplines such as urban planning, architecture, archaeology, and even in un-
derstanding human behavior in virtual environments [7,47]. Researchers have
utilized these tools to understand pedestrian flow, enhance wayfinding [7], ana-
lyze social interaction patterns, and interpret the cultural significance of spatial
arrangements.

Space Syntax is applied in our methodology to analyze the target environ-
ment for adaptation (Section 3.5.1), and can be similarly applied for understand-
ing the source environment during initial data collection (Section 3.2.2).

2.5 AR in Educational Settings

The case study we present in this paper is centered on a high school, which
connects our work to the broader application of AR in education. AR is rec-
ognized for its potential to enhance learning through situated experiences [5, 6],
increased engagement, and the visualization of complex concepts [53, 12]. Recent
work further explores the use of AR for fostering narrative creation and digital
storytelling skills in educational settings, with toolkits enabling youth to bring
their stories to life [14] and applications facilitating student-created, gamified
narratives within specific learning contexts [29].
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While this paper’s primary focus is the methodology of collecting spatial and
experiential data together and synthesizing that into stories that are experienced
spatially, rather than direct educational outcomes, the choice of school as the
source environment is deliberate. The distinct social structures, routines, and
spatial experiences within school [48], as documented in our study (see Section
3.2), offer a well-defined and immersive context for capturing community nar-
ratives suitable for AR integration. Moreover, the structured nature of school
environments provides a strong foundation for conducting initial spatial obser-
vations that can meaningfully inform narrative design intended to be connected
to the original space and its lived experiences.

3 Methodology and Case Study

3.1 Summary of Methodology

Our research proposes a multi-stage methodology for the creation and adaptation
of locative augmented reality (AR) stories, integrating both spatial and experi-
ential data (Figure 2). This process is intended to be adaptable across diverse
community settings and spatial contexts. This paper reports on the first appli-
cation of this method, using a case study to demonstrate and initially evaluate
its phases. It begins with Community Data Collection, including both qualita-
tive opinion and experiential data, and quantitative spatial use and configuration
data. The collected data will then be used in Experience Mapping, where specific
topics are selected, and key experiential and spatial data are identified, isolated,
and linked. Following this, Story Synthesis and Creation involves an iterative
collaborative process to craft narratives from isolated and linked data. Before
deployment, a Spatial Analysis of the target environment needs to be conducted
to understand its socio-spatial properties, especially when deploying to a new lo-
cation. This analysis will support story placement within the target environment
to align narrative elements with spatial characteristics. Finally, the methodology
culminates in Deployment and Evaluation, which involves the actual integration
of narratives into the target environment, followed by participant engagement
and feedback.

Our methodology is a multistage process, conceptualized as a data and design
funnel (see Figure 2). This section details each stage by describing how it was
followed in our case study. Throughout, we identify aspects specific to our case
study that we do not consider part of the general methodology.

3.2 Source Community Context: The School

The case study started with the selection of the school. We selected a large,
new suburban high school serving grades 10 to 12 that was the recipient of
regional awards for architectural design, but was experiencing pressures of high
population growth (see Figure 3).

Schools are vibrant social ecosystems, characterized by distinct spatial zones
such as classrooms, hallways, cafeterias, and libraries, predictable daily routines,
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Community Data Collection

Opinion and Experiential Data

« Popup interviews

« Extended interviews

« School building report cards

« Field notes and direct observation

Space Use and Spatial Configuration Data
« Structured observation and analysis of
space use

« Analysis of spatial layout and configuration

S

Experience Mapping

« Selection of a specific topic

« Identification and isolation of key data
(Experiential + Spatial)

Story Synthesis and Creation

« Iterative workshop with author team

« Experiential and spatial data inform
narratives l

Spatial Analysis of Target Environment *
« Spatial layout analysis
« Structured observation of space use

}

Story Placement in Target Environment

« Mapping narrative using spatial
properties
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Deployment and Evaluation
« Deployment in target environment
« Participant engagement and evaluation

* if deploying to the source environment, this step is not required.

Fig. 2: Methodology flowchart.
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(a) Floor plan of the school used in our (b) Spaces within the school environment
case study. used in analysis.

Fig. 3: The high school environment.

and a diverse population including students, teachers, administrative staff, and
caretakers (see Figure 3) [48]. This interplay of social dynamics, individual per-
ceptions, and structured physical space offered a unique opportunity to explore
how narratives can reflect lived experiences in a community setting [44].

3.3 Phase 1: Community Data Collection

In this phase, we collected shared and individual experiences within the school
community using a mix of techniques, described below. Using multiple techniques
is a necessary element of the methodology; the specific methods chosen and
how they are applied will depend on the community and opportunities for data
collection. All research activities were approved by our university’s Research
Ethics Board and the regional school board. Informed consent was obtained from
all participants (with parental consent and student assent for those under 16).
Data were anonymized, and aggregated results were later shared with the school
administration and provincial Department of Education to inform decisions on
school design and space use.

Opinion and Experience Sharing

Popup Interviews. Informal on-site pop-up interviews with students and staff
members were conducted during active school hours, particularly during class
changes and lunch breaks. Approximately 20-30 such brief interactions (typi-
cally 2-5 minutes each) were conducted across the school. They allowed us to
spontaneously capture immediate, "in the moment" impressions. We focused on
provoking candid reactions to specific locations (e.g., "How do you feel about the
hallway?", "What is a memorable moment in this space?"). We identified com-
mon themes like hallway congestion, the search for quiet spaces, and emotional
responses to specific areas.
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Longer Interviews. Ten in-depth, semi-structured interviews with key school
personnel were conducted, lasting 30 minutes to one hour. Interviewees included
two administrative staff members, four teachers, two department heads, one
vice-principal, and one principal. Discussions covered broad, interrelated issues
affecting various school locations, such as lighting, visibility, and the role of space
in shaping relationships and community dynamics. They also touched upon the
historical evolution and current challenges of the school building, and general
aspirations for spatial usage. For example, administrative staff offered insights
into the pervasive issue of overcrowding and discrepancies between intended and
actual space functions.

Survey. We developed a school building report card(see Figure 4) that students
and staff filled out, giving them the opportunity to answer open questions and
assign grades to spaces in the school, including classrooms, hallways, cafete-
ria, and library, based on their perceived functionality, comfort, and emotional
resonance. Crucially, it incorporated open-ended questions inviting detailed de-
scriptions of experiences and shared memories associated with these spaces. 21
students and 15 staff members of the school completed these cards. This method
revealed differences in perception based on role. For example, student complaints
about congested hallways contrast with the administrative staff’s appreciation
of the T-shaped hallway design for its supervisory advantages. The report cards
also highlighted a desire for more comfortable, less "institutional" spaces.

on Il

rem—— (¢) Grading locations in
(a) School building report (b) School building report the school building report
card (student). card (teacher). card.

Fig. 4: School Building Report Cards

Field Notes. Field notes captured direct observations of student behaviours in
different school areas and informal conversations with students. These data fur-
ther supported the qualitative foundation of narrative development.
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Space Use and Spatial Configuration Analysis of Source Environment.
Two interlocking spatial analysis techniques were applied in the school to com-
plement the data collected from the school’s residents. First, direct observation
of selected sites was conducted over a span of several school days, and observa-
tions of how the sites were used were recorded as notes. Following this, layout
diagrams for these sites were sourced or produced, and used to identify positive
and negative aspects of the layout in terms of the behaviours observed. Other
spatial analysis techniques, such as formal methods for circulation measurement
and analytical approaches like Space Syntax, could also be applied in this stage;
however, we found the qualitative analysis of space usage to be useful during
story creation.

These observations were then correlated with data collected from the school’s
residents. For example, observations of circulation routes and social hubs high-
lighted the significant influence of spatial design on daily school experiences.
Hallway congestion, particularly at T-intersections, emerged as a recurring is-
sue. Students attributed this to layout inefficiencies, whereas administrators em-
phasized the importance of supervisory visibility. Similarly, the open-concept
"Student Exchange" fostered a welcoming atmosphere but was frequently noted
for excessive noise levels that impacted accessibility. Students also adapted their
hallway usage, often repurposing floor space for informal social interactions.
Additionally, the multifunctional "cafetorium" was frequently cited as a space
where both layout and size constraints posed practical challenges, affecting its
usability for diverse activities.

This analysis provided crucial spatial context, complementing the experien-
tial data for a holistic understanding of the source environment. These findings
help experience mapping and story synthesis, emphasizing the narrative signifi-
cance of location dynamics.

3.4 Phase 2: Experience Mapping

We were committed to managing privacy and sensitivity concerns inherent when
dealing with personal accounts in community settings. Our approach was to map
individual experiences to broader themes, while maintaining the tone and expe-
riential qualities of individual accounts, to ensure that the stories created repre-
sented those experiences well [41,51]. The data collected in Phase 1 was used in
our "Experience Mapping" process. We first selected hallway experiences as an
overarching theme, given the amount of data collected centered around hallways
concerning student interaction, frequent congestion, navigational challenges, and
varied social dynamics.

After isolating the set of hallway-related experiences, we further segregated
this data according to distinct hallway locations identified within the school,
such as the main T-shaped intersection, the art hallway, and specific connecting
corridors. Within each of these specific zones, we then clustered similar reported
or observed experiences. This granular clustering process helped us to define the
unique narrative potential and perceived affordances of each specific location.
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For example, the collective experience at the T-intersection was frequently asso-
ciated with themes of "gridlock," "pushing," and "the chaotic energy of students
rushing," suggesting it as a location for creating narrative tension or depicting
challenges. In contrast, experiences in the art hallway often highlighted visual
engagement, displays of student work, and a relatively quieter "sanctuary" atmo-
sphere, suitable for scenes involving discovery, calmer interactions, or reflection.
Observations of students "sitting on the floor, eating lunch, and chatting" in
wider hallway areas provided material for representing informal social dynamics
and chance encounters. This phase ensured that story creation would be woven
from student experiences embedded in the daily life of the school hallways.

3.5 Phase 3: Data Synthesis and Story Creation

In this phase, the collected experiences and environmental characteristics from
Phase 2 were translated into two distinct, engaging AR narratives: "Lost Phone"
and "Friends." To ensure these narratives were both authentic to the community
experiences and possessed strong dramatic appeal, we collaborated closely with
a situated theatre expert (an Artistic Director from a prominent local theatre)
and a community-focused architect; these collaborators were involved through-
out the project, from initial data collection and experience mapping, through
story creation, and into adaptation and deployment. In iterative writing ses-
sions, community-derived themes (e.g., stress of losing items, social navigation in
crowded spaces) and spatial characteristics (e.g., congested intersections, quieter
art hallways) were discussed and translated into narrative arcs, character motiva-
tions, and dialogue. This process leveraged dramaturgical principles and spatial
insights to enhance engagement and narrative coherence [28].The synthesis was
carried out by the research team in collaboration with expert consultants.To
protect privacy, students did not directly co-create the final narratives; instead,
the stories reflect anonymized, collective themes derived from community data.

Story 1: Lost Phone. This story uses a common student problem of losing
a valuable item, establishing a goal and a sense of urgency. We amplify this by
aiming to find the phone before the school bell rings for the next class. The en-
vironment of "chaotic" and "packed" hallways is a primary challenge, similar to
a mapped experience of navigational difficulty. Interactions with characters like
Tom, who is stressed about his phone, and Mia, who provides a crucial clue, in-
troduce elements of social investigation and collaborative problem-solving. The
journey takes the player through different parts of the hallway system, including
the visually distinct and calmer "art hallway", allowing for environmental story-
telling and a place that can trigger further narrative or interactive content (e.g.,
admiring a painting ). The story has different branches, offering player agency
and reflecting student strategies for navigating complex school environments.

Story 2: Friends. This story focuses on social navigation and decision-making
within the hallway environment. The story starts with the recurring lunchtime
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struggle: "another battle to make it through" the crowded, noisy space. A key
element is the explicit choice presented to the player: take a "less busy hall-
way" which impacts the narrative path and the characters players interact with,
mirroring the strategies students apply. Similar to "Lost Phone", the "art hall-
way" appears as a narratively significant location, representing a quieter, more
reflective space. The introduction of student characters (Megan, Noah, Tan-
isha, Ethan, Ravi) and a staff member (Mr. Brown) provides opportunities for
dialogue-based interactions that reveal information or reflect different perspec-
tives on the environment. The narrative explores themes of friendship, social
coordination, and the impact of the environment on social plans. The ending
varies based on earlier choices and discoveries, reinforcing the consequences of
player actions.

3.6 Phase 4: Spatial Data Collection & Analysis of Target
Environment

For the deployment phase, we selected a university building used for teaching,
labs, quiet studying, group work, and casual gatherings. The building provided a
new set of spatial configurations, movement patterns, and social norms, offering
a challenging testbed for our adaptation strategies. While being distinct from
the high school, there were enough common aspects (including the rhythm of
class timetables, places to gather, classrooms and hallways) such that the target
setting could feasibly serve as a proxy for the source environment.This similarity
allowed us to test adaptation in a thematically aligned yet spatially distinct
setting, challenging the placement strategy.

To understand the socio-spatial properties of this target environment, we
conducted several forms of data collection and analysis:

Space Syntax Analysis Using floor plans, we performed Space Syntax analysis
using DepthmapX software [50,49]. This involved generating necessary spatial
representations (e.g., convex space maps) of the university hallways and con-
nected public spaces. From these, we calculated key Space Syntax metrics for
different zones, specifically focusing on Convex Integration, agent-based Traf-
fic analysis, and Visibility Graph Analysis (VGA) to assess Visual Integration
and Openness via isovist properties (see Section 2.4.1 for definitions). Example
visualizations are shown in Figure 5.

Spatial Observation and gate count To gain insights into actual pedestrian
movement patterns within the university building and correlate these with Space
Syntax predictions, we conducted gate counts at specific, pre-determined obser-
vation points (see Figure 6) across both floors of the building designated for the
AR experience. These counts were performed at various times of the day (e.g.,
peak class change times, quieter periods) to capture variations in pedestrian
traffic.
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(a) Convex inte- (b) Gate count -
gration for First Traffic analysis for (c) Isovist area (d) Visual integra-
Floor (FF) FF (openness) for FF tion for FF

== :
(f) Gate count -

(e) Convex inte-
gration for Ground  Traffic analysis for (g) Isovist area (h) Visual integra-
Floor (GF) GF (openness) for GF tion for GF

Fig. 5: Space Syntax analysis outputs for the target university building, showcas-
ing Convex Integration, Gate Count-Traffic, Isovist Area (Openness), and Visual
Integration in different floors.
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(a) Gate count data visualization for Tar- (b) Gate count data visualization for Tar-
get Building First Floor. get Building Atrium.

Fig. 6: Visualizations of observational gate count points in the target university
building.
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We also conducted qualitative spatial observations. Over a span of two weeks,
one researcher periodically walked through the target environment in predeter-
mined paths, using floor plans to map activities and interactions at different
locations and times. A structured coding sheet was used to record details such
as profile (e.g., student, staff), group size (solo or in groups), activities (walking,
waiting, searching, studying attentively or inattentively, using a computer, etc.),
and interactions (greeting, casual or intense conversation, studying together,
etc.). Additionally, qualitative notes captured the atmosphere and perceived use
of space.
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(b) Spatial observation correspondence
(a) Spatial observation map sheet

Fig. 7: Spatial Observation in the target university building.

3.7 Phase 5: Story Placement Strategy in Target Environment

The placement of AR narrative elements was an author-driven process, guided
by a synthesis of multiple information streams. This involved the authors con-
sidering and interpreting: (a) quantitative data from the spatial analysis of the
target university building; (b) qualitative insights from direct observation of the
target space; (¢) an understanding of the socio-spatial phenomenon encoded in
the high school stories; and (d) their own narrative design goals, understanding
of dramaturgical principles, and iterative refinements based on testing within
the university setting. This integrated approach meant that the spatial proper-
ties identified through analysis were not applied in a rigid, formulaic manner.
Instead, they were blended into the author’s creative process to inform and re-
fine creative decisions. In the next sections, we describe several of the techniques
used for placement.
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Leveraging Tra [c_dnd Activity Levels: Areas identified with low Traffic
(from agent-based analysis and confirmed by gate counts/observation) were con-
sidered for quieter scenes (e.g., Janitor in "Lost Phone," Figure 8, point D), while
high Traffic/activity zones were candidates for bustling scenes (e.g., Cafeteria in
"Friends," Figure 8, point G, mapped to an active university social hub).

Utilizing Openness and Visual Prominence: Spaces with high Openness
(large isovist areas from VGA) or high Visual Integration were identified as
potentially strong locations for initial character placements (e.g., Protagonist,
Tom/Megan at point A in Figure 8) or key narrative landmarks like an Art
Gallery (point C) to enhance discoverability and emphasize visual presence.
Conversely, areas with low visual exposure were considered for more concealed
elements.

Shaping Paths and Sequences: The overall spatial configuration, understood
through Space Syntax models, informed the design of narrative paths. For in-
stance, Ravi’s placement (point F, "Lost Phone") was intended to encourage
a longer exploration path from the story’s origin, requiring traversal through
several spaces.

Alongside these analytical inputs, the author’s placement decisions were
shaped by narrative requirements and iterative refinement within the univer-
sity environment (see Figure 8 for specific placement examples):

Maximizing Exploration and Narrative Pacing: Locations were often se-
lected to encourage players to navigate significant portions of the floor, avoiding
predictable linear paths and managing the timing of narrative reveals (e.g., po-
sitioning the janitor in "Lost Phone" at point D, or the cafeteria in "Friends"
at point G, to compel extensive search or travel (see Figure 8)).

Adapting to Existing Space Features: The author sought to leverage the
university building’s existing architectural features like hallways, corners, open
areas, ambient conditions, and placing AR elements in locations that felt con-
textually appropriate or offered interesting interaction possibilities, informed by
their direct observation and the qualitative mapping data.

This integrated placement strategy thus combined the spatial analysis with
source environment familiarity, authorial judgment, and iterative testing and
refinement.

3.8 Phase 6: Deployment and Evaluation

Technical Implementation The AR experiences were developed in Unity and
deployed on the Microsoft HoloLens 2. Narrative logic, character dialogue, and
branching paths were managed with the StoryCreatAR authoring tool [45],
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(a) Story 1 — Lost Phone, FF (b) Story 2 — Friends, FF

[ o

(c) Story 1 — Lost Phone, GF (d) Story 2 — Friends, GF

(e) Key scene placements in "Lost Phone" and "Friends"

Point|Lost Phone Friends
A [Start — Protagonist and Tom |Start — Protagonist and Megan
B |Tom Locker Mr. Brown
C |Art Hallway — Mia Ravi
D |Janitor Art Hallway — Tanisha
E |Student with yellow sticker bag|Ethan
F |Ravi Tom Locker
G |Ethan Cafeteria

Fig.8: AR objects and events placement of two stories in the targeted university
building (First Floor(FF) and Ground Floor(GF)).
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System Architecture Overview

Fig.9: System architecture of Unity-based StoryCreatAR deployed on Microsoft
HoloLens 2. QR/spatial anchors provide physical alignment, while colliders and
gaze/head-position targets trigger Unity’s event system to dispatch narrative
effects such as ambient audio and dialogue.

which supports the design of locative narratives. The system architecture con-
nected spatial triggers to narrative events: for example, walking into a designated
zone activated ambient audio, while looking at a character initiated a dialogue
sequence. QR codes were used to establish spatial anchors, ensuring characters,
events, and activities were positioned consistently within the physical site (see
Figure 9.

Deployment We deployed both AR stories on two floors of the university
building (First Floor, FF; Ground Floor, GF). Deployment leveraged spatial
data, including space syntax attributes and proxemics, to situate virtual objects,
triggers, and environmental cues. For example, the ambient sound of a vacuum
cleaner became increasingly audible when participants approached the janitor’s
location.

Participant Engagement and Evaluation We conducted a formal con-
trolled study focused on the stories involving 48(17 female, 31 male, age range
16-45) participants. The details of the full study are beyond the scope of this
paper; instead, we present a subset of relevant feedback from our participants.
This evaluation serves as one example of how adaptation of AR stories to new
contexts can be assessed, but our methodology does not expect that controlled
studies be used in the evaluation phase: rather, it is more likely that qualitative
feedback would be collected by viewers during a deployment, using techniques
like feedback cards, interviews, or post-mortem group discussions.






