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The application of Augmented Reality (AR) in construction
is transforming how non-expert users engage with complex
assembly processes, with its potential to foster broader
community involvement in urban space production remaining
underexplored. This paper presents an integrated frame-
work that incorporates AR-enabled phygital instructions
with timber dowel structures, facilitating the active partici-
pation of non-experts in the design-to-production process
of an urban community food podium. By leveraging AR and
computational design, the system bridges the gap between
expert and non-expert users, enabling wider participation in
the construction process while maintaining precision through
robotic fabrication and step-by-step digital guidance. Tested
within a graduate-level course and showcased at a public
event, the project aims to empower community members
to engage in production and assembly, offering insights into
participatory urban design and co-production. The results
demonstrate the capacity of augmented fabrication to
enhance human agency, making complex construction tasks
accessible and collaborative, and paving the way for resource-
driven, community-enabling urban developments.

INTRODUCTION

The integration of Augmented Reality (AR) and robotics into
construction and design processes is reshaping how designers
and builders engage with digital information on-site, creating
new possibilities for interaction in the physical world. This paper
maps the role of human agency in the co-production of an urban
community food podium, emphasizing the use of AR technology
to guide and empower non-expert participants throughout the
building and assembly process. Additionally, the paper introduc-
es site-specific factors alongside an integrated computational
design system. The project develops an AR-enabled framework
that combines computational design, robotic fabrication, and
real-time human collaboration to construct a free-form tim-
ber dowel structure. The study aims to establish a replicable
workflow that fosters active community involvement while
maintaining precision and efficiency through digital tools.
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As assembly processes become more complex in construc-
tion, several technologies are being developed to support the
production of free-form and non-standard structures. Since its
early development, augmented reality is applied to complex as-
semblies, providing real-time information by overlaying digital
instructions onto the worker’s field of vision, improving efficiency
and reducing errors 1. With the development of computational
design tools and the introduction of numerically controlled ma-
chines such as CNC machines, laser cutters, 3D printers, and later
industrial robots in assembly lines, the importance of interactive
and user-friendly instructions continues to increase. Augmented
reality, as a medium between the numerical world and the real
world, delivers essential information to human operators at each
step of the assembly process.

While AR has mostly been tested in professional settings where
participants already have knowledge about the process and
production, its potential to include non-expert designers and
builders remains unexplored. Using holographic instructions,
AR helps overcome the difficulties of interpreting traditional 2D
drawings, making it easier for non-experts to participate. The
system, with mapped human agency, is based on the hypothesis
that AR makes specific parts of information accessible, allow-
ing non-expert community members to understand and apply
them effectively. This approach offers a solution for increasing
community involvement in shaping their built environment, ad-
dressing a key barrier to broader participation in urban spaces.

This paper examines the role of human agency in the augmented
co-production of an urban food podium, emphasizing the piv-
otal role AR technology plays in facilitating the preparation and
assembly processes for non-expert users. A resource and perfor-
mance-driven design-to-production and assembly framework
is developed and prototyped within a graduate-level course at
Texas Tech University, Huckabee College of Architecture (TTU
HCoA) in collaboration with the South Plains Food Bank (SPFB).
While the design is tailored to meet site-specific conditions, the
production process is mapped to establish a replicable workflow
that promotes active community involvement throughout the
building process. The project employs a timber dowel struc-
ture as the material system, generated through an integrated
design-to-production framework. This framework includes the
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computational generative design of the timber-dowel system,
interactive AR-assisted timber cutting, robotic milling, and
AR-enabled assembly, all facilitated through customized step-
by-step assembly instructions.

BACKGROUND AND CONTEXT

This contextual research background to this work is threefold:
timber dowel systems, augmented reality (AR), and AR’s role in
fabrication and co-production. In wooden structural systems,
the arrangement of timber and dowel elements has been ex-
plored across various configurations, including free-form shell
structures fabricated with timber-dowel elements, dowel-lam-
inated slabs, and cooperative robotic fabrication processes 2.
Related research has focused on optimizing timber structures
using computational methods like genetic algorithms to esti-
mate dowel quantities for joints, which helps reduce costs 3.
Other approaches, such as mixed-integer nonlinear program-
ming, have been applied to enhance structural efficiency 4 and
hybrid dowel connections with bonded steel plates have been
studied to improve structural properties °.

The utilization of augmented environments has been researched
for its ability to bring multi-layered models with sequences of
production and assembly as real-scale construction guides. AR
assembly offers significant benefits in on-site scenarios, particu-
larly in urban production contexts where space and logistical
constraints pose challenges ©. Human agencies, informed by ho-
lographic guidance, enhance communication between designers
and builders by providing interactive, real-time feedback, con-
trasting with conventional 2D drawings and instructions’.

Augmented production environments utilize holographic
mapping to provide a scaled, contextualized, and informative
experience within real-world settings®°. Augmented reality (AR),
as part of a mixed-reality experience, integrates digital informa-
tion into the physical world through devices and applications®®.
In digital fabrication, AR applications enhance human-computer
interaction and data sharing by offering holographic instructions
and digital guidance for tasks like measurements, alignments,
and step-by-step assembly during complex productions’. The
construction industry has explored AR across various applica-
tions, including interfaces like Fologram for building vaults'?,
bricklaying assembly® %3, and specialized tasks such as form-
working, weaving structures** and timber construction®®.

AR-enabled fabrication and assembly integrate user-defined
information directly into the physical environment, improv-
ing timber structure production by offering precise assembly
sequences and measurements. This interactive approach also
allows operators to tailor their workspace to specific needs, with
digital twins providing real-time annotations that guide informed
human intervention throughout the process. Additionally, the
mixed-reality environment strengthens connections between
designers and fabricators, moving past traditional 2D shop
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drawings and encouraging engagement from a wider range of
participants, supporting local and community involvement.

This research highlights how integrating low-tech and high-tech
methods in community-focused projects can expand human
agency in co-production using in augmented environments.
By integrating AR and robotic fabrication with manual wood
working, the project demonstrates how emerging design-build
technologies can be made accessible and inclusive, enabling
community members to participate actively regardless of
their technical expertise. More details are further explained
in section 3.3.

METHODOLOGY

The main objective of this study is to create an open system
for design and production, enabling communities with little or
no knowledge of augmented fabrication and computational
design to engage with the integrated design-to-production
system at various levels. Experts are defined as those with spe-
cialized knowledge in design, engineering, or fabrication, while
non-experts refer to community members with limited or no
technical background in advanced manufacturing. Community
participants in this project, including those directly or indirectly
connected to the South Plains Food Bank, have informed our
conceptual framework through initial interactions, with poten-
tial for deeper involvement as the project develops.

The methods in this research focus on mapping human involve-
ment at two levels—experts and non-experts—emphasizing
the engagement of non-experts in both the design and produc-
tion phases through an AR-enabled co-production system. This
system allows non-experts to collaborate with experts across
four interconnected phases: Design and Parametrization,
Performance and Analysis, Human-Machine Co-Production,
and Material Passport (Figure 1). AR and robotic systems guide
physical assembly, enhancing non-expert participation, while
the Material Passport tracks resources and repurposes waste
materials. This approach redefines the building process as a
collaborative, educational experience, merging digital precision
with active human agency. By integrating AR technologies, sus-
tainable design, and community-driven processes, the project
addresses social challenges like food insecurity and community
resilience, demonstrating how innovative design frameworks
can transform urban spaces and foster community engagement.

By combining computational design, AR, and robotic fabrica-
tion, the process becomes more efficient and scalable, enabling
community members to actively participate in construction 1617
The use of digital tools simplifies complex assembly processes,
allowing non-experts to contribute effectively and bridging the
gap between technical expertise and community engagement*é.
Figure 1 provides an overview of the entire integrated design-
to-co-production system, with established connections and
feedback loops between the four main domains of the project.
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Figure 1. An overview of mapping human agency in design to co-production framework.
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Design and Parametrization

The computational framework for the timber dowel system
utilizes adaptive tessellation and integrates augmented reality
(AR) with robotic fabrication, creating a seamless design-to-pro-
duction workflow. This approach ensures flexibility and supports
scalability, allowing the framework to adapt to different con-
texts and urban environments. Such adaptability is crucial for
addressing sustainability and food security in underserved urban
areas, where community-led assembly and co-production are
key to building resilient, localized food systems*®. By integrating
these design-to-production technologies, the project supports
the creation of self-sustaining infrastructures that mitigate the
impacts of food deserts, which disproportionately affect mar-
ginalized communities in the Lubbock context?>2,

The design and parametrization phase establishes the project
within its specific context, defining both the design outcome
and the parameters needed to meet contextual requirements.
The cases designed and prototyped here are creating a gathering
space for the SPFB and a shading structure for the TTU HCoA.
In each case, the primary goal is to design for assembly and dis-
assembly of a glue-free timber-dowel structure. This approach
shapes the design to fit community needs and emphasizes
engagement and hands-on participation, reinforcing the con-
nection between the community and their built environment.

The design process unfolded in three subphases—macro, meso,
and micro scales. At the macro scale, initial shape explorations
identified three potential configurations for the timber-dowel
system: a wall, a basket column, and a shell. At the meso scale,
the structure is generated based on the guiding (poly)surfaces
of these forms, using U curves to guide the generation of the
whole timber dowel system. Two distinct curve typologies are
identified based on surface properties. The initial computational
framework for the Timber Dowel System was developed at the
meso scale using poly-surfaces as input geometry, with adaptive
tessellation systems to address various functional and contex-
tual requirements. The model is later updated, allowing for a
data-driven design process, adaptable to environmental and
structural needs. Key parameters include timber orientation,
allocation, and the use of a single guiding surface with adap-
tive features, enabling a high degree of customization within
the design space.

To ensure structural integrity, the timber dowel system was
developed using a Running Brick Bond tessellation, creating
overlapping layers where each timber connects with four oth-
ers in adjacent layers. Initially, UV isocurves of the surfaces are
defined, and isocurves are extracted at regular intervals across
the surface domain to maintain the topological parallelism of the
layers. To create the necessary overlap between layers, points
are generated using a 4n+1 pattern along each isocurve domain,
where n represents the minimum number of timbers in any given
pair of layers. The point layers are flattened and divided into
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pairs, with alternate lists omitted, then reassigned to the parent
layer. By reintroducing any omitted isocurve endpoints, points
are generated that, when paired, form lines overlapping with
the layer below and alternating due to the 4n+1 point structure.
These guiding lines are then used to create timbers represented
as boxes based on parametrized specifications and the origi-
nating surface.

Each line is populated with four points, serving as the basis for
dowel placement. For layers with n elements, the first and last
timbers have their two innermost points removed, enabling a di-
rect connection between layers. Points are connected between
layers on a point-by-point basis, with even-numbered points
linking to the layer above and odd-numbered points linking to
the layer below. This systematic assignment ensures that even-
valued points connect to the subsequent layer while odd-valued
points link to the previous one, establishing a stable dowel con-
nection between all layers.

For circular or periodic structures, where isocurves are continu-
ous and lack defined endpoints, a different approach is required
due to the uniformity of n parameters between layers. In the
prototype presented here, called the “basket” system, 4n points
are generated as before, but every other layer is shifted by 1/2n
units along the isocurve’s domain to achieve the necessary
overlap. Following this workflow, two primary orientations—
horizontal and vertical —are explored to meet the project’s
design goals. One approach uses two single surfaces as guiding
geometry, while another employs a circular form to establish
a larger structure with a horizontal arrangement. Additionally,
hybrid solutions were developed by combining both vertical and
horizontal systems (Figure 2).

Performance and Analysis

In this phase, human agency—particularly from non-expert par-
ticipants—is emphasized in shaping the algorithmic framework,
which is tailored to site-specific factors such as solar exposure,
wind patterns, and structural stability. Using computational
tools, expert designers optimize the timber dowel structure,
while non-experts provide input to refine design scenarios
based on aesthetic, functional, and community-driven prefer-
ences. This approach promotes inclusivity by encouraging local
stakeholders to engage in the design process, fostering a sense
of ownership and empowerment within the community?2.
Engaging communities in design and construction processes is
essential for addressing broader issues such as food security,
environmental justice, the development of micro-community
networks, and urban resilience? 4,

Feedback from prototyping and community involvement guided
refinements to the computational framework. Additionally, a
parametric model capable of adapting to both environmental
and structural requirements is developed, drawing on principles
of a Multi-Objective Optimization (MOOQ) framework as explored
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Figure 2. AR assembly models of the vertical and horizontal prototypes, utilizing QR codes

inliterature and precedent projects®. Key parameters, including
timber orientation, material allocation, and site-specific cus-
tomization, were optimized to ensure the design meets both
structural integrity and the preferences of the local community.
These refinements enable the framework to support the devel-
opment of multifunctional spaces that incorporate landscape
elements, such as benches and canopies, enhancing both the
usability and social function of the structure?.

The parametric model facilitates performance analysis based on
design parameters. This analysis includes material properties,
such as structural integrity and resource efficiency, alongside
context-aware factors like shading and solar gain. These assess-
ments provide either one-time feedback for refining the design
or can be incorporated into a multi-objective optimization pro-
cess, which can be further explored in future studies.

Human Machine Co-Production

The integration of AR technology in the design-to-production
process has proven transformative in community-driven proj-
ects by enabling collaborative construction and promoting
capacity building. Research suggests that active participation
in creating communal infrastructure strengthens social cohe-
sion and provides opportunities for skill development among
residents?’. By offering real-time visualization and assembly as-
sistance, AR empowers non-experts to contribute meaningfully

to the project, democratizing the construction process and en-
hancing community resilience. This inclusive approach fosters
shared responsibility in developing local infrastructure. Involving
the community in the process addresses immediate access
needs while building sustainable systems capable of adapting
to future challenges, ensuring long-term stewardship of com-

munity resources %%,

The production workflow consists of three interconnected
subsystems: AR-enabled cutting, robotic milling, and AR-guided
assembly. Each subsystem’s output feeds into the next process,
with continuous feedback loops refining each stage. This iterative
approach ensures that the production space informs the design
space, integrating both constraints and opportunities specific
to each production step. A schematic overview of this system is
provided in Figure 3. In this phase, AR enhances collaboration
between human operators and robotic systems throughout the
cutting, milling, and assembly processes. Timber elements are
tagged with unique QR codes containing their specific dimen-
sions and assembly details, which serve as digital anchors to
streamline the production process and minimize errors in mate-
rial handling. Once milled, the timbers are stacked in preparation
forassembly, where AR-enabled headsets allow users to interact
with a shared extended reality platform. This platform supports
effective collaboration by enabling users to select timber ele-
ments based on optimal strategies visualized in AR.
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During the assembly process, humans using AR-enabled head-
sets collaborate with cobots through a shared extended reality
platform. This platform visualizes optimal assembly strategies,
allowing human operators to select timber elements and com-
municate commands via hand gestures recognized by the AR
headset. The production workflow consists of three subsystems:
AR-enabled cutting, robotic milling, and AR-guided assembly.
Each subsystem'’s output feeds into the next, creating an itera-
tive process where feedback refines each stage, ensuring that
the production process actively informs the design. A schematic
overview is provided in Figure 1, with further details in Figure 3.

The integration of human and machine agency enhances both
precision and efficiency while establishing a foundation for com-
munity involvement. Timbers and dowels are organized into a
descriptive typology, with each piece tagged based on its unique
length, location, and orientation. The AR system utilizes these
tags to assistin accurately positioning and orienting timbers dur-
ing assembly. This collaborative framework supports adaptable
design and augmented production, fostering an organized and
participatory environment for community-driven construction.

AR-Enabled Cutting

As each timber has a unique length, an AR-assisted cutting pro-
cess is used to display specifications for each element, utilizing
a sliding miter saw equipped with two QR codes. This setup phy-
gitally maps the target timber or dowel from the digital model
directly onto the physical space, right in front of the person per-
forming the cut (Figure 3). This approach eliminates the need
for manual measurement of elements with varying sizes. The
cutting setup is modeled in Rhino3D, with an anchor point posi-
tioned near the miter saw’s centerline. As the user selects each
element, it appears at this anchor point, based on its box coor-
dinates. This allows the user to align and position the element,
providing an additional layer of calibration for precise cutting.

After cutting, each timber is tagged along its edge. The prepara-
tion of these wooden elements involves using both a miter saw
and an AR headset simultaneously. This combination allows the
user to bypass the need for pre-measuring each piece, making
the process more interactive and efficient, especially for large-
scale production. Cutting hundreds of elements for each of the
two prototyped projects takes approximately one hour, with one
person operating the HoloLens headset and another assisting as
needed for material handling or recalibrating the digital model to
the headset. This collaborative approach streamlines the work-
flow, enabling quicker production times.

Robotic Milling

For milling dowel holes in the timber, a KUKA KR120 robotic arm
equipped with a milling head is used, with timbers secured in
place on a tray. The intersecting points of dowel lines with the
timbers are grouped and organized, and normal vectors guide
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the milling head’s orientation. Toolpaths, modeled in Rhino3D,
allow for varying radii as needed. Robotic milling is chosen for its
efficiency, with holes sorted in four orientations to optimize the
robot’s movement. A placeholder tray holds nine timber parts of
varying lengths, and a buffer ensures smoother assembly. Using
a six-millimeter spindle, the process of milling one hundred ele-
ments, each with an average of four holes, takes approximately
thirty hours, including setup, demounting, and reloading. Figure
3illustrates the pile of cut material resulting from the AR-enabled
cutting, creating a pile of milled timbers with placeholder holes
with one-inch diameters in multiple directions. The bottom right
portion of Figure 3 shows the parametric simulation of the con-
nected 3D model into robotic toolpath simulation.

AR-Enabled Assembly

The augmented assembly interface allows users to view specific
elements or layers based on their location, with preceding ele-
ments visible as wireframes for clarity. Each element is tagged
with text dots, and dowels are displayed only when they con-
nect the current element to the previous one, with their length
indicated. The Fologram application, installed on both the AR
headset and Rhino Grasshopper, transfers model data, enabling
users to control visual properties and assembly details. Users
can customize their view by choosing to display dowels or adjust
othervisual elements, guiding the assembly of the timber dowel
system. This interface helps users understand which dowels to
add at each layer for seamless integration, while also allowing
them to manage the level of detail and pace of assembly through
the menu bars on the phygital interface.

Details such as timber layers and tags, dowel lengths, and roof
and wall components are all accessible, with the option to view
the complete structure. This approach empowers users to
independently assemble the structure without needing to in-
terpret technical drawings, relying instead on augmented guides
throughout the process. The assembly difficulty varies depending
on the vertical or horizontal orientation of the timbers and the
dowel angles; more angled dowels provide better stability but
can complicate assembly by pushing timbers in opposing direc-
tions. Figures 3 and 4 illustrate a user positioning timbers with an
AR headset, alongside the two tested orientations—vertical and
horizontal. For ease, both systems are assembled horizontally.

Material Passport

This phase focuses on material resourcing and the creation of
a material passport directory, with two primary objectives:
material allocation and resource repurposing. The directory
of available materials is fed forward into the performance and
analysis phase, where material choices are evaluated based on
structural performance. Simultaneously, a waste material pass-
port directory is established, feeding back into the design and
parametrization phase to support resource-driven decisions.
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The resource repurposing process serves as both feedback and
feedforward, documenting waste materials, including dowels
and timber profiles. By creating a digital record, this phase
enables the reintegration of waste materials into the design,
providing input for resource-based complementary supports
within the structure. This circular approach minimizes overall
waste, a critical factor given the limited resources typical of
community-led projects.

The project uses 2”x4” and 2”x6” timber beams, each 6’0" in
length. As beams are cut to varied lengths, offcuts, referred to
as “knots,” are generated. For each design parameter, a specific
waste material passport s created, supporting targeted comple-
mentary designs. This passport provides insights into potential
waste and informs the performance phase, as outlined in Section
3.2, enabling a circular design approach that aligns with sustain-
able material use and waste reduction.
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Figure 4. Assembled Prototypes. Vertical System on the left and horizontal on the right.

Additionally, for dowels, the system allows for the allocation of
various dowel thicknesses, including 0.5, 3/4, and 1 inch. The
design is customizable according to the available sets of locally
sourced materials, allowing for adaptable and resource-driven
design decisions that optimize material use.

RESULT AND FUTURE WORK

This research demonstrates the integration of computational
design, robotic fabrication, and AR-assisted cutting and assem-
bly in constructing timber dowel structures through one-to-one
prototyping. Two prototypes, showcased at a public event, First
Friday Art Trails (Figure 5), allowed community members to en-
gage with the structures and the AR interface. Feedback from
the design, production, and demonstration phases has been
informative and will guide the next phase of the project. The
vertical timber structures, designed as walls with integrated
benches, offer modular expansion and reconfiguration, while
the horizontal system forms a central focal point with concen-
tric circles, creating adaptable gathering spaces and expansive
overhead structures.

The integration of computational design, robotic fabrication,
and AR-enabled assembly has advanced the construction of
timber dowel structures by providing customizable, efficient
solutions tailored to site conditions and user needs. AR-assisted
processes offer real-time visual instructions, making assembly
intuitive even for those with minimal expertise, while robotic
milling ensures precision. This project lays the groundwork for
engaging community members in co-production, demonstrating
the potential for collaborative construction. Future research will

focus on developing more autonomous human-robot systems,
incorporating advanced sensing technologies and digital twins
for seamless human-robot interaction, including a collaborative
assembly with cobots.

Future exploration focuses on expanding the optimization pro-
cess to include additional environmental and social factors,
enabling designs to adapt to changing site conditions through
real-time data. Future work will also prioritize the systematic
integration of resource-driven design principles—specifically,
variations in dowels and timbers as well as a zero-waste mate-
rial strategy—to enhance and evaluate the circularity aspects
of the research, as these principles have been established and
tested within the existing body of literature 2> 3. In the pro-
duction phase, AR has proven effective in guiding non-experts
through tasks like cutting and assembly. Future improvements
could involve more intuitive interfaces, such as voice commands
or gesture controls, making AR easier to use across different con-
struction environments and materials. Enhancing human-robot
interaction by making robots more responsive to real-time
input could give non-experts greater control over milling and
assembly tasks.
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Figure 5. Showcasing the prototype and in a local public event.

5334 course, Advanced Architectural Technology |, instructed
by Sina Mostafavi. The prototype Bench was designed and
realized by the team: Alexander Garza, David Nelson, Chance
Welles, and Jakob Wiesner, with assistance from Research and
Teaching Assistants: Cole Howell (RA), Brodey Myers (TA), Edgar
Montejano (RA), and Bahar Bagheri (GRA). The core computa-
tional and augmented fabrication methods presented in this
research were developed collaboratively by Bahar Bagheri,

Sina Mostafavi, Edgar Montejano, and Cole Howell, each con-
tributing to different aspects of the system. Additionally, Asma
Mehan conducted a parallel joint seminar on Community Design
Development at TTU HCoA ARCH 5384, which conceptually and
theoretically contributed to the framework of the presented
project. External collaborators, including members of the South
Plains Food Bank, provided additional input and support. The
authors express their sincere gratitude to all contributors.



ACSA 113th Annual Meeting: Repair | March 20-22, 2025 | New Orleans, LA

ENDNOTES

1. Thomas, Caudell, David, Mizell. “Augmented Reality: An Application of Heads-
Up Display Technology to Manual Manufacturing Processes.” Proceedings of
the Twenty-Fifth Hawaii International Conference on System Sciences 2 (1992).
659-669. https://doi.org/10.1109/HICSS.1992.183317

2. Andreas, Thoma, et al. “Cooperative Robotic Fabrication of Timber
Dowel Assemblies.” In Research Culture in Architecture, 77-88. Berlin,
Munich, and Boston: Walter de Gruyter GmbH, (2019). https://doi.
org/10.1515/9783035620238-008

3. José, Villar, et al. “Genetic Algorithm Optimisation of Heavy Timber Trusses with
Dowel Joints According to Eurocode 5.” Biosystems Engineering 144 (2016).
60-71. https://doi.org/10.1016/j.biosystemseng.2016.02.011

4. Simon, Silih, Stojan, Kravanja, Miroslav, Premrov. “Shape and Discrete Sizing
Optimization of Timber Trusses by Considering Joint Flexibility.” Advances in
Engineering Software 41, no. 2 (2010): 286-294. https://doi.org/10.1016/].
advengsoft.2009.07.002

5. Tang, Ligiu, et al. “Experimental and Numerical Investigations on the Hybrid
Dowel and Bonding Steel Plate Joints for Timber Structures.” Construction
and Building Materials 265 120847. (2020). https://doi.org/10.1016/j.
conbuildmat.2020.120847.

6. Gwyllim, Jahn, et al. “Holographic Construction.” In Impact: Design With All
Senses, edited by C. Gengnagel, O. Baverel, J. Burry, M. Ramsgaard Thomsen,
and S. Weinzierl, DMSB 2019, 290-300. Cham: Springer, (2020). https://doi.
org/10.1007/978-3-030-29829-6_25.

7. Song, Yang, Richard, Koeck, Shan, Luo. “Review and Analysis of Augmented
Reality (AR) Literature for Digital Fabrication in Architecture.”Automation
in Construction 128: 103762. (2021). https://doi.org/10.1016/j.
autcon.2021.103762.

8. Steve, Mann, et al. “Wearable Computing, 3D Aug* Reality, Photographic/
Videographic Gesture Sensing, and Veillance.” In Proceedings of the Ninth
International Conference on Tangible, Embedded, and Embodied Interaction,
497-500. New York, NY: Association for Computing Machinery, (2015). https://
doi.org/10.1145/2677199.2683590.

|«

9. Gwyllim, Jahn, et al. “Holographic Construction.” In Impact: Design With
All Senses, edited by C. Gengnagel, O. Baverel, J. Burry, M. Ramsgaard
Thomsen, and S. Weinzierl, 290-300. Cham: Springer, (2020). https://doi.
0rg/10.1007/978-3-030-29829-6_25.

10. Taylor, Allen. “Develop Microsoft HoloLens Apps Now.” 1st ed. USA: Apress,
(2016). https://doi.org/10.1007/978-1-4842-2202-7.

11.  Robin, Oval, et al. “An Integrated Digital Design and Construction Approach for
Falsework-Minimal Masonry Vaults.” Structures 63 106428. (2024). https://doi.
org/10.1016/j.istruc.2024.106428

12. Fazel, Alireza, Abbasali, Izadi. “An Interactive Augmented Reality Tool for
Constructing Free-Form Modular Surfaces.” Automation in Construction 85
(2018): 135-145. https://doi.org/10.1016/j.autcon.2017.10.015.

13.  Yang, Song, Richard, Koeck, Asterios, Agkathidis. “Augmented Bricklayer: An
Augmented Human-Robot Collaboration Method for the Robotic Assembly of
Masonry Structures.” In XXVI International Conference of the Iberoamerican
Society of Digital Graphics, Blucher Design Proceedings 11 (2023): 713-724.
https://doi.org/10.1016/sigradi2022-sigradi2022_30.

14.  Garvin, Goepel, Kristof, Crolla. “Augmented Reality-Based Collaboration - ARgan,
aBamboo Art Installation Case Study.” In RE: Anthropocene, Design in the Age of
Humans - Proceedings of the 25th CAADRIA Conference, edited by D. Holzer, W.
Nakapan, A. Globa, and I. Koh, vol. 2, 313-322. Bangkok, Thailand: Chulalongkorn
University, (2020). https://doi.org/10.52842/conf.caadria.2020.2.313

15.  Gwyllim, Jahn, Cameron, Newnham, Nick, van den Berg. “Augmented Reality
for Construction From Steam-Bent Timber.” In POST-CARBON - Proceedings of
the 27th CAADRIA Conference, edited by Jeroen van Ameijde, Nicole Gardner,
Kyung Hoon Hyun, Dan Luo, and Urvi Sheth, 191-200. Sydney, (2022). https://doi.
org/10.52842/conf.caadria.2022.2.191.

16. Mehan, A., & Mostafavi, S. (2022). Building Resilient Communities over time.
The Palgrave Encyclopedia of Urban and Regional Futures, 99—103. https://doi.
0rg/10.1007/978-3-030-87745-3_322

17.  Sina Mostafavi, Bahar Bagheri, Ding Wen Bao, Asma Mehan. “Smart
Prototyping: From Data-Driven Mass-Customization to Community-En.”
In The Routledge Companion to Smart Design Thinking in Architecture &
Urbanism for a Sustainable, Living Planet, edited by Mitra Kanaani. London:
Routledge, 2024/11/11.

18. Gill, Seyfang, Adrian, Smith. “Grassroots Innovations for Sustainable
Development: Towards a New Research and Policy Agenda.” Environmental
Politics 16, no. 4 (2007): 584—603. https://doi.org/10.1080/09644010701419121

19. Flora, Butler. “Closing the Food Gap: Resetting the Table in the Land of Plenty.”
Journal of Agriculture, Food Systems, and Community Development 1, no. 1
(2010): 165-66. https://doi.org/10.5304/jafscd.2010.011.018

20. Mehan, Asma. “The Affective Agency of Public Space: Social Inclusion
and Community Cohesion.” Berlin, Boston: De Gruyter, 2024. https://doi.
org/10.1515/9783111035642

21. Renee, Walker, Christopher, Keane, Jessica, Burke. “Disparities and Access
to Healthy Food in the United States: A Review of Food Deserts Literature.”

22.

23.

24.

25.

26.

27.

28.

29.

30.

179

Health & Place 16, no. 5 (2010): 876-84. https://doi.org/10.1016/].
healthplace.2010.04.013

Gail, Feenstra. “Local Food Systems and Sustainable Communities.” American
Journal of Alternative Agriculture 12, no. 1 (1997): 28-36. https://doi.
0rg/10.1017/50889189300007165.

Mehan, Asma, Neady Odour, and Sina Mostafavi. “Socio-Spatial Micro-
Networks: Building Community Resilience in Kenya.” Urban Sustainability, 2023,
141-59. https://doi.org/10.1007/978-981-99-7996-7_9

Molly, Anderson, John, Cook. “Community Food Security: Practice in Need
of Theory?” Agriculture and Human Values 16 (1999): 141-150. https://doi.
org/10.1023/A:1007580809588.

Sina Mostafavi, Valmir KastratiHossam, BadrShazwan Mazlan. “Design
Computation to Robotic Production Methods for Reciprocal Tessellation of Free-
from Timber Structures: Design, Production, and Assembly of 100 Years Bauhaus
Wood Pavilion.” Paper presented at the Proceedings of the 38th eCAADe
Conference on Education and Research in Computer Aided Architectural Design
in Europe - eCAADe, Berlin, Germany, 16 Sep 2020 2020.

Jessica, Clendenning, Wolfram, Dressler, Carol, Richards. “Food Justice or Food
Sovereignty? Understanding the Rise of Urban Food Movements in the USA.”
Agriculture and Human Values 33 (2016): 165-177. https://doi.org/10.1007/
5s10460-015-9625-8.

Alison, Alkon, Julian, Agyeman, eds. Cultivating Food Justice: Race, Class, and
Sustainability. The MIT Press, (2011). http://www.jstor.org/stable/j.ctt5vjpcl.

Patricia, Allen. “Realizing Justice in Local Food Systems.” Cambridge Journal
of Regions, Economy and Society 3, no. 2 (2010): 295-308. https://doi.
org/10.1093/cjres/rsq015.

Asma Mehan, Cole Howell, Edgar Montejano, Jessica Stuckemeyer & Sina
Mostafavi. “Fabricity-Xr: A Phygital Lattice Structure Mapping Spatial Justice—
Integrated Design to Ar-Enabled Assembly Workflow.” Paper presented at the
112th ACSA Annual Meeting Proceedings, Disruptors on the Edge, 2024.

Jan Britting, Gennaro Senatore, Corentin Fivet. “Form Follows Availability —
Designing Structures through Reuse.” Journal of the International Association for
Shell and Spatial Structures 60, no. 4 (01 December 2019 2019): 257-65. https://
doi.org/10.20898/j.iass.2019.202.033.



