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Figure 1: MopUFoLD supports a continuous workflow from design to fabrication: (A) compose architectural designs from
parameterized modules, (B) inspect and refine them across synchronized 3D, deployed kirigami, and 2D template views, and (C)
fabricate the resulting design as a physical model. A shared semantic model keeps edits synchronized across representations.

Abstract

Designing origamic architecture requires coordinating a three-
dimensional form with its deployed panel structure and planar
fabrication pattern. We present MopuFoLD, an authoring environ-
ment that connects these representations through a shared semantic
design model. Makers compose parameterized architectural mod-
ules using familiar 3D interactions, while supported edits in the
conventional modeling, deployed kirigami, and template views up-
date the same underlying design. A Rhino-based geometry engine
converts supported compositions into panels, hinges, openings, and
an A4 cut-and-fold pattern. By preserving module identities and
parameters across this process, MobpuFoLD supports a continuous
workflow from architectural construction to physical fabrication.
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1 Introduction

Origamic architecture is a form of kirigami that creates three-
dimensional architectural forms from a cut-and-folded sheet of pa-
per [Chatani 1985]. Its geometry has been studied [Castle et al. 2014;
Choi et al. 2019] and applied to deployable and shape-changing
structures [Chang et al. 2020; Gronbeek et al. 2020; Yang et al. 2025].
Designing it, however, requires reasoning across multiple spatial


https://orcid.org/0009-0002-6688-2280
mailto:leeguhn@kaist.ac.kr
https://orcid.org/0009-0009-9022-4967
mailto:ampersand328@kaist.ac.kr
https://orcid.org/0009-0000-0980-7079
mailto:kimhaeri@kaist.ac.kr
https://orcid.org/0000-0002-7500-7974
mailto:andrea@kaist.ac.kr
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0
https://doi.org/10.1145/3828643.3858022
https://doi.org/10.1145/3828643.3858022

SCF Adjunct "26, December 06-08, 2026, Tokyo, Japan

representations: conceiving a building as a three-dimensional form,
understanding how it resolves into a deployed arrangement of pan-
els, and expressing that transformation on a flat sheet through cuts
and folds. These representations must remain compatible for the
sheet to rise into the intended structure when opened.

Existing computational tools support this process from several di-
rections. Simulation frameworks model how specified cut-and-fold
structures move, collide, and lock during deployment [Jiang and
Choi 2026]. Interactive editors help users construct geometrically
valid forms and patterns [Mitani and Suzuki 2004], while conver-
sion methods translate completed 3D CAD models into realizable
paper structures [Fujikawa and Ijiri 2023; Li et al. 2010]. However,
these workflows primarily expose faces, folding components, and
cut lines as their authoring units. As a design moves between rep-
resentations, its architectural intent becomes distributed across
geometric parts, making higher-level parameters difficult to carry
through subsequent revisions.

We present MoDUFOLD, an authoring environment that coordi-
nates construction, kirigami deployment, and planar fabrication
through a shared semantic design model. Makers combine parame-
terized staircases, roofs, arcades, doors, and windows, using them
additively to build structure or subtractively to create openings.
The conventional modeling view supports spatial composition, the
deployed kirigami view reveals how the design resolves into panels
and folds, and the template view allows supported edits on the
fabrication sheet. All three act on the same module records, keep-
ing changes synchronized across three-dimensional form, folded
behavior, and two-dimensional fabrication.

Table 1: Supported architectural modules and parameters.

Module Editable parameters

Basic volume  Width, depth, height

Staircase Step count, width, landing, tread/rise scale

Stepped roof  Step count, span, rise

Arch/Arcade  Proportions, bay count, pier thickness, support placement
Openings Type, width, height, window panel spacing

2 System Implementation and Workflow

MobuFoLp provides a nonlinear authoring workflow across conven-
tional 3D modeling, deployed kirigami, and planar template views.
Users can move between these representations to compose architec-
tural modules, inspect their folded behavior, and make supported
edits. Each edit updates the shared design and other representations,
while the resulting template can be printed and fabricated.

MobuFoLD consists of a TypeScript and Three.js' authoring
interface connected to a Rhino 82 geometry backend. The interface
maintains the parameterized module records and sends their box
and cut descriptions to a local HTTP adapter, which invokes a
RhinoCommon® Python engine through Rhino MCP. The backend
returns deployed panels, hinge lines, panel-source associations, and
a flattened A4 pattern.

Lhttps://threejs.org/
Zhttps://www.rhino3d.com/8/
3https://developer.rhino3d.com/api/rhinocommon/
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The engine converts supported compositions of orthogonal solids
into 90-degree pop-up structures. It first unites the authored solids,
then extracts faces along two ordered construction directions and
extends them to the corresponding fold planes. Connected copla-
nar regions are merged into panels, while boundaries shared by
perpendicular panels form hinges. These relationships guide panel
flattening, fold direction, and positioning at the selected deployment
angle. Rectangular and arched openings are applied to panels of the
host sheet through planar Boolean subtraction, then incorporated
into the A4 cut-and-fold pattern.

Users construct designs from parameterized architectural mod-
ules that the interface translates into the solids and cuts accepted
by Rhino. A staircase or stepped roof remains one editable module
while being backed by an ordered set of boxes. An arcade consists
of a constructive envelope and repeated arched cuts, while doors,
arches, and windows become semantic openings. The expanded
solids are assigned source identifiers, allowing generated panels to
be associated with their contributing geometry and resolved back
to the originating module. Table 1 summarizes the current module
vocabulary and its editable parameters.

The modeling view operates directly on the modules, while
source associations and semantic proxies connect deployed panels
and flattened regions to their originating elements. Where source
ownership is unambiguous, users can select, translate, and resize
modules from the deployed kirigami and template views. These
interactions modify the same underlying records, and the other
representations regenerate from the latest design state.

Figure 2: A physically fabricated example of an origamic
architecture designed with ModuFold. Users can cut and fold
along the template guide or utilize a plotter machine.

3 Conclusion and Future Work

We introduce MobuFoLD, a semantic authoring environment that
connects conventional modeling, deployed kirigami, and planar
fabrication via persistent, parameterized building modules. The
current system is limited to orthogonal geometry and a 90-degree
host fold, with its expressive range bounded by the available param-
eters. Future work will support additional fold angles, geometric
configurations, and module variants, as well as image-guided au-
thoring that extracts reviewable architectural modules and spatial
relationships from building photographs. Together, these exten-
sions would broaden the path from architectural references and
spatial composition to editable fabrication instructions.
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