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Versatility of bamboo strips for
constructing curved surfaces
and inherently flexible.

Support for novice
designers

Introduction
Accumulation of expert
weavers through making over
years of practice.
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Aim of research

This paper aims to understand the extent of the positive
impact on the utilisation of mobile AR through feedback
provided by bamboo enthusiasts during the empirical
data collection. 

Aim

A small prototype
Scope of work

Non-experts who are keen to
acquire handicraft knowledge
through the assembly process.

Research target
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"What are the potentials and
challenges of using mobile AR in the

bamboo woven design process?"



Lightweight weaving spatial structural systemsHuang et al (2016)

Relevant literature
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Computational weaving grammar of traditional
Indonesian patterns, particularly patterns originating
from West Java

Harnomo and
Indraprastha (2016)

Bamboo basketry’s digital form-finding and manual
fabrication experiment in woven architectural design
using Kagome style.

Shinohara and Chan
(2024)

Utilisation of contemporary digital technology allows explorations which were
not possible without, for instance, producing quick design iterations using
parametric design tools or structural simulations.



Methodology

Participants: 21 non-expert bamboo enthusiasts
Design background: architecture, industrial design and
interior design
Each participant did two experiments, totalling 42 sessions

Filling questionnaire (rating and open-ended
questionnaire) on visual display
Four categories of rating: environment tracking, user
movement tracking, user interface and user-friendliness 

Two mobile AR interface 
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Ball making

Experiment 1
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Experiment 1
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Experiment 2
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Lampshade making
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Most participants favoured
Experiment 2 with more diverse
choicesResults
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Overall rating



Two lowest ratings are ’colour’ and
‘eye strain’ for both experiment.
Experiment 2 lacks of interactionResults
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AR visual display rating



Discussion
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Experiment 1 descriptive analysis

95% will recommend
Highest correlation is between ‘user
friendliness’ and ‘user interface’
Second highest correlation is
between ‘resolution’ and
‘brightness&contrast’

Positive relationships between AR display elements and others
Better resolution with a viable balance of brightness and contrast can help artisans reduce
eye strain's impact. 



Discussion
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Being able to see all sides
(360deg) of the object

Step-by-step assembly guide

Learning basic process of
bamboo woven

Experiment 1's
observed advantages:

Less suitable for complex
structure. 

Colour coding was not
suitable for bright
environment

Experiment 1's observed
disadvantages:



Discussion
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Experiment 2 descriptive analysis

95% will recommend
Highest correlation is between
‘environment tracking’ and ‘user
movement tracking’
‘Brightness & contrast’ against five
elements

Brightness and contrast of the digital model provides fundamental footings for useable AR



Discussion
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Real-time parameters (shape,
position and size) changing

Rapid design iteration

Experiment 2's
observed advantages:

No step-by-step assembly

3D display only

Lack of accuracy of
dimension

Experiment 2's observed
disadvantages:



Promoting traditional bamboo
woven patterns

A positive support

Discussion
Mobile AR with its low
investment
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A better support Based on a follow-up interview
with P2 who did not
recommend both interface:

Additional benefits compare
to a video tutorial should bem
ore evident



POTENTIALS
Being able to see 360-
degree views of the
object assembly guide
Being able to learn the
basic process of weaving
bamboo strips
The ability to simulate
ideas rapidly

"What are the potentials and
challenges of using mobile AR in the
bamboo woven design process?"

Re-iterating RQ
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CHALLENGES
Accuracy (dimension),
Hologram colour being
suitable for indoor and
outdoor use
Benefits in comparison
with pre-recorded video
tutorials



And further study

Further recommendations
A more developed assembly
system

Combining the two experiments'
set-up (assembly guide and
parametric design features)

Written guides and animated
instructions more accurate
dimensions

Improving the surface
detector with markers (for
Experiment 2).

Further study includes cataloguing bamboo woven pattern for
machine learning with two immediate applications: AR assisted
pavilion and dry walls made of stacked bamboo woven.
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Tectonic
Bamboo 
Education (TBE)

TBE

A collective endeavour (Siti, Maurin and Mia), advocating to
embed tectonic bamboo into mainstream architecture
pedagogy. QR code is for the pubpub page where we
document the journey.



Mia.Tedjosaputro
@xjtlu.edu.cn
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