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& Development environment of a 
technical university? 

The Design United exhibition TILT-
SHIFT: REFRAMING FUTURES  
showcases critical as well as more  
optimistic visions of how design  
and technology will shape the world  
of tomorrow. Research topics range 
from digital-physical interaction  
to augmented health and the circular 
economy. During Dutch Design  
Week 2019, we invite visitors to the  
heart of the Klokgebouw to explore  
our research paths, experience  
their physical embodiments, and talk  
to our creators. This is Design United.

Prof. Daan van Eijk
Prof. Berry Eggen
Prof. Mascha van der Voort
Directors of Design United

TILT-SHIFT:
REFRAMING FUTURES

Design United represents design at 
the intersection of advanced scientific 
research, fast-moving emerging  
technologies, and the shifting needs 
and dreams of our future societies.

Design is a powerful tool – increasingly 
used to shape the future. With  
this power, comes a responsibility  
for designers to work together.  
To unite. To better understand and 
respond to a rapidly evolving world. 
Design United does just this. As a  
4TU Research Centre, it connects  
technologically advanced design  
research at TU Delft, TU Eindhoven, 
the University of Twente, and  
Wageningen University & Research.

You can sense it in the air: our world  
is shifting. As new meanings emerge 
in our lives, our knowledge must 
adapt and evolve with us. What makes 
design research different from  
scientific research, and why does this 
type of investigation specifically  
belong in the high-intensity Research 

design-united.nl
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Global climate change. Artificial  
intelligences. Disorienting new ideas 
about our physical environment,  
our data, our energy systems, and  
our biology. How will our human  
identity evolve in relation to radical 
new understandings? Have you  
considered your own position in this 
changing world, and what can be 
done?



The historic Human Genome Project of fully sequencing hu-
man DNA was one of the most fundamental undertakings 
into understanding (and expanding) our human identity. With 
reference to this and ideas of the ‘selfish gene,’ the Humane 
Datanome project explores how we could gain insights into 
both ourselves and our position in complex data ecosystems 
by analyzing the data harvested from us in our day-to-day 
lives. Each Humane Datanome is a map of 22 websites visited 
(inspired by a chromosome map minus the male and female 
chromosomes), including information about cookies installed 
by these websites. What is your digital DNA? How does it 
intersect with your identity and indeed exert its own influence 
on you? 

The Humane  
Datanome

Rosa van Koningsbruggen TU/e



Oh Crap I Gut  
My Future

Sam Kragtwijk, 
Clarissa Schmitt

 TU/e

This project is a speculative design emphasizing the great 
influence that gut flora can have on different aspects  
of human life. Oh Crap I Gut My Future is a digital interface 
and care system for parents seeking to monitor and  
optimize the microbiome of their baby. How can parents 
collaborate with their children’s gut bacteria? What  
special “blend” of nutrients will give the best result? By 
centering the story around a baby, Oh Crap I Gut My  
Future seeks to educate about the link between gut flora 
and physical and mental abilities, as well as to push  
people out of their comfort zone and trigger deeper 
reflection on personalized healthcare, the quantified self, 
and self-optimization. 



Mutual Understanding 
for Human-Machine 
Collaboration

Emma van Zoelen

As intelligent and adaptive systems gain more autonomy, 
they take over more responsibilities of people. Yet many 
aspects of complex task flows are still best performed  
by a human, meaning we’ll need to learn how to work  
together with non-human actors. In order to collaborate 
well, humans and machines, or ‘agents’ as they are  
referred to in AI research, must have nuanced ways to 
communicate. What if their objectives clash or come  
into tension? How can they negotiate shared decisions?  
This advanced design research project sets out to  
question the complex dynamics of human-machine inter-
action currently emerging in the growing AI field, asking 
what it will take to create more shared understandings.  

 TU/e



Peeking the  
Everyday:  

Peekaboo Camera 

Yu-Ting Cheng  TU/e

There is a tension in our lives between struggling against 
surveillance culture, and yet simultaneously welcoming  
it into our lives in the form of our phones, connected  
devices, and always-on products like Amazon’s Alexa.  
The Peekaboo camera is a hybrid design product and 
design probe developed as a research tool both to study 
people’s everyday lives and to explore the complexity  
of our relationship with privacy. As an “honest” surveil- 
lance camera, the Peekaboo is programmed to explore  
different behaviors along a spectrum of privacy-respec-
ting options, such as only taking a picture of the home 
when it detects no humans are present, or raising a red 
warning flag when it’s about to take a picture. Where is  
the line between the value of data collection and giving 
space for privacy?



Designing 
Emotions  
That Last 

Deniz Söğütlü TU Delft

This design research project is an in-depth study on ad- 
dressing the hyperconsumption of physical products 
by intervening in the emotional relationships we have with 
those products. A series of experimental design probes 
was created based on literature review and co-creative 
methods, with each probe exploring one of eight different 
qualities found to promote lasting emotional attachment 
to a product. Linking psychological research on ‘hedonic 
adaptation’ to our tendency to quickly discard functioning 
devices in favor of new ones, this project revisits work  
by Jonathan Chapman, Ed Van Hinte, and Donald Norman, 
translating some of their fundamental concepts into tan-
gible and testable research artifacts.



Nuclear  
Sitdown

David Claassen 
Sem Lootsma

UTwente

The designers of this project were curious to investigate
perceptions of the nuclear industry. Their bold plan to 
create an object out of the controversial and negatively 
perceived material of nuclear waste immediately con- 
nected them to the Dutch radioactive waste management 
facility COVRA. In this installation, they play with the 
aesthetics of nuclear waste, creating an artifact to high-
light our personal connection to waste. Their use of  
actual radioactive waste is meant to trigger a discussion 
about radioactivity in society. In the context of our  
evolving energy crisis, it is essential to take some nuan-
ced looks into our perceptions of nuclear technologies,  
including aspects which may be highly emotional.



 

RETHINKING
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N We live in a visual culture, but remember 
that we also have our ears and our 
hands. Touch and sound. Presence  
and weight. Branching out from our 
visually overloaded domain into more 
visceral sensing and feeling. How can 
we design our connected world more 
holistically, with strong and enriching 
sensory experiences?



Feedforward Haoyu Dong TU/e

Due to the minimal physical presence of microcontrollers, 
sensors, and actuators, interactive devices are increa-
singly “disappearing” into a wide range of physical  
environments. However, this context of disappearing 
interaction may cause confusion to users regarding where 
and how to interact with embedded interfaces. This 
research-through-design focused project investigates 
disappearing interaction in the case of interactive textiles. 
As a tangible user interface for volume control, Feedfor-
ward provides both visual and shape-changing effects. 
Touch the textile interface with a finger and draw a  
circle, rotating your touch. Feedforward investigates the  
relationship between signals of control and effects on  
the external environment.



Communication technologies should support human  
expression, and in the case of video calls there is ample 
room for improvement. The GazeDisplay is a webcam  
sized device which enriches the sense of presence  
in a video call by letting you know what your conversation 
partner is looking at. This enhanced level of interaction, 
enabled by eye-tracking technology, is particularly  
relevant in the case of children attending school through 
video calls, or in telemedicine where trust and under- 
standing are very important. Here, a video call including 
gaze information is established between two computers, 
allowing visitors to experience the system first hand. 

GazeDisplayChristian Sivertsen  TU/e



Sound of a  
Smart Home

Eva van der Born TU/e

While smart devices and the data that they gather, com-
pute, and report have brought us convenience, the way  
in which these devices communicate the status of a smart 
home is often via heavily quantified visual information 
displays. In contrast to the standard of a hypervigilant  
connected product, Sound of a Smart Home is a calm and 
unobtrusive object that provides a summary of the activity 
of all connected products within the home in the form  
of a unique, 20-second soundscape played every hour.  
By using sound as a medium, this project proposes an 
alternative, more intuitive way to experience your smart 
home as a whole and as an evolving ecosystem. 



EQO RadioLisa de Vries  TU/e

The routine events of our everyday lives may feel mundane, 
but ultimately they are an expression of who we are as  
a person at that period of time. This project is about  
allowing people to reflect on moments from their everyday 
lives through captured sound bites. With the EQO inter-
active radio, a user can listen to a sound-based summary 
of a stretch of time in their life. They can scroll through 
time to hear sounds from former time periods and can also 
randomly retrieve previous sound bites. By using the  
experiential medium of sound to trigger personal reflection, 
EQO aims to make people more aware of the diversity, 
frequency, and value of their everyday experiences.



Feel the Vibe is a whole-body interface that leverages 
vibroacoustic resonance as a communication medium. 
Visitors climb into a vibrating web, while other visitors  
pull on cables transmitting physical vibrations and  
Solfreggio sacred music. Designed in collaboration with 
Vibe Research Labs, this installation explores the future  
of sound healing, an ancient practice that remains  
popular in integrative medicine and yoga. Our work links 
sound healing to contemporary neuroscience, which 
is actively exploring the role of 40hz oscillations in the 
treatment of psychiatric disorders. What frequencies will 
resonate with visitors of DDW? 

Feel the Vibe:  
Vibroacoustic  
Sound Healing 2.0

Ariëla van Elteren
Daniel Hesselman

Thomas Imhoff
Leonie Remmerswaal

Janita Siriseth 
Caiseal Beardow

Willem van der Maden
Dan Shor 

Linda Plaude
Martin Havranek

Jess Harcher-O‘Brien
Tomasz Jaskiewics 

Derek Lomas

TU Delft
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G Philosophers like to ask: what makes  

a good life? Reimagined healthcare  
systems. New visions of healing,  
beyond efficiency. Human-powered 
wholeness. It’s not just about traditional 
ideas of health, it’s about making  
sure that people are happy with their  
lives. How can we best support human 
flourishing and welfare?



Positive  
White Cane 

Thijs te Velde TU Delft

Most products that visually impaired people use on a day-
to-day basis are modified versions of products designed 
for sighted people. This project was inspired by the resi-
lience and resourcefulness of visually impaired or partially 
sighted communities. The customizable cane incorporates 
a connected handle, which can be outfitted with modules 
developed in collaboration with non-sighted users by  
independent developers, health professionals, and orga-
nizations such as Visio. Since it also functions as a data 
gathering device, the connected cane helps professional 
ergo-therapists and city planners in their efforts to make 
the world more accessible for all. 



This project generated a new parametric approach for 
optimizing the fit and comfort of a wetsuit design using  
3D anthropometric data. The current wetsuit industry  
relies heavily on 2D anthropometric measurements  
in creating a fit for wetsuit patterns. A time-consuming 
prototyping process is then used to optimize the pattern.  
With the increasing availability of technologies such  
as 3D scanning, designers are able to gain more insight  
into the complex surfaces of the human body. Using  
detailed 3D mannequins in combination with motion  
capture data, it is possible to design and assess both the 
static and dynamic fit of a wetsuit. This prototype was 
created to validate the potential of this 3D anthropometric 
approach and its reduction of physical prototyping.

SRFACETimon Staal TU Delft



V.R.E.E. Caro van KesselTU/e

The Virtual Reality Exercise Environment is an immersive 
exercise experience designed to stimulate extrinsic  
and eventually intrinsic motivation of people using cardio
machines. This hybrid digital-physical project is informed 
by behavior change theory and the applied cognitive  
psychology concept of ‘optic flow.’ Optic flow is the  
perceived motion of objects as an observer moves in  
relation to them. Research on how optic flow can influence  
walking speed led to experiments in a VR exercise  
environment. Since manipulating this parameter involves 
changing everything the user sees, the VR environment 
was a crucial design element. In this interactive installa-
tion, V.R.E.E. explores the concept of linking virtual reality 
to real-life impact.



BagSight Evert van BeekTU Delft

Taking inspiration from both guide dogs and the cyberne-
tic concept of Braitenberg vehicles, BagSight is a research 
artifact exploring how designed objects can express  
their own intentions. By tightening its cord, this backpack 
moves on the back of the wearer during navigation of a 
city in order to express its feedback or desires. BagSight’s 
kinesthetic behaviour is designed in such a way that it  
can be seen as being afraid of obstacles (desiring to move  
away from them) and interested in moving towards a given  
goal. In a research study, participants described their 
experience of using BagSight as similar to an extension of 
their sensory organs, viewing it as both instrument and 
agent.



Excelscope 2.0 Francesco de Fazio 
Gerianne Boer 

Jan Sebastian van Ackeren 
Linde de Jonge

Krishna Thiruvengadam Rajagopal 
Julieta Bolanos Arriola 

TU Delft

This low-cost malaria detection device reduces the  
workload of medical staff in developing countries while  
increasing the accuracy and decreasing the cost of  
diagnoses. Based on research performed by OSMD and 
TU Delft, the Excelscope automates analysis of blood 
samples for malaria, using its ball-lens to magnify blood 
samples, capturing multiple fields of view within a blood 
sample with its smartphone camera, and then utilizing  
an algorithm to accurately determine the number of 
parasites present. While other algorithms in existence 
often rely on professional microscopes, and while cheap  
microscopes usually require a component of manual 
labor, Excelscope is a uniquely integrated detection de-
vice, including a fully-automated 3-axis moving system.



OMNI Michelle Sudjito 
Anouk de Graaf 
Connor Stork 
Niels Kadijk 
Sanne Metten 
Anna van der Linden 
Timo Petersen 
Kai Ferdelman 

UTwente

This project began with the vision of creating a social 
game which is playable by everyone, including people  
with visual impairment. While there are many high-energy  
reaction games available, most are not playable by 
non-sighted or partially-sighted users as the feedback 
that players must react to often comes in a visual form.  
The game of OMNI does not involve sight, but instead  
gives feedback for players to react to in the form of  
different vibrations. Therefore, the game can be played 
by both sighted and visually impaired people, increasing 
interaction and connection.



Interactive  
Dining Table

Juliet Haarman 
Roelof de Vries 

Hermie Hermens 
Emiel Harmsen

UTwente

Eating is often a social activity. We sit together with friends, 
family, and colleagues to connect, share, and celebrate 
aspects of life. This interactive dining table is embedded 
with load cells and LED lights. The load cells are able  
to measure different aspects of eating behavior such as 
weight shifts around the table, collecting both individual 
data about dining behavior as well as social data about 
interactions between table members. Over the course of 
the meal, light signals from the table provide table mem-
bers with feedback about their actions, give perspective 
regarding their eating choices, and cue more social dining 
behavior, all in the form of qualitative, expressive interac-
tions. 



See My Wrist Stella Boess 
Lorenzo Romagnoli 
Dolma Tsundu 

TU Delft

Wrist instability is a long-term condition with a high level  
of adherence challenges for patients. In this project,  
a 10 month research investigation in collaboration with  
the orthopaedic surgeon Dr. Gerald Kraan and the  
digital behavior change agency DIO, gameful methods  
of wrist instability exercises were explored and tested 
with patients. The design is a set of wrist-worn sensors  
which, combined with online feedback, enable patients  
to both keep count of their exercise repetitions and  
know whether they are doing the exercises right, addres-
sing two key challenges that emerged out of research  
with wrist instability patients.



A child with a respiratory disorder is often referred to a 
physical therapist who works with them to improve their 
breathing technique and educates them about self-as-
sessment for dysfunctional breathing patterns. However, 
there is a lack of tools that can support children during 
breathing retraining, especially tools that can also guide 
and support caretakers and healthcare professionals  
in monitoring the long-term development of a child’s 
skills. This breathing trainer is made of robotic textile and 
equipped with sensor technology and LEDs, allowing  
it to detect and analyze respiratory disorders as well as 
provide real-time haptic and visual feedback during brea- 
thing retraining.

Wearable  
Breathing  
Trainer 

Geke Ludden 
Lara Siering 

Angelika Mader Toms 
Bernhards 

Hellen van Rees 
Eliza Bottenberg 

 Boony Thio 
Pascal Keijzer 

Jean Driessen 
Ben Bulsink 

UTwente



FleXo: Flexible  
Exoskeleton for  

Therapeutic Touch

Kristin Neidlinger 
Edwin Dertien
Kelly van Tol 
Naveen Setty

UTwente

When introducing robotic or automated interactions into 
healthcare, a missing component is often human touch, a 
connection that communicates both emotion and energy.  
FleXo is a bioresponsive inflatable garment that facilitates 
the exchange of healing, therapeutic touch between a 
caregiver and a patient. This mediated touch is conveyed 
through FleXo’s silicone pneumatic elements for acupres-
sure via visual and haptic feedback. The unique platform 
personalizes its inflatable actuation into a haptic language 
specific to the individual user. Throughout the experience 
of using FleXo, biosensing is employed to support and 
log emotional response and to continually adapt the soft 
exoskeleton’s behavior. As a wearable system, FleXo 
supports both self-management and the use of mediated 
touch for wellbeing.



Mouthfeel Margarita KuzinaTU/e

Dysphagia patients are people who have difficulty swallo-
wing and may have to live on limited or liquid diets, losing 
the pleasure of experiencing different food textures.  
With a 3D food printer, this project created a textured 
snack that dissolves into a liquid in the mouth. By focusing 
a high-tech design intervention on improving the small, 
human pleasure of ‘mouth feel,’ this installation puts 
forward a bold reframing of sensibilities for health and 
ability-centric designs. The 3D printing food investigation 
in Mouthfeel takes place as part of a larger study on pro-
duction methods for shape and texture changing foods.



Neru: Getting  
up Healthy 

Lei Nelissen 
Stijn Oude Lenferink 
Axel van Boxtel 

TU/e

Attention is one of the most important currencies of  
the 21st century. It is the basis of many digital business  
models. Yet it is becoming evident when we go to bed  
too late and emotionally drained that the needs of the 
user are not always at the center of attention-demanding  
services. Neru provides a way to create and maintain  
a healthy bedtime routine, giving an initial trigger and  
guiding the user through their evening routine. It taps into 
unwinding techniques in order to reduce stress and  
anxiety, eases the transition from wakefulness into sleep, 
and cultivates a sense of balance and well-being. As a 
connected ecosystem consisting of a portable hourglass 
and multiple docking stations, Neru is with you during  
your routine, communicating with other IoT devices and 
creating a supportive environment in which bedtime  
becomes the main focus.



Many people on the autism spectrum experience anxie-
ties about new or unknown places, which can have a big 
impact on their daily lives. Unfold is a concept that speci-
fically targets young adults with agoraphobia to help them 
develop more independence in part by “previewing”  
unknown spaces through a connected device. By facilita-
ting a more accessible way of exploring new places, 
Unfold motivates users to expand the area that they feel 
comfortable in. Design decisions were derived from an  
in-depth co-design process featuring multiple sessions 
with an autistic individual in collaboration with the design 
agency Panton and the child and youth psychiatric center 
Karakter. 

Unfold Tim Velthuis 
Jelle van Dijk 

UTwente
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We’re moving beyond our old ideas  
of sustainability into new ideas  
of constant regeneration. Vibrant  
ecosystems of creation. Advanced 
material processes. Continual  
reuse and repurposing of elements.  
How can our production methods  
incorporate ideas of renewal,  
restoration, and healthy growth?



This project began as a design research investigation into 
unsustainable fashion lifecycles and production proces-
ses. As the eventual outcome of several flows of material 
research, Apple-based Material is a biodegradable ma-
terial comparable to leather, but lacking leather’s large 
environmental footprint. Pulling on the visual language of 
fashion photography, the Apple-based Material installa-
tion makes reference to the current state of fast fashion’s 
ability to spark our desires for certain aesthetics with  
each new season. Stimulating desires to grow for an aest-
hetics of sustainable materials could have a clear environ-
mental impact.

Apple-based 
Material 

Daniëlle Ooms TU/e



MyshellFabienne Crans TU/e

Myshell is a personalized speaker with a soft sound that 
creates a moment of comfort, enhanced by the interaction 
which is close to your ear. This project developed as  
an investigation into ownership and sustainability. One 
proposed way to cut down on environmental costs of 
production is a world descending from the sharing econo-
my of collectively owned products and services. Myshell 
arose as a counterpoint to this vision of the future, looking 
instead to the concept of emotional durability, or the  
qualities that make a single product last over a long period 
of time. With a peaceful aesthetic of both personalized 
and timeworn materials, Myshell explores how lasting 
emotional durability might impact interior product design.



tactileDress Danielle Martin  
Zjenja Doubrovski  

Dolores Hilhorst 

This project aims to investigate and improve the comfort 
of 3D printed materials. Combining handcrafted garment 
traditions and digital manufacturing is a necessary step  
to solving problems of overproduction in the fashion 
industry. 3D printing technologies can enable on-demand 
preparation of a garment, in contrast to the often waste- 
ful process of producing speculative amounts of clothing. 
tactileDress is a draped dress consisting of an intricate 
combination of multiple sheets of silk fabric and 3D prin-
ted geometries in the form of rigid plastic fibers. Different 
printing formations were used to explore how the geome-
try influences the tactile experience of the fabric, resul-
ting in new and comfortable structures.

 TU Delft 



MarineroJef Montes WUR

Inspired by the complex entanglement of the sea and plastic 
pollution, the focus of Marinero is to create an architectural 
blueprint of a garment that transforms organically over  
the course of time due to different meteorological conditions. 
The blueprint is one woven square, created with a prepro-
grammed weaving pattern. The weavings have a main chain 
of vertical nylon threads and horizontal integrated threads 
made of shrinking yarns, seaweeds, and other sea materials. 
The contrast of these threads causes friction and results  
in the evolution of dynamic shapes during different meteoro-
logical conditions such as rain, heavy wind, or drought. As  
an adaptive, evolving garment pattern, Marinero demonstrate 
just how innovative slow fashion can be.



ECO Village Renee Noortman TU/e

The ECO Village project arose from a collaboration with 
Next Nature Network and their ECO Coin initiative. This 
interactive illustration of a future scenario aims to help 
people gain insight into the impact of their own sustain- 
able behaviors 5, 10, or 15 years from now. People often 
stop performing environmentally friendly behaviors when 
they do not see a direct impact. As a fictional future  
village that develops in response to specific behaviors 
performed (such as cycling to work, using a reusable  
water bottle, or eating vegetarian lunches), ECO Village  
seeks to clearly illustrate positive outcomes. Scanning  
this model with a AR application gives additional informa-
tion about how a user’s everyday actions impact the  
environment and what this would mean for individuals 
living in the future scenario.  



The Netherlands is known worldwide for its ornamental 
cultivation of cut flowers. But most people don’t give much 
thought to the amount of flowers thrown into the garbage 
without ever being shown for sale. This project investi-
gates how rather than being wasted, these flowers could 
become a raw material for a new textile. Flower Textile 
proposes a countervision to the amount of pollution that 
permeates the fashion industry. This textile product  
comes entirely from Dutch soil and is fully biodegradable. 
Instead of cultivating plants like cotton specifically for  
our clothes, why don’t we use a natural material that is al-
ready being cultivated for a different purpose and extend 
its lifespan?

FlowerTextile Jessica Rijkers WUR



 

EVOLVING
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S Populations are rising and techno- 
logies are spreading; we navigate  
a changing urban fabric. Autonomous 
and intelligent infrastructures.  
Complex logistics networks. Dynamic 
social landscapes. How will new  
visions of the connected city impact 
our everyday lives?



Autonomous 
Delivery Robot 

Nyckle Sijtsma  TU Delft 

As retail continues to shift towards online shopping, in-
creasing parcel deliveries place stress on logistical 
networks, especially in metropolitan areas. This project 
envisions a connected and automated network of  
delivery robots as a part of a potential solution. Developed 
in a collaboration between TU Delft and an industry  
partner, the Autonomous Delivery Robot features modular 
containers with different drawers, which contain parcels 
for delivery. The drawers are individually locked with  
NFC enabled locks that can be opened by either phone  
or by traditional access cards. During off-peak hours,  
robots can also wait for a while until a recipient is home.



Blip: A  
Momentary  

Deviation

Tirza Izelaar 
Hannah Goss 
Ileana Diaz Couder Breceda

TU Delft

We tend to move through our increasingly scheduled  
days without taking a moment to reflect or engage  
in activities that bring us happiness. What if we could  
be pulled into momentary happiness in an unexpected  
setting, experiencing a small, temporary deviation  
from our daily flow to be fully engaged and present for a 
moment? Engaging in this type of momentary happiness 
could lead to improved subjective well-being. In Blip: A 
Momentary Deviation, a series of hanging balls each  
have their own personality that can be explored through  
movement. Familiarity, connection, nostalgia, surprise, 
creation, reflection, beauty, and simplicity are our  
ingredients for unexpected happiness, what are yours?



This collaborative project is an imagination game for  
triggering thought-provoking ideas on how urban life 
might change as a result of the introduction of a new  
technology in the city. Players each draw four cards  
from the card deck and then create a provocative short 
story based on the content of the cards. This exhibition  
is in part a design research experiment. The results  
will inform continued research on how to equip people  
for future-making activities, and how citizens anticipate  
value changes in the smart city context. Visitors are  
invited to play.

Journalist of the  
Future City

Anouk Geenen 
Julieta Matos Castaño  
Mascha van der Voort 

Peter Paul Verbeek

UTwente



HONE Bobby Merlijn Adriaansens  TU Delft 

In the competitive world of road race cycling, where winning 
may come down to a 1 percent advantage in power or speed, 
having a frame that is lighter and more aerodynamic grants  
a significant competitive advantage. Riders tend to be biased 
against metal-alloy frames, mostly because they assume they 
will be heavier than carbon options. To overcome this bias,  
a new bicycle frame was designed with topology optimization 
software, a special method that reduces the weight of a de-
sign by taking into account material properties and a fixed set 
of loads. However, the resulting design must also not appear 
fragile in the user’s subjective evaluation. With strategic edits 
to the algorithmic design recommendations, the HONE bicycle 
frame balances this tension.
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