: An Ultrasonic haptic device that enable the sense of security
for Blind people while they are doing improvisational dance

HCI Researc.

m Solving

Problem

Visually impaired people often feel insecure when they are dancing without white cane,
which means they cannot find their body balance in the space without sight.
Solution

An ultrasonic haptic device applied to a drone that gives a light touch to blind people
enabling them to have a clearer idea of where they are in the space, thus, to make th-
em feel safe.

Role & Tools

Personal work, 6 weeks .
Research / Ideation / Prototyping / System Development

Esp32/DJI Tello TT



Inspiration

Once, during a choreography lesson, our teacher instructed us to turn away from the

M mirror and repeat the dance. Without the mirror, | found it difficult to recall the
movements from memory alone. This experience sparked my curiosity about how
visually impaired individuals dance.

With 16 years of experience in dance and gymnastics, and now as a designer, | am
deeply interested in the relationship between the human body and space. Focusing
on the visually impaired, | aspire to develop a new technology to enhance spatial
perception for this community.

WHY dance improv?

B h The process of dance improv

1 Q/WI '9)% ﬁ \@

limbs,

o S &

Brain ? L EL ) T Dance

* Random
* Learn slowly compared to normal people -> but improvisation

can be practised and learned fastly

Interview
Ifind 6 people (3/6 are blind) with different dance background
and ask them to dance improv with blindfold.

What is the strongest feeling when you are dancing without the eye-sight?

I struggle to position my ankle precisely,
even thaugh my body moves freely. In larger or
unfamiliar spaces, its challenging to quickly
understand my surroundings, which adds to the
diffculty”

b
“When 1 pin, the ai brushing against my skin
helps me understand my position, making it feel

” as though I'm painting’ the space with my

Lyon, ag ol

Professio

“Ife hit

“Ifelt a strong sense of uncertainty and loss of
ontrol. My other senses, ke thythm, touch, and
balance, became sharper, making me focus more
onmy body's internal sensations.”

Zhifang, age 31
dance enthus

siast

“Ihave to touch something that can make me
feel secur

Tl cn uby oy ooy eato, an s

ol
casily lost body balance”

Beginner
(Disabled)

Conclusion:

gives m
environment. My creativity in improv"

Feeling insecure is the biggest obstacle preventing them from dancing.

Enhancing their safety involves improving tholr body balance.
Internal offer a unique
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Secondary Research

By browsing different relevant academic works, | aim to fully understand blind
individuals, and | found that...

c itally Blind Acquired Blindness 4
(Blind from Birth) (Blind Later in Life) Sidfited pocple
« How did blind people perceive the

relationship between body and

hout eyesight before? vision >< 1 \)( \/
Teacher will touch their body
and click fingers, so that they
can have a clear idea of where

» they are in the space. 5 o N
e —— FE—— + Can hear lower frequencies better + Gradually adapts to increased auditory + Relies on hearing as a supple-
s oy sceopanied by o) o sonsitivity afto losng vision e o s
o S g hearing - Understands faster speech rates * He rovement is less sensitive compared to blind
due to greater reliance on auditory /e compared to con-genital individuals.
Mot blindness.
Academic investigation
+ How to augment their body balance? e Typitaily less sensitive o
« perceive touch faster . increases o- : >  touct
“With regard to self-motion perception, blind + Faster Balance Control o « Higher tactile sensitivity due to ;":": “;::""':Zk Pt as visual input is the primary
individuals have been reported to display a + Cross-Moda Plasicity - extensive use of touch for information T St e GRS sense used for information
faster reduction of postural sway when a light o e (e.q., Braille reading). to congenital blindness. gathering.
finger touch was allowed and showed superior + Entanced Tectiie Acuity n Biind ndivicuals
ankle proprioception and detection of roll tits  Rolo of Crossmodal laticty - ——
compared to blindfolded sighted adults.” : Factors Influencing Tactile Acuity .« R e e * Primarily relies on visual cues
. et rom B Revdng + Develops spatial representa-tion o spatial percep-tion.
ion.
Light fink . mmd ndency on Touch for Stability through touch and soun: . - + Combi isual, audi-tory,
Prigy « Challenges with Mobility perception |« Excels at echoloc: . clapping |+ * Takes longer to adapt to audi-tory and and tactile input to navigate
tactile spatial percep-tion. octiaty.

or tapping to locate objects).

ETEEERT ST g



The lost of body balance brings
(« ) blind individuals the sense of

insecure.
The blind has higher sensitivity in
tactile feeling than the sighted.

Opportunity

Design a slow and gentle experience, which
helps visually impaired people to explore
other senses to find connection, expression,
pleasure, and safety.

* Break the barrier of dance

+ Augment boby balance

+ Find the sense of inner safe

First idea - a wearable device
that gives acoustic feedback

Second idea - use spatial audio in
VR headset to give audio clue.

Final idea - instead of focusing on the sound, |
started to concentrate on the touch, and | want...

To create a Non-wearable device that gives
haptic feedback

; I -« Ultrasonic haptic system

« Programmable drone

Haptic Technology Analysis [ Sollution |

@ smartwhite cane
it cne cnt sty

her wearable haptic devices

Ultrasonic haptic sensor @

Ay 8 8w

o scery o o et Palm Hand
SR Start to improv detection tracking
j 10 °

-1
Send
End of the improv ultrasonic wave

The resity o touch-iike fesing

L]
Haptc VR goves

[N

@ ' Inconvenient for doncing

[ a——




Development Process

PCB Design

(Crecitto Yuchen omPRU)
Coding (utrssonic seser s an acing)

Prototype User Test

The result was not ideal.

Ultrasonic sensor First, the tactile feedback was too subtle to perceive
create tactile effects in mid-air effectively. The ultrasonic sensor might need at least
f two arrays to improve detection. Secondly, the battery

life is very short, lasting less than one minute, as the
Esp32 chip e ultrasonic sensors were also powered by the drone.

program integration p

@] Adapter expansion board

a plug-in packa interface, DO
PCB Board ~ - B which connect both drone and _—
integrated 16 % = § ultrasonic sensor. §

ultrasonic sensor

+ Camera

ik Ae
Hand tracking



VIEW is a smart wearable that helps visually impaired
women monitor menstrual blood and detect leakage.

HCI Research Wearable Device Problem Solving

Problem

Visually impaired women often face challenges in evaluating their menstrual health
through traditional visual means.

Solution

To address this, | developed a wearable smart device that empowers them to independently
monitor and manage their health conditions by using an Al-Learning camera which can
detect colors and gives a vibration feedback

Role & Tools

Personal work, 8 weeks

Research / Ideation / Journey Map / Prototyping

Arduino / HuskyLens / Machine Learning / 3D Print




Desk Research

Citing the research papers | have reviewed, | compiled the data.

Washing hands after going to the
toilet,
e

According to the data from WHO.
Among all visually impaired
people, 64.5% are women, of
whom only 39.7% have knowledge
about menstrual hygiene
management. Of these, 199% have
received support, and 7.6% of
those received support from their
mothers.

/
Way of leaning the genitals/  Based on secondary research,

Frontio-back 10 Se I I have concluded that...
Ba ont59316  /

- They are at a higher risk of
developing gynecological issues
due toinfrequent pad changes.

- Sanitary pads are the primary
products used during
menstruation.

" Ti

NN >

+ Limited independence during
menstruation.



Interview User Journey Map

led me
real pai
1 was surprised to discover.

Do you know when your period
ming?

Actually, | can tell when | have my pe
suddenly feel wet, | will probably kn
period is coming.

USERACTIONS
What do
during your period?

1 have been experiencing menstrual periods for Adevice that Adevice that
ral years now, so | am more experienced, oppomTUNTY . : . .
but it often happens that | don't notice my biood. . o . - et device.
. sanitary pa sanitary pads
menstruation at the beginning unti
leaks on my pants.
“I<an only rely on touching. ;
What's the biggest trouble for you Maalii A b
during your menstrua period? .
which often makes me feel paviodt
inconvenient

All men are create equal. However, what bothers
me the most is that | can't determine the e ®
color of my menstrual blood to assess my N . 3 (]

health. This obstacle also exists when | want to
soeew

know the color of my urine, stool, and the phlegm

1 cough up.



Visually impaired women may facing...

visually impaired women can't
recognize the color of their
menstrual blood, thus they can't

The risk of menstrual blood leakage is
high, and visually impaired wornen are
unable to detect t, which bringsa lot of

How | want to solve this problem?

23/

A wearable device

+ —

Vibration feedback

Vibration is a user-

Camera

Cameras can assist visually
impaired individuals in mechanism for VIP. Unlike auditory
detecting blood colorand  feedback, vibratory feedback typically
determining the appropriate  operates silently, which effectively
time for pad replacement.  avoids any embarrassment they
might feel while using the device.

the use by visually impaired people.

Period Color Research

- Fresh Blood

om | BightRed | N

- Older blood
+ Slow flow
- Early Pregnancy

o= | DarkRed

- Older blood
L Brown o e

* postpartum

- Early Pregnancy

P
R - Mixed with mucus
o Pink - Lighter bleeding

B - Nutritional problem
= - Mixed with fiuid

E cm Orange - Implantation

[ - Infection

A

= - Older blood

\ e Black - Slow flow

c - Vaginal blockage

s

E - Gray - Infection

v

E B Green + Infection

R

3

Bright red isn't the only possible period blood color.
You may notice dark red or blood at different
points during menstruation. Period blood color can
even be black, orange, green, gray, or brown for
various reasons ranging from early pregnancy to
infection and more.

What Color i your
menstrual blood?

Competitive research
s L

b

Safree - a sanitary pad designed for
visually impaired women

Be My Eyes - an App for visually impaired
person seek help from volunteers

E@ - straightforward ij .
- convenient .

+ choices limitation (they
have to choose this brand)

convenient
low-cost.

+ embarrassed to seek help from
volunteers in this situation.




Prototype

Identify-HuskyLens
HuskyLens, a low cost Al vision
camera, which can easily learn
colors, objects, etc.

Design-Arduino Nano
As aflexible and compact open
source prototype platform,
Arduino Nano can be easily

Detection Sanitary Pad Replacemnent

Recognition Detection ¢ | Moder unful not replace feedback integrate with other sensor
Healthy feedback <
_ ——— Sy oo
/ Vibration motor provides a
@ — DD | Mode: Full replace feedback accesible feedback for visually
el Mode 2 Unhealthy Unhealthy feedback i el

Color Healthy
N . 7 speaker, it will not make them
ecognition etection
& awkward in the public occasion




User Flow Final Product Reflection

In this project, | aimed to understand the

dik visually imy
Model However, | believe that people with sight can
Replacement never truly grasp the reality of what they
Detection experience.

During one of the interviews, I refiected on the

real reason why they rarely change their

sanitary pads, even during heavy bleeding. |
Mode.2 started to consider whether financial constraints
Color or other deeper factors could be influencing this
Detection e

In the design process, I struggled with translating

Braille into vibration patterns. My initial iteration

used Morse code as a vibration pattern, but |
realized that if they cannot see, how would they
understand what the colors represent? In my final

User Test design, | chose to use "pulse” and “successive"

vibrations to convey different feedback.

The most significant challenge for them is the.
issue of dignity and how they are perceived by
others. | believe designers should focus on
inglusive




COS_MATRIX

: An immersive ritual composed of laser images, optical
devices, and photosensitive canvas / reflective material.

Concept

Cos_Matrix utilizes spatial media, taking the entire Earth network as the
computational subject to transform collected cosmic data. Through the
fusion of science and mysticism, it creates an electronic or cyber-ritual in
the form of an integrated audiovisual performance of graphics and
sound. In this ritual, humans are positioned as observers—participating
in a ritual space dominated by technology and electronic media, thereby
achieving a trance experience similar to traditional rituals.

Role & Tools

Graduation Project, 4 months

Research / Iteration / System Development / Data Visualization
Blender / Touch Designer / Lasercube / Oscilloscope /Arduino




INSPIRATION

h 1ha
chance to experience “Eisa’ in Okinawa, Japan, on August, 2023, A that time, |
When

da

LOGIC FRAMEWORK

The framework begins with data collection.

Cos_Matrixisan it
consists of several steps with different
‘tools and technologies,

is converted
and the programis integrated, the
projector wil display an image that reflects
the sound of our space.

DEVELOPMENT PROCESS

NASA' AP! Provides an open source
data of Space Sound, which | used for

Data collection

NASA API

Data Import

this project

Data Conversion

Signal Processing

OSC Input Audio Analyze
motivation. —
w...&-J,....w.‘ Program Visualization

Integration

Immarsive experiance ramewark: Delohl approach,

| used Oscistudio to adjust the
audio data and convert it into (x.y)
coordinates.

Laser Performance

| used TouchDesigner to integrate the
program and tum tintoa ive
performance.




MATERIAL EXPERIMENTS Minimum Viable Project (FIRST ITERATION)

B -
i

In order to test the final effect, The f a
spontaneous laser system which consists with an
Arduino Mega 2560 and 9 lase

st iteration ct

odules controlle

Reflective Material

— Mirror acrylic has the lowest — Blending photosensitive pigment with white pigment can
rate of light loss. create a 4D laser show.



SPATIAL IMMERSION (SECOND ITERATION) TR FINALITERATION
Inthis iteration, Cos_Matrix became an integrated Creato 30 Laser ilusion
system composed of a laser projector, photosensitive .
material, and mechanical prisms, which was exhibited
at the graduation show in June 2024,

Photosensitive canvas
Create Laser trace.

| used reflective material as e reflection media of aser
projector i this final version. This work exhibited in Media La
‘Shanghai,in July, 2024, and simultaneously held 3 workshop.

Place the laptop ofit.
aser projector -]
Y Map the aser animation onto \
the front wall % \ f
N ‘
¥
\ /
4
\
\ .
Exhiited in Media Lab, M50, Shanghal,China
1 3

Exhibited in Liangzhu, Hangzhou, China |
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Interactive Art Installation Design

Type & Role

Duo Project , 6 weeks (Class project)

Collaborator: Xuehang Huang

Concept Development / Prototype / Coding (Part) / Iteration

Tools

Raspberry Pi / C++/ OSC Communication Protocol / Rhino / Laser Cutting




or Inspiration

When | was little, | loved the sea.
However, living in an inland city
made trips to the beach rare and
precious. | discovered that | could
hear the sound of the sea by
listening to the echo inside conch
shells. Every time | heard it, it
triggered memories that made
me feel safe and fulfilled. So,
began to think about other form
of memory triggers that could
evoke positive feelings in people.

02 Memories can be triggered by...

]
4

Melody

Scent

58
-y

Dream
(Dejavu)

\nd...what else?

03 Ideation
1 want to make a modular interactive installation

o] i

05 Prololype

04 Sketch

Acrylic, Wood, Motor
Laser Cutting

Vortex

Motor control



06 First iteration

07 Coding

08 Final iteration
In the final iteration, we covered the facade with translucent paper
and added RGB light strips to simulate different environments,

aiming to better evoke specific memories.

Tree-swaying

‘ . ‘ .
Seawave
. e —

Fire-burning
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——A new media dance performance

Performance Dance CG Animati

ZOMIA s a story of a Javanese girl escapes her tribe's
cruel traditions, finding freedom and self-awakening
in the mysterious ZOMIA region.

Performance, Smin

Team Project, 4 weeks

Collaborators: Yueling Chen, Xinchen Liu

My Role: Director, Visual Producer (Part), Music Composer
(Part), Choreography, Dancer

Motion Capture / Visual Effect / Animation / Visual Jokey
Unreal 5/ Maya / Motion Capture / Ableton Live / Touch Designer



Inspiration

As a body artist and an admirer of regional
culture, particularly from Southeast Asia, |
came across the concept of ZOMIA. Driven
by my enthusiasm to create a new media
dance work, | began crafting my own story
set against the backdrop of Zomia

Concept: What is SOMIA represents?

-

a geographical term:

Zomia is a term coined in 2002 by historian Willem van
Schendel to describe

historically

for hill tribes escaping lowland
region \ging traditional

narratives. ZOMIA embodies a state of

and , rather than control and subjugation.

a story of a woman’s self-awaking:

A Javanese girl her tribe's cruel traditions and the belief
that she was " + finding freedom and

in the mysterious Zomia region.

’L‘ =
Development Process: ’\ P;{

Fmal Pe ance

Ableton Live:
Composition

Motion ( apture

o PR “Touch Designer:
» Makeiit to Live

Unreal 5:

Animation
= Make up

Design:



