Easwallow

Wearable Interactive Design to Assist Parkinson's Patients
with Swallowing

Wearable Design | Smart Healthcare | Serious Games | De-medicalized Design

Introduction

Parkinson's patients often face swallowing function deterioration, low training adherence, and lack of guidance for
home rehabilitation during the swallowing process. Easwallow is a home rehabilitation system for Parkinson's patients
with dysphagia. Addressing their swallowing challenges, it integrates the CTAR wearable training device with surface
electromyography (SEMG)/neuromuscular electrical stimulation (NMES) biofeedback, gamified interaction, and
telemedicine support to deliver a safe, continuous, and perceptible rehabilitation experience.

Duration 2025.07 = 202511
Project Type  Student Project (Individual-led)
My Role Designer

Key Outcomes & Reflections

My proudest achievement Integrating the CTAR adjustable resistance device, serious game training, and
biofeedback systems to design a de-medicalized swallowing rehabilitation experience for Parkinson's patients.

Key Learnings Through this project, | deepened my understanding of Parkinson's pathological mechanisms and
swallowing muscle coordination. | mastered the application logic of surface electromyography (SEMG) and

neuromuscular electrical stimulation (NMES) in rehabilitation training. | enhanced my capabilities in human factors
engineering and age-friendly interaction design for wearable products. | also learned methods for rehabilitation product
development processes and system construction.

If | were to undertake this project again, | would: Integrate hospital resources at an earlier stage and explore other
types of dysphagia beyond Parkinson's, such as post-stroke dysphagia and age-related swallowing decline.

Challenges

Key challenges encountered during the project: | overcame numerous obstacles, including difficulty accessing
patients, limited medical resources, and high barriers to medical knowledge.

My approach to addressing challenges: Recruited family members of Parkinson's patients for interviews via social
media platforms; proactively reached out to hospitals, physicians, and researchers for guidance; leveraged expert
lectures to compensate for gaps in medical knowledge.
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Parkinson's disease is a common chronic and irreversible neurodegenerative disorder among China’'s ageing population.
With the accelerating pace of demographic ageing, the number of PD patients in the country has now exceeded four
million. Within this population, PD-related dysphagia stands out as one of the most overlooked non-motor symptoms, yet it
profoundly compromises patients' quality of life.

It is projected that by 2030, approximately 4.94 million
people in China will be living with Parkinson's disease.

%Meq uences

~ ® Food accumulation due to dysphagia increases the risk of immediate
choking and aspiration.
® |t can lead to serious health issues, including malnutrition and
aspiration pneumonia.

- Disease Impact

- Current Challenge

Covertness & gradual progression

ER Comprehensive nature

e Early e Late

Incidence rate is only 30%

Mild symptoms
en% Easlly overlooked

Single symptom

Late-stage incidence rate
reaches 100%

=) 1007 Progressesintoa multi-

stage complex disease

Potential impact on all stages
of the swallowing process.

@ Emotional effects

Patients may experience
cognitive impairment that affects
their ability to eat.

limited drug efficacy

The onset of symptoms is unpredictable, making it
difficult for medication to provide a timely response.

® Swallowing initiation phase

® Oral phase

Various forms of oropharyngeal freezing may

occur, manifesting as a pumping motion of the
tongue and tremors in the base of the tongue
and pharyngeal muscles following the initiation
of swallowing.

The most pronounced impairment is in tongue

muscle movement, including difficulties in
oropharyngeal phase movement, abnormal
movement patterns, and impaired coordination.

Context

Choking on water and uncontrolled
leakage of food.
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tremors, which interfere with eating.
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® Oropharyngeal swallowing phase e Oesophageal phase

Esophageal upper sphincter relaxation
disorder, diminished effective esophageal
peristalsis, reflux, and delayed opening of the
lower esophageal sphincter.

Sudden involuntary interruption of the
swallowing process due to dysphagia
significantly increases the risk of aspiration.

Context
After eating, there is a sensation of blockage in
the sternum, requiring repeated swallowing.

Context Esophageal |
The feeling of food ‘sticking’ or getting ‘stuck’ . peristalsis
deep in the throat. i Weakening

Wife, caring for her husband

INTERVIEW

This interview aims to systematically explore the multidimensional realities of dysphagia in Parkinson's disease. By integrating

perspectives from patients, caregivers, and healthcare professionals, it seeks to construct a comprehensive and multidimensional
understanding of this issue.
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“Eating used to be a pleasure, but now it's a chore that must be endured, and

it's exhausting. | have to focus all my attention on the act of swallowing. If |
eat while watching television, or if someone speaks to me, I'm bound to

choke. It feels as though a valve in my throat has malfunctioned; food often
gets stuck there, neither going down nor staying up.”

Patient
”’ Male, 7-year medical history

Patient pain points

® Exertion during eating

® A deep-seated fear of choking

e Psychological distress resulting from the inability
to participate in social activities normally.

meal is a stress test. 02
N
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In the past, we used to chat over meals, but now | just stare at his throat while
we eat. Every time he picks up his cup, my heart leaps into my throat. | can't help
but remind him: “"Take it slowly,” 'Sip it gently, 'Have you swallowed it all?' | know it
annoys him, but | genuinely fear he might choke and develop pneumonia. Every

meal feels like a stress test to me—I must remain constantly vigilant.

Family Member

Anxlety,
‘flgllance and a

heavyiblurden

Caregiver pain points
e Need to research easy-to-swallow foods

¢ Worry about the sudden/unexpected occurrence of dysphagia
e Feel anxious due to a lack of professional knowledge/skills

Dysphagia in Parkinson's disease is frequently underestimated. When you probe further
by asking, “Do you cough when drinking water?”, the answer is often affirmative. This is a

highly insidious yet lethal symptom, with aspiration pneumonia ranking among the
primary causes of mortality in Parkinson's patients.

; Doctor
7 7/ Specialist in Neurology

Physician pain points
e Patients strugale to articulate their symptoms and desire quantitative data or more
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accurate monitoring for a clear understanding of their condition.

. Dysphagia management is a long-term, continuous care process. Occasional clinical visits
are insufficient for adequate monitoring, necessitating more real-time, ongoing support.
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Aiming to provide a non-medical, zero-threshold, and highly motivational home-based smart reha
solution for patients with mld-ta-late stage Parkmsﬂn s disease experienci 3# : L J'L:ﬂ"_é?;::-: gia. This addr
the practical challenge that traditional rehabilitation methods cannot accommodate the physical tr
rigidity, and psychological apathy commonly experienced by PD patients.
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Product images % EMST150

Use super-light modeling clay to hand-roll and shape it,
test the size ratio where the chin meets the neck, and
smooth the edges.
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B
lllllllllllllllllllllllllllllllllllll

= Mg e e . e i N i i el . e s e TREEsETEEEEEREEn . T TR R R RS RES

—————————————————————————————————

; One simple action, easy to Visual feedback Helps improve reduced throat Compact and portable, visual |
Advantages 5 master, indirectly exercises i Drecise R aniiarannt , sensation by providing external | feedback, complete doctor- The preliminary prototype model is worn around |
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For sEMG and NMES electrode arrays,
initial electrode placement adjustment is
required only once, after which “position-
free” wear is possible.

sEMG & NMES Electrode Pads B

Chin Rest Soft Rubber Pad [B--—-rerrsermreesrmeennene

Chin Rest ®

Electrode Pad Retainer

Electrode Pad Retainer Bracket (Memory Metal)
sEMG Sensor Module

Electronic Component Compartment Cover

~eeeeeee Status Light & Power Button

5V Battery (Arduino Power Supply)

@ Arduino Nano Mainboard
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=4 Bluetooth Module

Electronic Component Compartment

Sternal Support Soft Rubber Pad
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Impedance Adjustment Mechanism

Adjusts the impedance of the CTAR movement by modifying the initial
position of the spiral spring. After removing the fixed gear and shaft,
rotate to adjust resistance, then reinsert to complete securing.

Type-C

charging port -
Velcro strap

Patients can apply it themselves

..l Velcro fastening strap

B oo spring housing

-l Coll spring

‘M Resistance adjustment knob

-l Resistance adjustment fixed gear

-~ Resistance adjustment shaft

i R N e e L e e S R TR PO S W . EEMG Sensor mﬂdule

BRI B NMES driver board

—-— ] Type-C charging port

B oo samtsen e eean S omanti e it s e B 9V battery (powers SEMG & NMES)

e il Sternal support

Apply downward pressure to the neck for CTAR training.

| e e e Ry T B Resistance adjustment fixed inner gear ring

Wearable neckband

e Training Interface
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Physiological
Signal Acquisition
and Intervention

Data Storage

Interaction ana S _
and Analysis

Local Processing

Patients

e Check Progress
* Assist with Training .
* Emergency Assistance :

e Remote Assessment
¢ Adjustment Plan
®* Progress Tracking

e Wear the device
¢ Perform the training
® Recejve feedback

Value Co-Creation

» Patients: Enhanced Recovery Outcomes !

* Families: Peace of Mind and Support
: @ Physicians: Streamlined Management
. ® System: Continuous Optimization

-------------------------------------------------------------
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Instant Rewards:

Gold Coin Sound
Effects + Visual Effects
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Game Feedback: j

Achieve

the target
number

Wear the neckband
Magnetic clasp
automatically secures
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your position.
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Release of auxiliary current
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SEMG signal
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calibration User behavior:

APP Home Page
Display 'Ready’
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Perform one | Enter the game Head-down resistance
maximum swallow interface + swallowing
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‘i’H’ Precision Fit & Adjustment

The adjustable mechanical knob ensures
optimal electrode contact and customized
resistance for different neck sizes,
providing a secure and comfortable fit.

@ Dual-Sensing Technology

Content: Integrated sEMG and pressure
sensors capture real-time muscle activity
and chin-tuck force, converting physical
movements into precise digital signals.

Family

Family members can view the rehabilitation
app together with the patient to monitor

training progress and health data.
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Enhance the autonomy
of rehabillitation training

Patient

% Reduce healthcare costs

Patients can independently use the companion
app for gamified rehabilitation exercises.

Support personalized

freatment

Doctor

Patients can utilize the app to connect with
doctors via video call and receive remote
treatment recommendations.

® Advance the development
® of age-friendly technology



Background

Early Music Education for Children in China

In the past, most Chinese families
emphasized children's physical health while
neglecting mental and aesthetic growth.
With evolving educational values, new-
generation parents now pay more attention
to holistic development and recognize the
importance of early music education.

Melody Mate

Smart Interactive Toy for Early Childhood Music Education (Ages 3-6)
Music Education | Educational Toy | Multisensory Immersive Interaction | Gamified Learning

However, professional guidance and
suitable products for young children are
still lacking, causing many to miss the
golden stage of musical enlightenment.

Introduction

Melody Mate is a smart, tangible music-learning toy designed for children aged 3-6, a critical stage for developing
musical perception and rhythm. It addresses common challenges in early music education, such as abstract concepts,
short attention spans, and limited multisensory engagement.The project combines instrument-based physical tokens,
tactile rhythm feedback, and a screen-guided interface to create an immersive learning experience. Guided by the

R | | ! | _ No professional No suitable
principle “what you touch is what you hear; what you see is what you feel,” Melody Mate turns musical knowledge into This project aims to design a professional and engaging music initiation guidance products
Intuitive, hands-on interaction.With three learning modes — Create, Learn, and Challenge — the toy helps children : i . |

. . - ‘ solution that truly meets young children’'s developmental needs.
understand rhythm, pitch, and instrument concepts through playful exploration.
Duration 2023.04 =059 n The Golden Age for Music Enlightenment
Project Type  Individual Student Project ,f;;-,
My Role Designer ’/ A -
~u} 3-6 years _ 0-J years

Key Outcomes & Reflections s

My proudest achievement This project focuses on how children learn music through bodily engagement. By ~
integrating tangible interaction, tactile feedback, and digital guidance, it presents a multimodal learning system and Characteristics Characteristics Characteristics
demonstrates my ability in interaction system design and child-centered translation.

= Highly sensitive to sounds and rhythms = Basic comprehension and expression » Longer attention span, able to engage
Key Learnings Through this project, | developed experience in translating child cognition into multisensory music- = Enjoy repetition and simple melodies = Show interest in free creation in more structured learning
learning experiences, applying tactile feedback to rhythm-based interaction design, considering ergonomics, safety, * Love movement and physical * Developing rhythm and coordination Basic understanding of music theory

and usability in children’s products, designing hybrid physical-digital interfaces and gamified learning systems, and
validating design assumptions through prototyping under limited resources.

If | were to undertake this project again, | would: Extend the outcomes beyond a physical toy to explore additional
formats, such as classroom support tools or digital teaching modules, in order to broaden its application contexts.

Challenges

Key challenges encountered during the project: During the design process, | faced several key challenges, including
imited access to long-term, real-world testing with children, technical barriers in hardware and sensor prototyping, and
a lack of prior experience with early childhood music education theory.

My approach to addressing challenges: | interviewed teachers and parents to identify real needs, learned basic
electronics and used Arduino for rapid prototyping, consulted educational and music resources to refine content,
explored interaction ideas with Al, and tested key interactions through low-fidelity prototypes.

interaction with music = Strong desire to perform and express
* [n a highly plastic and explorative
stage of musical development
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Needs Needs
» Arich auditory environment (nursery « Structured yet playful music initiation
rhymes, lullabies, simple sounds) « Pressure-free parental guidance

« Parental companionship and interaction
» No need for complex instruction

« Freedom to explore and develop
« personal interests through play

In Conclusion

Better instrument adaptability
Deeper musical-emotional connection

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

Needs

Ready for structured introduction to
music theory and beginner instruments
Learning through playful activities
Patient guidance with positive feedback

Only children aged 3-6 can both understand rhythm and melody and need to learn through play,
making this stage ideal for building genuine interest in music through interactive products,



Function Analysis

In order to create an intuitive, embodied and engaging music learning experience that exposes

Interview

Interview Motivation Interview plan Interview Questions children to music through games, interactions and joint exploration, | conducted an analysis of
To understand real user experiences and needs in A total of 12 participants were interviewed: (1) Key concepts and misconceptions in early music functional modules, core requirements, and specific functions
i L + "
children's music education, providing insights for - 4 music education experts SRREEURNS o) ENPOING I DU PN FUGIC PROCEERS
- , , | | _ , (3) Parents’ roles and challenges at home? (4) Expected
designing an educational, interactivemusic product. « 4 early childhood music teachers features of such a product? (5) Views on Al in children’s
* 4 parents music learning?
Functional Modules Core Needs Specific Features
Mother of Coco | Child, 5 i B B’ Mother of Tiao | Child, 6 Dr. Liu | 10 yrs in music education . Intelligent detection & guidance Real-time pitch detection
w1 Music Light-based gui
, | et ght-b guidance
' - S We guide kids to sing but lack Music learning should move from nlightenment
I've never learned music, so | want " " . . . : . ST
. : o Y VA systematic methods. The product desire to exploration to expression, Multi-source music library o
the product to guide me without s b i s S D e S B ; helb hild v build Tiered, selectable music library
FEEtI'iEIng my child. ~dh snouid give reedaCk anad spar eiping cnnaren natura y DUl for different Ieaming EtEgEE
X curiosity. early musical understanding.
Dynamic sound perception
Touch-based
rhythm sensing
IﬂSightS |n$|ght |n3ig ht Instrument tone recognition
from Everyday Parents from Music-savvy Parents from Music Education Experts O ot iscouition
. . . . . . . . | ' and timbre playback
« Respect children’s pace; avoid over-teaching. « Need professional, reliable guidance. « Ages 3-6 need simple, age-fit structure. Storytelling & VUG Story scenes PaY
« Prefer playful, low-pressure learning. » Want personalized feedback and progress tracking. » Need multisensory interaction connects rhythm, Gamification
» Need smart guidance to reduce parental burden. « Expect systems that motivate ongoing practice. « movement, and listening. e - Muiti-theme musical
« Value free expression and sustained interest. » Value exposure to diverse instruments and creativity. | = Emotional expression outweighs technical skill. Music mini-games Stories Wity Foieise S caon

* Few products link free play with basic learning.

, , . Tasks for timbre recognition
Multi-sensory interaction and rhythm matching

COm peﬁﬁve AI‘ICI|YSiS Design Opportunities
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, Emotional music experience Visual, audio, and
by A tactile interaction synced
strengths Weaknesses o
g A Mt o Engagement Witk hudbing
9 System Music knowledge lite
. ool B N Use gamified Al
. , * . Classical music
Lehui Smart Kids feedback to provide -
Music Player | Misic relati ~ scenes with
personalized, real- usic relationship system emotion-based tasks
Design :
. o e time rewards and
Eun. interactive. Lacks creativity ies sustain motivation. | Cartoon-style music
and portable development Dynamic Ul feedback theory games
Two Little Ducks Parent—-Child
Music Player = Interaction
3 : Level unlocking and
Parent guidance tools badge reug.fards
% Educational, L imited Stnry |ntegrﬂﬁ0ﬂ
arent—child play, | o i ?
Folding Piano N creativity with animation to POCIeAlOn S ;ﬁﬂ;’;ﬁ”?nﬁgi'::ig
| : create Immersive virtual
i Fun design, Role-play Engagement o, " » T music scenes where I New Technology A Ao
;. strong Weak motivation : &y O : : : < . | | ' uidanc
il i i Let children choose fun roles, - children experience music Integration
B.Toys Cat Piano musical scenes deepening emotional through hearing, sight,
+ Hanging Piano “lent

~/ connection and participation. ' Choice and touch.




Storyboard Hardware structure diagram
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Initial Concept
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The Blue Danube s played

ﬁ and the music badge hasa f
[ g—
baern unlockoad | -

-.._rl"'-l-' L&t's learn this plece In asctions. Try to

r a play it yoursall along with the lirst scorel
| Ii - _ T
.I 4 N L . \
Ir1 FDEENR 2 r
. : " || - - &

Wowl Jock can glay

‘ j ------ » Magnet

thes whaole sondg

—,I‘-\— . | | now' o |
yvou played night! W J MEEF'D h .
—_— S e S = phone Chess Recognition Zone
‘EL”_\:‘-‘-""-\____'F—': LJ r“ *:‘r g
He guided by an Al sprite, He practices basic notes and After segment practice, he SE'EE”_, " 3 ¥ Outer Shel !
learns a song through touch- segments using clear prompts on successfully performs the full E :
based interaction. the staff. piece and earns a badge. J : E : | |
Speakerr '; : . : C | | ..
Y. 8 = e s i S & Speaker L : =1/
s sree: ey D | vt rmpiin i et Pasum scewps thia vl
— —y 30 O \ e Button area outlet
| choooe "Whrts - :

Power, Volume

Swan"l Bhe's danclinvg

nnd leaks B0 funny Wiwy! The fdl weirsion of

Sevar Lske by 55 (o]

By
......

—
+ Hall Sensor
Internal Touch-Zone |

' Pass all the levels and the white swan \ Structure Qirerens ¥

| will meet the prince! |
Enters adventure mode, guided by He watches Swan Lake and After completing tasks, he unlocks
an Al sprite into a musical that experiences the story through the classic moments and receives E --p Battery
builds curiosity. White Swan's view. another badge. Power Botio Y..» Rack

>

Volume Button --:-b- Gear

| cdigin't ekpect thai
aftar o porod of uludy,
| was ablig o Composs

10

Tha story of the white swan ends

Ventilation Hole <4------- :

hare, do you want to exparisnce
the experience of other charactarg?

12 =
My Creation Library

2025-5-1 ‘

My O IMYLIRICT

in "Creation Mods",
wow can fresly
croatd and record
your own gonga!

All the songs
| wrote are

\ ' Jd P i zﬂfﬁbi@ ';i e Instrument token
| | | | _ otherboar S :
\ { arns out Tt 1 Can T8S]| Vou, differsit | fb 3 - pre——_ S|de tOUCh 2Zones SE‘FVE} Motor ..-"' *J-‘ 53“5"19 dreda
= ! characinre, et time | ﬂf;fi;::u L \ LY ! o 2024-12-19 | ‘:‘ --'i FIECI‘“Q E tnken shﬂwa
| i tespraan J weredences | m | — They rise and fall with the music, Fixed Bracket - the matching virtual
: allowing children to feel the rhythm. . instrument on screen.

After that experience, he switches After learning, he enters His work is saved for review, Touch-Zone Fabric
roles to explore more musical Creation Mode and records his allowing him to see music skills
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Product Visuals

Melody Mate is an interactive early music initiation product designed for children aged 3—-6.Grounded in children’s cognitive development and sensory learning needs, it
transforms abstract music concepts into concrete, playful experiences.Through instrument tokens, touch zones, free composition, instrument exploration, gamified
story challenges, and an Al sprite, it offers a learning journey unlike any existing toy or musical instrument.

Instrument token

sensing area
W -Té

Power & Volume
Button

Side touch zones

Melody Mate

Why This Matters

Melody Mate bridges the gap between overly simple music toys and
beginner instruments that are too difficult.It offers a developmentally appropriate

solution that supports children’s curiosity, creativity, and emotional growth.

Welcome to musical adventurer!
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Key Strengths & Differentiation

Multisensory Learning
Side touch zones turn melody and rhythm into physical sensations.

Illl.li
i
u *”-

Instrument Token Interaction
Children explore different timbres by placing instrument tokens.

i
BElolelriGiajn ‘

= First
e} ‘I

_— Story en

Al-Guided Music Initiation I

» An Al sprite supports early music initiation and assists non-musical parents. / \

Seamless Play-to-Learn Path
Learning, Creation, and Stage modes grow with children's skills and motivation. ;

Story-driven Immersion
Narrative adventures add context to classic music, increasing engagement and understanding




FloratEcho

A Sensory Interactive Installation Designed to Alleviate Psychological
Stress Among College Students

Emotional Healing Design | Campus Mental Health | Multisensory Interaction | Sustainable Interactive Systems

Introduction

In China, college students face academic pressure, employment competition, and postgraduate admission stress, yet
campus public spaces generally lack effective emotional regulation facilities. FloraEcho aims to provide low-cognitive,
sustained emotional regulation experiences for students through plant therapy theory and sensory interaction design.
The system utilizes stress-responsive soundscapes and embodied interaction devices to help students relax in
fragmented campus spaces, while an online community further sustains the continuity of emotional regulation.

Duration 202410 - 2025.03
Project Type  Student Project (Individual Initiative)
My Role Designer

Key Outcomes & Reflections

My proudest achievement Creating an immersive sensory space for emotional regulation through the integration

of botanical ambiance, footpath navigation, and auditory feedback to alleviate psychological stress among
university students.

Key Learnings Interaction Design: Enhanced the intuitiveness and engagement of emotional regulation by
Integrating botanical healing elements, sensory interaction, and auditory feedback.

System Sustainability: Systematically considered how to make emotional regulation a long-term effective experience
rather than short-term emergency relief.

If | were to undertake this project again, | would: Introduce biofeedback technology to enhance the precision of the
emotional regulation system, enabling more effective emotional management across different users and scenarios.

Challenges

Key challenges encountered during the project: Diversity of the user group with varying needs, making it difficult to

precisely match suitable therapeutic solutions. Complexity of design and technical implementation, particularly the
accuracy of pressure sensing and feedback mechanisms.

My approach to addressing challenges: Collected data on stress types and emotional regulation needs among
college students through questionnaires and interviews to design universal + personalized emotional regulation
solutions. Optimized sensing feedback using mature pressure sensors and open-source hardware (e.qg., Arduin).




BACKGROUND USER RESEARCH

® Mental Health Issues Among College Students ® Observation

® Interview

, | | | * | | However, observations reveal that the overall visibility of greenery on | | . 7
In China, mental health challenges among college students have emerged in recent years as a widespread yet often university campuses currently exhibits significant imbalance. Students yearn to alleviate stress by establishing
overlooked issue, presenting in forms such as anxiety, depression, social phobia, academic pressure, and a persistent —. more direct connections with plants.
sense of emptiness. With a depression comorbidity rate of 34.70% among Chinese college students, mental health has Landscaping tends to be

become not only a personal struggle but a pressing social concern. concentrated around

My current interactions with plants mostly involve

passing by, taking photos.

S
R

= While green visibility Is

4 e | lower in dormitory areas | hope there could be a greater variety of

( | S 4 2 | and pathways. & plant species.

| The comorbidity rate of depression among - =T \ '

Chinese university students has reached 34.7%. | | | | "?. Students' daily exposure to green vistas is limited, hindering the sustained
ot | -' emotional reﬁgulatmn and psychological restoration benefits that green College students are not Iacklﬁn_g in wnllngr:ness to interact with
T S SO AN e ™~ spaces provide. plants, but rather in opportunities and designed ways to do so.

" . == High-pressure competition for The psychological pressure
Limited public spaces lead to = fyrther education and employment, stemming from cramped ® Case Study

feelings of oppression. coupled with personal uncertainty. dormitory living quarters.
Case1 Eden Project Case 2 Plantwave Case 3 Healing Garden

® The Impact of Campus Environment on Emotions

Location  Cornwall, United Kingdom Location  United States

Location  University campuses

“'*  Features on College Students’ Emotions.

e P

2 : Method  Bioaffinity / Biophilic Design Method Biofeedback, Music Therapy Method  Horticultural Therapy
Common campus environments 80% of students experience emotional fluctuations L , _ . , | o |
y meae | = N— influenced by the campus environment. Insplratlnn Immersive naqturaﬁl environments Ipsplrgtlun Transforms pl_ant bmei_ec:trlc Inspiration Supports psych_nlc:glcal recovery
, ot T o S s D alleviate stress, but as destination-type natural signals into sound to establish emotional through plant care. However, it relies on long-
‘ |:|i' N spaces, they are costly and difficult to integrate interaction, but lacks daily application methods term commitment and maintenance,
= B W :u 2 Effects of Campus Outdoor Spatial into daily campus life. for public campus spaces. presenting a high participation barrier.
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—&) Plant-based healing has been repeatedly validated as effective.
@) Existing solutions either have high barriers to entry or are difficult to incorporate into daily routines.

J
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Although the campus environment significantly influences students' psychological well-being and emotional state, existing
university campuses have long neglected the function of “emotional support” in both design and management.

—&) They have yet to be adapted to the high-pressure, fast-paced campus environment.

Research indicates that interacting with plants and natural environments has clear psychological healing benefits:

Interacting with Plants ) Reduces salivary cortisol levels =p Alleviates stress

M | _
| %{;j Low-Barrier Engagement Permissioned Interaction  Multisensory Emotional Feedback Non-Intrusive Healing Repeatable Everyday Use
S | “ﬂ f 0 9 @ w
90% of college students agree motiona recuveryf {5;! .',-'
N 3 | that natural .:enwmnments environments | ; | @ Project Goal
Willing to participate in  have a relaxing effect. — Attention restoration,
gardening activities such as (PR _ _ _ _ * _ _ . ‘
planting on campus. | [4 - To design a campus installation that transforms passive greenery into an interactive healing medium. By
! ﬂ using “sound-emitting stones” as triggers, it allows students to actively release stress through physical interaction

This shows that college students have indeed established a connection with plants. On the contrary, they have hecome with the plant environment.

more and more psychologically aware of plant therapy.



IDEATION

@ a4 Questionnaire Survey Through 168 questionnaires, | found that:

&) Heart's desire, but strength is lacking

maintaining plants.”

#) Multi-sensory Engagement

Students seek more than visual stimulation, showing strong preference for tactile and auditory
interactions—direct evidence supporting the appeal of interactive “talking stones.”

® Opportunity

Perception Layer

Interaction Layer -

Digital Application

—

Low-Threshold
Plant Interaction

3

Navigation & Access

2

Trigger & Guidance

Present “healing” as a
natural, non-medical
campus experience

A

The app provides device
location navigation and
usage guidance

Transform campus greenery
from "view-only” to objects
that can be touched, cared
for, and accompanied

FpAEZE 8] app

Over 90% of students recognize plants' healing power, «--=========- |

More than 70% abandon gardening due to “lack of space” or “difficulty

) Bite-Sized Stress Relief

Research reveals over 80% of students desire instant
relaxation during 5-10 minute breaks or commutes.

==)p Visual appeal and physical contact.

Behavior-triggered feedback (plant sound rhythms
activated by foot pressure sensors).

Plant adoption and emotional bonding via
app, transforming momentary healing into
lasting companionship.

Multisensory _ -
Emotional Feedback Reflection & CDﬂtlﬂUIty

2 ———

Use body movements
to trigger music,
rhythms, and spatial
ambiance shifts

App supports mood
logging, plant growth
tracking, and simple sharing

Hy
w M | ="+ == |

T B =
Function

Foot-activated sensor /
7 A =

Function

Pressure sensors triggered by foot pressure
Convert body weight ana movement into interactive signals

Therapeutic Basis

Embodied interaction reduces cognitive load
Repetitive, rhythmic physical movements help alleviate anxiety states

serves as a physical medium for plant
Plants become enduring emotional conduits

/f Function

Therapeutic Basis

Plant care practices are proven to reduce cortisol
levels

Long-term companionship aids in alleyiating
emotional emptiness

D PLANTIFY

Triggers different sound feedback based on f
pressure changes
sound serves as an immediate emotional response

Therapeutic Basis

Music therapy and biofeedback for emotional stabilization
Instant feedback enhances engagement and security

Resting chair - Storage Area
. |

Function

Provides space for lingering, resting, and observing
Supports non-operational modes of engagement

' Therapeutic Basis

Passive contact with nature restores attention
The very legitimacy of "doing nothing” serves as emaotional support

ARCHITECTURE

CAMPUS PLANI]
[HERAPY AFP

- T
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—» Online Enmmm

- Parsnnul Center

Campus ma :
B P —® Route annotation
& Fstimated time and distance
Navigation My device ————— = Target location

I —+ Display empty position —— (Jser List

+ Other devices

Display reserved locations and planted plants
Relieve emotions

Pre-book * Reserved location —— APPOINtment ime, ¢ Improve facus
location, and ,':.!.I'EIHi‘S & SPEE“:H Hﬂ‘ﬂhng
¢ Color classification
® Scan the QR code . : _—
Monthly Calendar ——# Historical mission
* Planting timeline —|
Exvecution time & Historical achieverments
Daily Tasks

¢ What needs to be completed - watering

+ Todays tasks —|
Complete the task
Achievements 4[:
Achievement Medals

— & Message Centar

+ Plant location device

Contact list
|:: Message
¢ Image/Text/Position/Label/Visible Person
¢ Morments upaates——=

Community

¢ Posting Notes

Avatar, Nickname, Like, Favorite

¢ Search history

Search Bar i

* Popular searches

* Plant Science Popularization
Recommended articles P

Emotional Healing

¢ Gel a medal
My achievements

¢ Already planted

Planting data + Healing Record

Historical mood recordls
Dynamic ——# Post

Likes, favorites, comments, and reposts history



TESTING PROCESS

e N A | . . _—— o o = B e Demo Puppet
24 How're you feeling :;:::; EE:‘E;EE Logether October, 20 £ & October, 20 £ = Playing Indicator Light
18:30 now? Df Player
_ 4 rodoy s tons - 3 EEE Bl EEE

- .'F.'F. m ' u ‘ry = Arduino UNO
" ne * & v ” oo S C : s | Experimental  Using the HX711 with Arduino, achieve the following: Detect when
'y o @ N e - w . 3 " = . ; Materials the puppet is placed on or removed from the HX711 “stepping stone”

s i e g b | Duprs . . - =" ) i Print serial logs after placing/
. ® | . © . O removing the puppet

library station

When the puppet steps on the HX711 “trigger stone,”
Jemo Step X711 Speaker Using HX711, Arduino, and DF { healing music plays automatically.

Stone Player, achieve the following:

The DF Player's red light indicates music is playing.

.

Deavice 01

® Assigning 24-bit raw data read from HX711 to a 16-bit int data type resulted in data loss.

® Due to voltage ripple from the computer's USB port (or other unknown causes),

PROBLEM 1 ® Data read from the HX711 exhibits significant fluctuations. Therefore, the readAverage function
is employed

ln tera Ctive ])TO tO typ e te Stin g ® Calling readRaw multiple times to calculate the average value. Since fluctuations persist even after

averaging, the measurement output precision must be reduced.

@ Prototype Circuit Schematic ® Arduino prototype code

| When the puppet steps on an HX711 "foot-activated stone,” healing music automatically

) o § Using three HX711 sensors, an Arduino, plays; when the puppet leaves the stone, the music automatically pauses.

and a DF Player, achieve the following:

Each stepping stone corresponds to a different therapeutic music track.

' X d
DIGITAL (PWM ~) +~ &

| e O UNO .o

—— ® Connecting three sets of HX711 sensors to the same Arduino UNO board requires excessive DuPont
wires, making layout difficult.

o e PROBLEM 2 | ® Excessive DuPont wires cause unstable connections when inserted into the breadboard, leading to
e false triggers in the HX711.

'ucgm ARDUINO

AMNAL O IH.l

— ® Since all three HX711 sensors share the same SCK clock during reading, and function return values
cannot be arrays directly.




. . _ Users can step on the foot-operated stones
Users can sit cross-legged on the stepping stones to meditate. to enjoy the therapeutic music they emit.
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Intelligent Survival Cockpit & Logistics System for Qinghai-
Tibet Highway

Mobility Experience | HMI Design | System Design | Future Logistics

Background

The Qinghai-Tibet Highway (G109), known as the "Lifeline of Tibet," poses extreme challenges to logistics drivers due
to high altitude (>4500m), hypoxia, and unpredictable weather.

Problem: Drivers face life-threatening risks such as altitude sickness, isolation in "No Man's Land," and cognitive
overload caused by complex road conditions. Traditional trucks lack proactive life-support systems.

Solution: "Plateau Ark" is a survival-oriented smart cockpit system designed for extreme environments. It redefines the
truck as a "Mobile Fortress," integrating an Auto-Oxygenation System, AR Enhanced Vision for hidden hazards, and a
Mesh Network for offline mutual aid. It aims to restore dignity and safety to high-altitude logistics workers.

202510 - 2026.01
Froject Type Student Project (Individual-led)

Duration

My Role UX/UI Designer, Researcher, Concept Artist

Key ODutcomes & Reflections

My proudest achievement Designing the "Adaptive Survival Interface" which seamlessly switches between the
Efficient Logistics Mode' and the 'Hypoxia Rescue Mode.' | successfully translated complex medical and geological
data (oxygen levels, road friction) into intuitive Ul elements that reduce the cognitive load for drivers under extreme
physical stress.

Key Learnings Through this project, | deepened my understanding of Ergonomics in Extreme Environments—
specifically how hypoxia affects reaction time and visual perception. | mastered the balance between "Touch" (screen)
and "Tactile" (physical buttons) interactions for bumpy road conditions. | also learned to calculate technical parameters
(e.g., oxygen consumption rates) to ground my design in engineering reality.

If | were to undertake this project again, | would: Build a 1:1 physical mock-up of the cockpit to validate the
accessibility of the "Emergency Oxygen Button"” and test the legibility of the HUD under simulated glare and vibration
conditions. | would also explore VR user testing to simulate the "Blue Hour" visibility challenges.

[hallenges

Key challenges encountered during the project: | lacked first-hand experience driving heavy trucks on plateaus,
making it difficult to empathize with the specific pain points of "Road Sickness" and "Thermal Management" (diesel
waxing). Additionally, visualizing the invisible "Mesh Network" signal in a user-friendly way was a complex Ul challenge.

My approach to addressing challenges: | conducted extensive secondary research through documentaries on
Qinghai-Tibet truckers and technical manuals on high-altitude diesel engines. | created Empathy Maps based on forum
interviews to simulate the driver's emotional journey. For the Mesh Ul, | studied radar interface designs from aviation
and gaming to create a clear, trust-building visualization.

BKALKLGROLUND

With the advancement of the national “Western Development” strategy and the rollout of the “Transportation Powerhouse” initiative, the Qinghai-Tibet
Plateau region has emerged as a strategic hub connecting inland areas with frontier regions, increasingly vital for material transportation and economic

circulation. My focus has turned to the core group sustaining this vital artery—long-haul freight drivers on the Qinghai-Tibet route. They bear the
responsibility of moving strategic national materials while constantly facing extreme survival challenges. |
.#5!%

it _l.:fd'r t_&[

"+ At elevations exceeding ey . N PAPOIE | oo ;
et A , S, L Qinghai-Tibet Highwa
b 4,500 meters, persistent ot E;ﬁ?};ﬁfegfﬁ::ggif;: of Rapidly shi NG G109 f e . ghway
oxygen deprivation weather pattern NG The ha&;gﬁ._, atural e r’ ent along the route
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THIS PROJECT AIMS TO

transcend conventional vehicle design by seeking breakthroughs through deep
integration of interactive design and service systems.

Intelligent Cockpit System

@ Environmental 7, Physiological

awareness monitoring

Safety

Proactive Grid-based
intervention mutual assistance

* MY ULTIMATE GOAL IO professionals
s to ensure that every truck driver - -\
traversing the world's highest Dignity Control R ——

Transforming the once perilous “sky road journey” into a reassuring trip
sheltered by technology.

mountain range Is no longer an
Isolated adventurer.

INTERVIEW

"Money is important, but waking up the next morning is more

important. |'ve seen too many brothers fall ""“"I‘-““H-} at r|1'5111;_1*g|_1|::1 Pass

._'- I'I..l.A.
TS
and never wake up. | il _.'r!j

wi | use portable oxygen cans, LN dashboard is too b signal in no man's land.

but | can't press the button complicated. When my head If the car breaks down, |
when I'm asleep. - hurts from hypoxia, | can't just wait. .-
| b read small numbers. b b
l |
!'|I
Insight Insight
- Passive protection fails durl_n'g Insight Centralized communication

unconsciousness. High-altitude hypoxia reduces

. ol (4G/5G) is unreliable.
visual cognition.

Long-haul Trucker
15 Years Solution

G109 (Qinghai-Tibet Line) Active Diffused Oxygen System Solution
High (Auto-Trigger). "Bumpy Mode" Ul & AR HUD

Solution
Decentralized Mesh Network.
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From Observation to Intervention. This visualization transforms 2,000km of driving data into a structured narrative. It identifies the "low points" in the user experience—hypoxia, isolation, and fatigue—serving as the direct evidence base for the subsequent HMI| and system design.

Major
Phase

Intermedi
ate Phase

Accepting Orders

Pre-Departure
Preparation

| @ oetoredeparee

Route Planning

Driving

Emergency
Stops

e Driving - Non-High Altitude

Service Area
Breaks

Altitude
Sickness

Driving - High Al_titucle

Emergencies

High-Altitude
Traffic Jams

Roadside
Breaks

@ Arrival at Destination

Unloading

Venhicle
Inspection

Checkout and
Return Trip

1 1
| |
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User
Behavior

...................................

User
Experience

Emotions

-------------------------------------------------------------------------------------------------------------------------------------------------

Pain Points

e View orders

@ Communicate with
shippers

@ Conduct a brief self-
assessment of

physical condition

@ Estimate costs

@ Confirm orders

® Loadcargo

® |imited order

acquisition channels

@ Difficulty in assessing

shipper credibility

® Uncertain earnings

and complex
settlement processes

@ Inspect vehicle

condition

@ Inspect cargo
@ Refuel

@ Prepare supplies

(food, medicine,
altitude sickness
medication, oxygen
cylinders, etc.)

‘First, you gotta figure out if it's
even worth the money.”

® Prepared supplies

consist mostly of
dry rations

® Food and medicine

supplies are abundant
but nutritionally
unbalanced

® Fresh supplies are

difficult to preserve

@ Check the weather

forecast (focus on
snowfall)

'@ Ask fellow

travelers about
road conditions

'@ Drive using
. navigation/
experience

® Software planning

fuel stops lack price

information

® Unfamiliarity with
new routes

® Lack of real-time
traffic updates on

high-altitude roads

@ S5Start the vehicle

@ Monitor the
Instrument panel

@ Listen for unusual
engine sounds

@ Control your speed

@ Track driving
duration

@ Self-assess
fatigue levels

® Fatigue and
diminished
attention span

® Monotonous
driving leads to

boredom and
isolation.

® Poor road
conditions,
bumpy ride.

@ Turn on hazard lights,

place traffic cones,
and check for
oncoming traffic.

@ Repair minor issues

yvourself or call a
maobile tire repair
service

® Provide mileage and

icense plate number
to the rescue service,

® Difficulty locating
emergency parking
dl€as

® Lack of lighting and
safety barriers

® Slow emergency
response coordination

® High repair costs
for trucks

Finding a parking spot
(for easy access)

Taking a short break
(eating, drinking water,
using phone/making calls)

Checking vehicle
condition/refueling

Calling family members

Sleeping at night

“Stuck in traffic, just waiting to die. Gotta
ration the food.”

® |nsufficient number of
service areas with
inadequate facilities

® Significant nighttime
noise leading to poor
sleep quality

® Unstable signal
reception

Notice physical
discomfort

High altitude
sickness worsened
by cold

Mild: Self-manage
| Severe: Seek
immediate medical
attention

Restin a
heated vehicle

®

@ Snowfall: Adjust

speed/install snow
chains

® Road collapse:

Request rescue

@ Rainfall: Secure

tarps and activate
hazard lights

@ Flat tire: Change

{o spare lire

@ lake a short rest
inside the vehicle

® During extended

stops

@ Communicate
with other drivers

® LUse oxygen as
needed

"Dizzy, nauseous, and struggling to

@ Locate parking
Spots

@ Waitin line
. for unloading

® Prevent freezing i
during overnight : @ Assist

parking

® Check vehicle
condition
Find supplies

@ Call family
members

workers with
unloading

@ Adjust the
+  rain cover

|
rrrh s e s s
[}

breathe—I'm really afraid | won't make it.”

-

® Inspect engine ail,
coolant, tires, and
steel plates.

® Record wear
and tear

® Contact parts
supplier/schedule
repairs

® Refuel

I & i
\ .

Confirm goods are
intact with recipient
and obtain signature

Await final payment

Contact return-trip
cargo owner

Re-plan return route

Summarize lessons
learned

O ®
©

“The unloading process is way too

complicated. After unloading, | just want
to go home—I'm completely exhausted.”

: @ Altitude sickness is

+ often overlooked
and lacks scientific
monitoring

. ® Common colds and ® Sudden stops at

altitude sickness can
exacerpbate each
other

® Slippery roads

increase tire blowout
risk, making
assistance difficult

unsafe locations

® Moblle repair

services arrive
slowly

® Prolonged waiting
leading to oxygen
deprivation and
accumulated
fatigue

®#Shortage of daily
necessities causing
psychological
distress

® | ack of
systematic rest
facilities,
forcing rest
inside vehicles

® Potential

oxXygen supply
insufficiency

+ ® Long gueues

i at unloading
points with
disorganized
procedures

® Severe equipment
wear after high-
altituae operation

® Lack of

standardized
procedures

@ High maintenance
costs

Payment delays
are common, and
communication

channels are
fragmented

Return trip orders
are not received

Improper loading/
Unloading poses
safety hazards



HFRUOBLEM TREE & NEEDS

o Consequence

Altitude Sickness |
Headaches, vomitin —
confusion

Hygiene Taboos
Persistent exposure
to extremely poor
sanitary conditions.

Sleep Phobia

Fear of deep sleep, dreading
death from oxygen deprivation

Extreme weather

Heavy snow and hail can
occur throughout the year,
with extreme temperature.

High-altitude hypoxia

The oxygen content is only
half that of the plains.

NEE S

Intelligent Survival Terminal

* A dedicated active oxygen supply channel.

* A real-time physiological monitoring mechanism.
* A thermal-regulated living environment.

* An emergency physical intervention system.

Career disruption
Lack of sustainability.

Life-threatening risks
Death due to oxygen

~ deprivation, hypothermia,

+ or delayed rescue,

" 'Q_I-HL'-.| % '-.":"r |" A ..-"'-‘:J":..". 5 ,:“"H ._.ﬁ' _..r*"" &
w1 kIl VW VWA 71 BEdigridedd .
A i A » & Eﬂ{ Economic loss

ra

High rescue costs and

Vehicle breakdowns

Flat tires, broken steel
plates, frozen fuel lines

Spartan living quarters

&\ Cooking in the cab using pressure
= cookers, lack of fixed facilities

Disconnection Anxiety

Once communication fails, you're (
plunged into complete isolation. &

Emotional Disconnection

Long-term separation from
home, unable to video call family

to reassure them of your safety. Digital failures

significant navigation
positioning errors

Gambling Mentality =

A lack of control over safety ar*nr:ij S 4
diminished professional dignity.

L

.) W Low freight rates
=) Q Freight rates are suppressed,
& - while fuel consumption on the
Service Area Shnrtage plateau is extremely high.
Rescue System Lack of parking spaces,
Vacuum restrooms, and shower facilities

el _ along the route.
Official rescue services are

distant and slow to respond.
Communication Dead Zones

No public network signals in
uninhabited areas

@ Resilient Service Ecosystem

* A decentralized communication protocol for dead zones.
* An AR-enhanced cognitive augmentation interface.

* A mutual-aid community platform.

* A minimalist interaction logic for high-stress scenarios.

penalties for cargo delays.

TELHNILAL STRATELY

All-round Data Collection Smart Hub
Driver Physiological
Core Algorithm Suite
DMS Eye/Facial
Tracking
Steering Wheel Heart Eiﬂigii”}?ﬁii
Rate/Blood Oxygen <Multimndal > ( Energy \
" Steering Wheel Fusion Engine _ Management
Grip Force Snow blindness/
Shaking/Hypoxia o v
ake-Up
: : Vibration
Cockpit Microphone Cognitive Load & e
Scenario Arbitration Cool Light
: i for Alertness

Radar Charl

Physical & Interactive Interventions

Touch & Link

Steering Wheel
Force Feedback

lllllllllllllllllll SR AR SEEESESEE R RS RS

Seat Pulse Vibration

Mesh Antenna

Broadcast Transmitter

S0S5 packet

Interface

Smart Ambient

y Takeover
ibration Order ' ; :
|MU,’G'SEHE{DT frequency : Switch to | Y Adaptwe Ul for

Vibratiﬂﬂ : Bumpy Mode I- CE}I'}IE'I‘ D|5play

s o o E Draw Virtual

Air Tank Pressure E Red Line T Augmented .Diﬁﬂiﬂ}i{

------------------------------------------ : + Ghast car, Ssemsssssssssssccsssedasensansasn s NRERRS R
Environmental Data projection

Cockpit Partial
Pressure of Oxygen

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

o Altitude Com pensatimn)

Fuel/Battery Level

External Environment I
LIDAR Laser Radar Emergency I

Terrain Point :
op-up signal
Cloud/Visual pop-Up sig

R R o R R R ] e R e R G e e R e R e

Binocular Camera/

_ Traffic diversion
Thermal Imaging

strategy

. Adjust flow rat
Barometer/Altimeter e

Air Pressure/Temperature Difference

External Thermometer

Teammate Position/SOS Dynamic Routing &
Topology Discovery

Mesh Antenna
Receiver

Directional Sound
Source Alert

Heating.command

Waste Heat Warm
Air System

Pop-up Mask

- Compartment

Way Valve
OBOGS Oxygen
Generator




DESIGN DETARILS INTERFALE DESIGN

© Appearance

C Home Page )

* Navigation

¢ Weather Warning

¢ Topographic Map

* Music Player

Speed dashboard L e )

=HF Ei ."| el | i :._-':.I.

s A
( Bio-Gurad Center)

* Vital Sign Detection

=< * Weather Warning

60G millimeter wave radar, | _ L T 4 e L * Oz Remain Info
used for detecting respiration, - S b .f . A - = R S ——
sleep, and heart rate : o - EEP GUARDIAN SETTI

st G SIIILIIDoT * Sleep Guardian

1Pt (g

Vehicle mounted
LiDAR, vision module,
and LoRa module,

e oot C LedQEO

¢ Voice Ledger

* Profit Statistics

* Fuel Temperature

TIRE PRESSURE & TEMP @ DEF LEVE‘I
STy, . "[Hr. H _ PR
‘ ‘ * Tire Pressure
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4 System oK * Tire Temperature

| eather material

iiiii

Oxvagen outlet Wireless charging - B e N B A e
Y9 S I : - ' i L. (Mesh Netwurk>

MESH NETWORK HUB

Oxygen interface Tabletop

* SOS Button

Massage Headrest * Broadcast Type

¢ LoRa Connect Status

=
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%
:
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+7,200%
5

Socket » LoRa Offline Message
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Humidification bottle [ ) =) [ =3

Shock absorption mechanism " Air conditioner vent | . H )
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SERVILE BLUEFRINT

Rest & Connection

Preparation Driving & Augmentation Emergency Intervention

Driving a vehicle into high-altitude Pull into the uninhabited area to park and rest.

' Enter your destination in the app. » Sudden chest tightness, blurred vision.

o * Visibility is poor; relying on the L » Check the Mesh radar to locate nearby drivers.
' View the system-generated forecast. 9 HUD for navigation. 9 * Confusion, inability to operate the screen. 9
, | | ‘ | _ + | * Initiate and accept "virtual teaming” requests.
Confirm the vehicle status and start Feeling the vehicle's vibrations, * Woken by seat vibration, sensing the oxygen
the engine. adjusting grip position. mask deploying or oxygen flow increasing. Rest in the rear sleeping pod.

R Q> [

Center Dashboard AR-HUD Red Steering wheel Seat Pulse Pop-up In-car red Mesh Radar Rear Control Comfort
console screen  self-check ' Guide Line force feedback ' Vibration oxygen mask alert light | Interface Panel Temperature
In-Car Infotainment Display AR-HUD/Smart Steering Wheel/Center Smart Seats/Emergency Face Mask Mesh Network Hub Interface/Rear Seat
Console Display Compartment/Voice Assistant Sleep Control Panel
HMI Display G109 elevation profile; HUD Project virtual road edges; Ul HMI Trigger "Red Alert” mode; Seat Activate HMI displays teammate locations within
show current oxygen reserve and Automatically switch to "Bumpy Mode”; wake-up vibration sequence; Voice 5km; shows cabin oxygen concentration as
estimated consumption Voice Announce road conditions ahead. Countdown: “Forced takeover imminent.” “suitable for sleep.”

' Retrieve meteorological satellite and high- Integrare L.i[iAF:I anddcsmerg data to Detect 5pO2 < 80% with no response. » Scan and establish handshake with
precision map data. S0R SR AR AR S R A A A nearby nodes.
an . B e t Oxygen generator at max power:
» Calculate round-trip oxygen/fuel Sl v e AT EReRea iG] switch three-way valve to mask port. » Switch to “Low-Power Diffusion Mode”.

of eye movement and grip strength.

consumption model. ‘
* Activate waste heat recovery

Automatically generate SOS high- :
system to heat living compartment.

Automatically adjust turbocharger e
priority data packet.

' Preheat oxyagen generator and fuel tanks.
Akl speed based on altitude.

Cloud-based traffic database High-definition map real-time updates; Telemedicine center data synchronization: Decentralized distributed ledger

synchronization; Fleet management G-Sensor vibration algorithm calibration; S ot .
system task deployment. Vehicle power distribution system Autonomous driving system (ADAS) synchronization; Evaluation system updates



Mermaid core

Hand-kneaded paper, the texture is more
textured, the paper is stiff, and can be
concave in different styles

holds r secrets wn;nm l‘ts Hepths anc:l our designs emphasise the uncertainty and agility
leep seas. With the colour ¢ heme representing balance and harmony, it positively

reinforces the presence of | sterious and mystical beings among us. Jellyfish is our
primary maplratlon due to ﬂuwm \d transparent structure, which Is seamlessly

translated in our final outfits th ummous tones used and free-flowing hems of
outfits and accessories.

. Streamer water corrugated mesh
fabric, made of 100% polyester Pearl wave three-dimensional lace, made
‘ | of polyester material.

; : The base fabric is nylon encrypted
American net, the material is soft
and fine, and the mesh is scalded

— with a colorful film in the shape of *
Blue transparent ruffle pleated lace fish scales, and the patternis not  pear| pear paper
n organza material easy to be damaged and fall off




Design Process

Outfit

We also made a jellyfish-inspired hat with paper and iridescent fabrics. Using a

glue gun, we combined everything together to make our interpretation more
realistic and like-like.

A basic white dress was transformed into a mystical sea-inspired gown. The
lower body was stitched and pasted with blue fabric in a flowy, diagonal
silhouette with flower accents following the hem. The top was created into a

pbeautiful structure using ruffled organza in an abstract shape, representing
uncertainity and creativity.

(=]
The skirt was made by sticking ruffled fabric on a white top, which was @MC’"S lon

previously cut to make a top and skirt. The top was embellished with beads,

rhinestones, and some small, transparent blue flowers made from scratch using This project provided us with a great opportunity to expand our skills while giving us the creative freedom to express our ideas freely. While the inspiration was
fabric bits. Some details were also hand-sewn. decided early on, the actual design process proved to be a learning curve. But with everyone’s help and determination the final outfits were better than our
Along with the outfits, another jellyfish accessory was made using beads and imagination. We leveraged our team’s varied skills in the best way possible. The result was reflective of all of our work. It was perfectly on theme with several jellyfish

paper to bring the entire look together and make the inspiration stand out. embellishments and a colour scheme suitable to our idea.

1



