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1/ INTERACTION & PHYSICAL COMPUTING

CloudSense
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CloudSense

INSPIRATION

RESEARCH & CONTEXT

Modern people lack the understanding of emotions in the
context of fast-paced and information overload, and the term
emotional value is frequently discussed. Therefore, accurate
detection of emotions should be the starting point for
understanding and intervention - transforming vague
subjective experiences into quantifiable signals, providing the
possibility of timely awareness and effective self-adjustment.

Question

Can emotions be quantified and regulated

in some way?

BACKGROUND

Emotions are a dynamic feedback system: they influence
behavior, which in turn affects new environments and stimuli.

1External Stimuli

oy
Perceptual input Lo the \.,\";‘,'g‘,
enviranment, such a3 sensery | =, S
stimuli and situational events ”;;ﬁ‘_\\‘

The Causes of Emotions

2.Cognitive Assessment

5.Behavioral Expressions

Emations are explic/t and @ @
feedback s generated on \ O J
the enviranment. m
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4.Emotional Experience
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Meaning Interpretation,
eapectalion bigs, valie

Judgment s
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3. Physiclogical Responses

The bady's immediate
response Lo the results
of the assessment.

RESEARCH

BRAIN

Chronic stress can lead to poor
concentration, low mood,
personality changes and may

even damage brain cells.

SKINEZHAIR

Subjective experience

g by the limbic
system of the brain

Micro Level

Emotion follows a micro-
Sensory SRR
Input pathway from rapid instinct
1 to slower cognition =
Quick
Response —= Amygdala = Hypothalamus — _ | 0
I ¥/
Rational Suppression
Evaluation PFC Feedback Hormonal Response
Integrated Insula Emotional Neural signals trigger chemical releases
Experience Feelings that drive bodily emotional responses

Eczema, acne and psoriasis can

be triggered by negative

emotions and periods of I [(
chronic stress. High stress el
levels can cause hair loss and _

even baldness,

- FRelaxation E\Df TE.“ Stress -
T— -, /\\_A"\\,,\\
EDA Response =
-
+———10 Minutes - o 2 Minutes -
Electrodermal Activity

The Impact of Negative Emotions

MOUTH

Mouth ulcers, dryness and even

speech impediments can be
affected by negative emotions

and chronic stress.

HEART

Excessive adrenaline and cortisol

production from negative
emaotions and strass can lead to
hypertension, cardiovascular

disease pulting a strain on your
heart.

00
Frustration Happy

f\,
0 I"\"l hI'F il
L

Heart Rate

LUNGS

Chranic stress and negative
emotions can trigeer asthmatic
symptoms like wheezing and
bronchedliation,

MUSCLES

Megative emotions are stored as
™ tension in muscles and can lead
. tomuscle spasms, chronic pain,

r fatigue, even tics and tremors.

Long-term negative emotions keep the body in chronic stress, driving excess adrenaline and cortisol that harm
multiple systems — impairing cognition, overloading the heart, weakening digestion, causing muscle pain and
fatigue, and triggering skin, respiratory, oral, and reproductive problems. In short, unresolved stress and anxiety
gradually shift from psychological states to real physiological damage through neuroendocrine pathways.
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CloudSense SENSOR EXPERIMENT

EXPERIMENT Tech Module Experiment User Testing Physiological Signatures of Emotion

Heart Rate EDA
' Zhou Yue ;

i £ s The maost sensitive signal |
23 Des Shangha for detacting sudden

aImiS emotional shifts.

® Constant stim an dulls emational salf-awareness

Hi
& Emotiens only surface after they've impacted decisions - R

Heart rate refiects the

Motivation overall arousal level of
® A calm, ritualistic moment to reconnect with herself an emaotion
. @ TEMP
Quote : 1o . — i e
R

Pulsesensor I

Megative amebions ofban
Work's relentless, then | get home and scroll on autopilot ower tamparature, while |
posilive states wasm the

mb to how | feel. | only notice when I've already

s s I've gone
ISkin'elenr\ode madule 5 / x EIECtrOderma, Ad'v'ty snapped or crashed. | just want something that lets me feel fingertips
» what's happening before it spills over
-
Testing
Anger  Anxjety  Disgust  Sadness Calm Joy

ted user to use CloudSense for one week while simultaneously
ding subjective emaotional experiences for cross-validation.

I
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Baséline
physiologi
characte:

Installation Results ’3 3

| finger cot

2%

Temperature sensor probe

&-9 9 E~7 2-3 5 6-8

" . fnus Facial
- TEMP T muscles are @ Fingars
— : well-defined {  ecome warm
|
|

h'l | ‘ | ‘ |
Fri
[ | 1
0 J 4 {

High arousal Maoderate-High Low Areusal Meutral High

Using baseline physiclagical indicaters in a calm state, we can observe how these
indicators change under various emotions and quantify the level of arousal,
2 providing insight into emotional intensity. This data reveals how emotions affect
This report cross-referenced three physiological metrics collected daily with . .

the body and suggests that analyzing multimodal parameters can enhance our

the subject's emotional self-reports, validating a strong correlation between s i 5 o 2
, e TS = i : ability to identify an individual's emetional state.
physiological indicators and subjective emotional states.




CloudSense CONCEPT & PROTOTYPING 06

Emotion Perception

_ PN
|. S
. A,
_ Testing i
Multimodal Subjective ‘ B
Cross-validation Emotions Circuit test w
Connect the circuit and test
l the module's functionalry. bl
bowd, it
Heart Rate :
Objective Data ‘
Skin support
Conductance (4PP) .
Fingertemp Circuit embedding Structural erection Preliminary testing
Embed each component Connect the component’s Complete model fabrication ey
and secure the housing elrewnt downward and conduct testing :;«m-u--.—.
FESFNONBIA TS el DU R TR RN BTNy
:5‘_ -
o e
Emotional se e 8
If-a aa
Feature Model Seiramanmen i -
I K T~

!

Precision Emotional
Intervention and Regulation
(Food Compensation)

This project aims to establish a professional-grade emotional quantification
system through multi-dimensional physiclogical data verification. Grounded
in precise perception, it fills the gap in emotional self-awareness within fast-
paced, informatien-overloaded lifestyles, achieving a complete closed-loop
from data monitoring to proactive mind-body intervention,




CloudSense INTERFACE & FINAL OUTCOME 07

DESIGN

Rendering Interface
RQSU“'

u.“ctinﬂ

I first constructed product visualizations using online rendering tools, then after
finalizing the form, translated the design into a physical model.



02 / WEARABLE SAFETY SYSTEM

VIGIL
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PROJECT OVERVIEW

VIGIL / WEARABLE SAFETY SYSTEM

VIGIL

FATIGUE AWARENESS FOR SKIERS

VIGIL is a wearable fatigue-monitoring system designed
for skiers, aiming to reduce the risk of injury and provide
a safer, more confident skiing experience. By detecting
changes in a skier’'s muscular condition, the system
helps users recognize fatigue before it begins to affect
their stability and control. This information is translated
into clear, timely feedback through a simple visual
interface integrated into the ski goggles, allowing skiers
to stay effortlessly aware of their physical condition and
make better-informed decisions accordingly. ) -

SKIING EXPERIENCE  MUSCLE FATIGUE WEARABLE FEEDBACK INJURY PREVENTION




VIGIL

BACKGROUND & OPPORTUNITY

IBackground

The Fatigue-Injury Chain

25°A3 of injuries occur
after 6+ h rS

Prolonged Skiing

Extended hours on the
slopes withou! adequate
rest intervals

Muscle Fatigue Accumulates

Concentric & eccentric strength
of quadriceps and hamstrings
declines measurably within a
single day of skiing.

A 45'm|n lunch

break shows no recovery
effect (EMG)

Skiing participation is at an al
globally, with China emerging as

growing market post-Beijing Physical Response Declines
vast majority of these new partic : Reaction time slows, coordination
recreational skiers — the group : V deteriorates Joint stability

susceptible to undetected muscl ] [  decreases, especially at the knee

the least likely to recognize e A
has crossed the injury threshald. Knee injuries account for

) 30_400/0 of all ski injuries
A New Peak for Global Skiing -

Worldwide skier visits, 2018-2025 (millions) 4 Injury Risk Surges

3 Peak injury window: 2:00-4:00
:A PM.Intermediate skiers lose posture
¥ control under fatigue, triggering

' compensatory muscle patterns.

600/0 fatigue-linked

_-"w%of skiing injuries are non-contact
,-°  preventable — yet skiers still have no way
awn fatigue in real time. This is the probler

399

37 ara2 66

Research

Existing Tools

Existing tools either frack macre health data, skiing perf e, serve prof | athletes only, or react after injury.
Mone bridga the critical gap: detecting real-lima muscie fatigue in recreaticnal skiars befora il lsads 1o harm.

@ I &

Smart Watches Ski Sensors Pro EMG Safety Gear
Macro body Tracks Lab-grade Reacts after
data only , no performance not precision but not impact no
muscle-level physical fatigue. consumer- fatigue warning.
insight, accessible.

GAP — No product detects fatigue before injury occurs

Muscle analysis
Gluteus medius

Quter hip Adductors
Stabilizes the knee during , = |, Inner thigh
edge transitions; fafigue ), ¥ ;‘ . Controls ski spacing
causes inward collapse, : : through carving turns:
straining the MCL. -, 7 N overioad leads to groin
|9 strains.
Quadriceps /-i A=,
Front thigh 7 (rpﬂ K
...... RGO | '
Brakes leg extension .’ l'i..-'u;'
in every turn; fatigue
triggers knee buckling .
and ACL rupture. Hamstrings
Back thigh
Fs Holds the tibia back
: to stabilize the knee;
. weakness leaves the
. ACL under shear.

Tibialis anterior
Front shin
Pushes the shin against the

boot to control skis; sustained
tension causes shin bang.
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VIGIL USER STUDY & FEASIBILITY

User Study

Interview

| interviewed two skiers of different levels to understand how they sense

{ orfail to sense ) physical fatigue while on the slopes.
Shu

Recreational beginner
Age : 24 + Female
Ski experience -1 season

-

Freqguency: 30days / season

On the slopes | never feel tired . I'm too excited. But after every
session my legs ache so much | can't sit or push off.

“I can't tell when I'm fatigued — until it's already too late.”

NEEDS PAIN POINTS GOALS
Onjective fatigue cues Theill masixs fatigue Skd within her limits
Prompt to rest in time Aching legs afterward Avoid averexertion
Beginner reassurance No inner warning sign Buid confidence

Hao

Experienced enthusiast

Age: 34 - Male

Ski expenence : 6 years
Frequency: 15-20 days / season

My worst falls always come on the last run — my legs are done,
but | always want just one more.
“1 trust how | feel — but my legs give out before | admit it.*

NEEDS PAIN POINTS NEEDS

Time the last safe run Chases “one more run® Pariorm without injury
Load & recovery data Pushes pas! fatigue Know when o stop
Season-long tracking Prior fatigue injury Track progross

INSIGHT Both skiers misjudge fatigue in the moment — makin the case for
objective, real-time monitoring over gut feel.g

ECHNICAL FEASIBILITY

e _
S

SIGNJ\L _l_ d x — %
Can sEMG show faugue'? Raw sEMG Fatlgue shifts the

signal source spectrum lower

SENSING & I\ = T )
MATERIALS Mo
Electrode options Skin-electrode
Can a soft form capture it? DTy - textile - interface
hydrogel Impedance - motion
5|l

e

ACQUISITION & l ¢
ALGORITHM : o v :
Capture & filter Feature extraction

Can we compute fatigue? 2 kHz - 20-450 Hz PSD - MDF - RMS

A

references

1, S. (2018) Surla Surface EMG provides a

10

SENSING LAYER
Flexible electrodes

Markers Ag/AgC! - conductive traces
MDF 4 - RMS : —
= | ACQUISITION CORE

Signal acquisition 1
2 kHz - 20-450 Hz - MDF/RMS |

S

Conformal contact
Stable under motion

Personal baseline
Relative change

CONCLUSION

Chowdhiary, A, Faaz, MBL AL MABM  Bakar AAA, OﬂwnK'ﬂ Marthick_ PA_, Ghosh, DM, and

cnnng T4 [axm) “Surlace sleciromyography signal
13{3). pp. 12431-12466.

maching laaming aigosthms', Corrputer Methads and Programs hﬂ’-lr.h- 154, pp.

fatigue is typically ass

cniﬁth v ‘nnm 5 mdown\ie-s 190091 WEM&“.:: E:'M:*'R‘:ﬂ': ;m)mlm oo “@_:’m; :"q;“ll:m““ m:hw:n
D e e 7ot I R AR Tl an r-m-w P wtwnmmmw conhctydmhg skiing. :

R A e A S T T o e g e architecture —skin interface,
S iors s SO e s et sossues et of " e e i Avaneos Ao D Aoy, 11,55 for prototype validation.

EHW Hiresicogy, mm e :ﬂt—a?l




VIGIL WEARABLE SYSTEM & PROTOTYPE

oncept earable System

The name VIGIL comes from "keeping watch,” reflecting the system's role as a WO r|( FIOW
quiet guardian on the slopes. Combining a smart thigh band with an intelligent |
ski-goggle interface, VIGIL monitors muscle fatigue and injury risk in real time, 01/MUSCLE INPUT 02/ ELECTRODES 03 / AMPLIFY 04 /2 kHz SAMPLE 05 / FEATURES 06 /DUAL LOGIC 07 / Wi-Fl QUTPUT
delivering clear feedback for a safer and more confident skiing experience. Vastus lateralis — Maedical pads or —» 20-500 Hz analog —» ESP32-C6 reads —+ Fier - window - —+ Labeled learning + — Baltery-powared
contracts under load. OYMotion + gel. EMG front end. AD continuously. RMS / MDF / MNF. 30 s personal baseline. stream to Ul / AR.
PART 01 — ON THE BODY -
SEMG patch + haptic core Hardware Modules
Th w bl SENSING HARDWARE INTERPRETATION / TWO COMPLEMENTARY LAYERS POWER + WIRELESS OUTPUT
€ Wwearable
SIGNAL PIPELINE
. -~ . MULTIMODAL LEARNING CONCEPT : P BATTERY POWER
TR RCMSE SN SAnNE - MO o SaEY o FILTER  20-450 Hz/noich sEMG features + Borg labels + activity context

—  WINDOW T (1S axplore patterns and help calibrate thresholds ’,:‘* WI-FI DATA STREAM

¢ Aflexible sSEMG interface sits over
the vastus lateralis. ( (

No USB tether during use.

& Soft sleeve form — gel pads FEATURES RMS - MDF - MNF _:I,_U: PETSE:‘N;N:::‘IEEI:NE g ESP32-C6 sends live SEMG to
: CONTACT AMPLIFY SAMPLE ‘oday's fres / gcomaes the reference; Hn B E
now, printed electrodes next . i S 2,000 samples / second ifve relalive Shangs crexes L1 12 /L8 the web Ul and future AR cue.
el et ? i L1 L2 | —10 |
& Haptic buzz rises with fatigue B VR
! . Experimental Testing
PART 02 — IN THE VIEW - ..:.' =

- The Goggle HUD
(o)) S % POD CAD

—
B0% ique ring fills i
l ] & Fatigue ring fills in real time Propared silicone, fabric, Hodeled the mokd and Modaled the alactronic: 30 nirinked and Machiad s
st 8 j e__ec'r'::jas ‘“f_eec"c‘"'c cast a soft siicone layer lo pod arcund the sensor enclosure 1o refine
Three levels — L1 Stable - L2 ke m'nnr':[":&w :“:H'“ bt create stable skin contact mn'-mlllﬂf and batlery component it and assembly
olotyping ayout

® Reduce - L3 Recover
HUD at the edge of sight ¢ Rest prompt only when it matters

- J

=2

| SENSE — COMPUTE — ALERT | —» REST
'y 05 / SIGNAL CAPTURE 06 / ELECTRODE COMPAR | 07 INTEGRATION 08 /WIRELESS TEST

worn on the body - read in the eyes

Captured the first raw Compared dry electrodes Soldered the battery and Verified live sSEMG
3 Sk sEMG signal and with conductive paste integrated the controller and transmission and feedback
The sleeve senses what the skier can't feel; the goggle shows it in displayed its live and desposable gel wireless lransmission through the companion Ul

plain sight — fatigue becomes visible before injury does wivalorm slectrodes module during on-body testing



VIGIL

Coding

From raw voltage to a personal warning: the pipeline captures, cleans
and translates sEMG into an explainable fatigue level in real time

02/ CALCULATE

Each 0.5-second window becomes
RMS, MDF and MNF.Together they
describe amplitude and frequency.

RMS 1/ MDF |

BORG D-10/ REAL SESSION

As5=5-455=8-6565=10

04/ PERSONALISE

A 30-second wall-sit sets
today's personal reference
Live RMS/MDF change then
bacomes L1, L2 or L3.

30 s DAILY BASELINE

RAW sEMG - CLEAN SIGNAL

SIGNAL PROCESSING & PERSONALISATION

Multimodal Learning

multimodal learning reveals shared fatigue patterns, while
a live personal baseline keeps real-time feedback

adaptive and explainable

01 /CAPTURE + CLEAN

PHYSIOLOGY
RMS - MDF - MNF

The sensor streams 2,000
samples per second. Filtering
removes motion and mains noise
before analysis.

SELF-REPORT
Borg 0-10

CONTEXT

activity - duration

MULTIMODAL LEARNING CONCEPT

03/ LABEL + STORE

Feature rows are paired with
fatigue state and source.

LEARNING LAYER
LIVE BASELINE

30s

RMS rises with effort

Confusion Matrix (acc=01%)

!-
] )
et fat fabigued 0 a1 a2 01

N%

COMBINED QUTPUT
dally reference + learned feature knowledge

Explore shared fatigue patterns and calibrate future thresholds.

EVIDENCE FROM THE FIRST LABELED SESSION

MDF falls with fatigue.

§ _

mportares

Proof of feature separability — not population accuracy.

discovers patterns + calibrates thresholds

adapts the syslem to today's individual

= personalised fatigue intelligence
BOTH LAYERS REMAIN PART OF THE SYSTEM

Explosion

12

‘

+———— Upper Cover

+«—— Signal Amplifier

XIAQ ESP32-C6

Battery

+—————— Lower Housing

—

Physical Computing

MO ESP2-CH

thammag bt o s B




VIGIL GOGGLE INTERFACE & FINAL OUTCOME 13

OGGLE INTERFACE inal Outcome

SCREEN 01/ STATUS ;
EXPERIENCE FLOW
OVERVIEW -
(1) WEAR THE BAND b %

Shows muscle Pasition it over the vastus lateralis, —
scapacity, fatigue- 01/IN-VIEW FEEDBACK

related risk and the | SMART GOGGLE INTERFACE
recommended action.

Aglanceabls HUD wansiates fasgus levels into

Supporting cards add 02 CALIBRATE FOR TODAY dow, e guidsnce —kaeping lsedback visdie
leg balance and the live withoul inlarupting the un.
SEMG signal. A 30 s wall-sit sets the personal baseline.

02 / SKIN-CONTACT SENSING
VIGIL MUSCLE SENSOR
A lightweight, low-peafile SEMO layer siis

dirsctly on the thigh, tacking muscular
change while statio baraath ski woat

03 sKki + SENSE
Live SEMG is captured at 2 kHz.

04 COMPARE WITH BASELINE
RMS 1 and MDF | reveal relative fatigue.

SCREEN 02 [ TREND

RISK TREND

Maps RMS and MDF
against the 30 s
baseline. The curve
shows how fatigue-
related risk builds across

DRECT.T0-830% - THIN - STABLE

NNECTED SYSTEM

| SENSE THE BODY. GUIDE THE RIDE.

a run. © L1/ STABLE © L2/REDUCE | | © L3/RECOVER
CONTI sLow REST
NUE DOWN NOwW

| . | I Initial Evaluation Future Plan
SCREEN 03 / RECOVERY r Eé . i

RECOVERY @ GUIDE IN VIEW = Initial wear trials suggest that VIGIL can maintain stable skin VIGIL currently delivers feedback through a concise visual

3 contact without restricting movement. Prefiminary signal data interface integrated into smart ski goggles. Future ilerations
Gaoggle HUD + haptic cue delivers the action.
e i and participant feedback support the value of timely, easy-to- will explore haptic alerts and coordinated feedback across
. Turns fatigue into a understand fatigue cues. Further an-slope testing is required additional wearable touchpaints. Togather, they can evolve
timed recovery plan, - + to validate long-term comfort, signal stability and threshold VIGIL into a connected ski system that senses fatigue, helps

Rest guidance and @ RETURN SAFELY acouracy. prevent injury and supports a more personalised, confident

readiness criteria and enjoyable skiing experience.

support a safer return
to skiing.

Resume when capacity recovers.

STABLE CONTACT - CLEAR CUES - FURTHER VALIDATION SENSE - PROTECT - ENHANCE THE EXPERIENCE




03/ SYSTEM & ECOLOGICAL DESIGN

Common Ground
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Common Ground CONFLICT & CONTEXT

Boundary as Conflict

Shared Landscape, Conflicting Movement Unintended Consequences @

The same grassland functions as both a pastoral production landscape and a wildlife habitat. Static
boundurie! intersect wlth dynamle unirnal movement.

Around Qinghai Lake, pasture fences support
land management and livestock control.

Yet when these productive boundaries werlap
with the movement of Przewalski's gazelle,
they may become unintended ecological
barriers.

- Physical Obstruction
11!1' HEER

Fixed fences interrupt mevement and force animals
. tofollow, tun Dack or attempt, risky crossings.

: B=SEiSang, BERRREIR

0. TR LR,
Entanglement and Injury Risk
B 52HAR

% Barbed wire, loose ends and rough cennection
points may cause entanglement, cuts or failed
crossings.

Bt EESFERTET SRR
S, SRR,

Al male: I 3 Juvenile / fawn:

WHY DOES THE FENCE EXIST?

.. Failed Escape
- EETH

During rapid escape, fences may delay movement
. or create dangerous bottlenecks.

e f. EEmEeRN, BEEAEESEG,
- SRR,

Habitat Fragmentation
¢ ERTmiEEis

- Repeated bam frugmsnr local movement and
reduce ity bet habitat p

Sectional View B
v [ i p——

Grassland
Y R Ty p—

By HANEEERSYREEES,

I
: HEET SRR DG NERN,

DESIGN OPPORTUNITY

Not every fence needs to disappear, and not every fence needs to
be rebuilt. The intervention should focus on critical intersections:
whila praserving, necessary pastoral functions.

Alpine Meadow Lakeshore Meackrw

Rieh bl by, wifliwers Woet meadion, sl bulfes
ipsier gramng, give] Vit " Wtew arcee, Migh senonal vk

Village Edge
Pt il setWiie
TR 201Ny NI 1A g

Gienike skope, resiks auscrps
Sgarse shnibe. srvanal it




Common Ground CONTEXT RESEARCH & STAKEHOLDER INPUTS

Field observation

| Field observation and interviews with pastoral communities around Qinghai Lake

Before redesigning the fence, the project
investigated how it is used, maintained

and negotiated in everyday pastoral life.

16

Data collection STAKEHOLDER INTERVIEWS @

l Listening to the people who keep the boundary werking

Nl ) 2 33 30 BALME B DS

@ \gﬂ? "‘r r@ 'ﬂ (f: i S RERLEHRR Before redesigning the fence, | investigated how it is used, maintained and negotiated in
- =4

— everyday pastoral life around Qinghai Lake.

TR YRR e
Fm

gna TEEEN

ERREREE ERAECHNE.

SEHLATIADES (RIS
ROTEMEE e, EARHAE
NAZRRE. E. NANSL
HEEBNESEDNTDE. B

mansmnnsnan

L a g DU DR DY LU DL E R LAY S

WHAT WE LEARNED

01 | The fence is not the enemy

The conflict comes from a fixed, single-purpose boundary meelting seasonal and multi-species movement,
02 | Permeability must be conditional

The boundary should open at the right place and time, without creating uncontrolled livestock escape.
03 | Maintenance is part of the design

A passage without inspection, ownership and repair can fail invisibly over time.



Common Ground

STAKEHOLDER SYSTEM & CONCEPT

STAKEHOLDERS

Foreatry Bureou
b winlil
orstection with
Emrirared gasiand
mamcgement

#r and

Innet ing  svectly affectes by

dagruriluni ae, o

mipaciing the ssstieg fente

: &
—r
Profmched-ara admisisistion

sty consmryatise-

oral lond cde e

[T ——r—
may espioit fence comerns
* v cormrared vEpe
\ ety

sxpossd v infary

Enviormensal NGO
odwocates for hoberal

tmmhrey zre

commurity
(L —) Shoap & yok prtiapse
dopens e 1 for e cenmsned by It
veatach and
boundary casfml EXISTING PASTURE FENCE
/ \\-
/ bt
- o
Gras rarger Prevection sitiah

medifiad sroasings remaks ueckie

Rusmaech instifule

Ouber ring — governa suder

-

nareen ord whit Pk I waves

DESIGN IMPLICATION

profider. |9 blacks

garelle movement, conhaing bvesmech, marks contracted boundories snd

N The design challenge is to

determine where, when and under

oonfiict olone.

whose responsibility the boundary
can becoma permaable.

PROBLEM & NEED

WHERE IT FAILS — =nef =t thist ezt on thas grewsd

“®
A barvier the animal cannet solve

A coetruout wire ke fures o few alkometes of shoreline irto @ search probiem,
Fasing 4 th gunslle wolka, kaiing or m woy treough (bat mey nor s,

Disity mmewrrant dala

Rarmoval aths the herder to glve up contral

Thee fience is the proof of I 3
waay put. Vaking It down nemoves 0 working focl and hands bacs
ey, w0 tha offar i rehsed,

‘Weowid ocoepe romaval FRTEW —» 34.21% F framed os pratecion —+
40.79% with crperactian n= 1411

the brie, i fowr ines

WHAT IT HAS TO DO INSTEAD

(&)
The wire itself does the injuring
Borbs and a sack b d cotch ar | d to

T g e a fewing e |
presed iwo the Ine.

Entorgiement deaths ard il o Sence comers ae on rocoed — manalty
st b e o s ol reaing,

@
A modification camnot prave I fill werks
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I Common Ground

Design Process

DESIGN PROCESS & PROTOTYPE
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Common Ground SYSTEM OUTCOME

Modular Ecological Passage Zone =

Retractable passage modules embedded in pasture fencing,
| balancing ecological connectivity and livestock managerrl

@ Lowpower comers node
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Grazing State (Fence Deployed) Passage State (Fence Rewacted)
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1. Monitoring suggestion 2. Manual 3. Module 4. Growp crossing 5. Resst & record Linked modules Dual-route passage A oMo 4
Camera detects approach Herder cx ranger Upper and lower seclions Adulis cross above, Fence reseds and T O Nree unis Adults croes. highes A = it eompansation
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The moduk togical ines r fence with a visible central boundary and is embedded
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