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D I S C OV E R 01 Background & research IF YOU WORK MORE THAN 11 HOURS A DAY, YOU..

&

THE DANGERS OF OVERWORK °eo G

in 2016. 488 million “Between 2000 and 2016, the number of “

' deaths from heart disease due to workin

people were exposed to o ° 2_ 5 X 67% 44%

the risks of working long long hours increased by 42 /o, and from

hours. )4 stroke by 199, " more likely to _devel- raise the risk of more likely t(? de-

D. op depression heart attack velop obesity

® o In all, more than 745,000 people died that year | |

Tw from overwork that resulted in stroke and heart disease, This does not take into account the lack of sleep, the toll
according to the WHO. on the social life, fatigue, poor memory.

TYPICAL SCENARIOS (WHF) \ Current situation :

I/ @

]
T g \\\\\\\\l\l

|

)

i

1. People living alone 2. Working couple 3. Family with a young child WFH - Remote workers say they work more
Unstructured work schedule;  Interact with each other; some- Wait for children to rest before  than per week more than on-
blurred her work-life balance. times need personal spaces. working; split childcare time. site workers do.



D I S C OV E R 02 Results & evaluation By observing and interviewing the process and status of people

working at home, we can understand the needs and potential
problems of different user groups.

CAUSE OF OVERWORK AT HOME @%& - To monitor and regulate work and rest balance

- Alleviate mood swings

Motivational Cognitive Emotional Behavioral @ @ - The positive effects of interruptions and distractions
- Independent working environment
#

' @; - Reduce stress and improve mood
- Stay productive and creative

The main problem is that people sit in front of the computer for

" Everyone "The home "During the “ have a real- . . : .
: : a long time without physical and mental relaxation. At the same
knows someone quarantine has  COVID-1g pan- ly high-stress . L
' . . ) time, most of the existing products on the market rely on users to

who's been fur-  blurred my work- demic,| haveto job... I'm usually . . .

: . o complete them consciously, which cannot effectively detach the
loughed, laid off, life balance, and work more to on overdrive User from the working state
or lost their posi- leadingtodis-  compensate for "l gradually 9 :
tion. | was afraid rupted my requ- thejoblosses”  get used tothe
to become one  larsleep patterns high intensity of _ .
of them” and exercise” work” A design that allows people to escape from the working state,

away from the computer screen or mobile phone and other elec-
tronic devices, fully relax the body and mind. Considering the dif-

EXISTING PRODUCTS ferent workplelaces, it needs to be portable, e;'asy for people to use

. . . _ and carry to different work station.
By recording and comparing the using processes and experiences of them.

A full-ti ker she was f
Freedom DeskTime SofeWare and APP: PERSONA ull-time wor er, sne was orced to

Daily Planner Eisenhower POMODORO
4 work from home after the outbreak.

Book Method  Thechni _
Complexity o o o system, no helping with ‘ Sophla 35 been at home since the school was
Work Efficiency o P o relieving the pressure , ™ closed due to the COVID-19.
. o P P Handwritten schedule:

uency ) .
interestingness @ o o not accurate in con- -When she is stressed or worked long

° trolling the time spent, | hours, ensuring get adequate rest.

Decompress o o o the highest level of par- - Easy to use and carry to a variety of
Functionality (V] (V]

ticipation workplaces.



D E F I N E 03 Concept development Based on the needs of users and the design possibilities, it

comes up with conceptions and basic technical research of the
I I design. A more detailed process is shown in the Mural.

INITIAL CONCEPT FURTHER CONCEPT 1

Design a desktop product that resembles a mul- Design an intelligent schedule for the house-

FURTHER CONCEPT 2

Ease people’s tension by making the product

tifunctional alarm clock. Users can choose the
mode they want, such as rest, work, exercise.
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Reason:

People need sound to remind them to rest

or do exercise, need to be distracted.
Requirement:

- Users need to set their desired mode and time
- Create visual attraction by changing the col-
our of the light (LED lights)

- Requires user interaction with the product
Evaluation:

- There is no guarantee that users will follow
the mode setting strictly, they are able to turn
off the alerts and continue working

- The different mode settings may need to be
controlled by the APP

keeper to monitor and record the daily work
process and time using for each task.
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Reason:

Users can observe and record the time of
focus, and planning a reasonable rest time.
Requirement:

- A touch-screen display is required;

- Allow people to record the completion time
of tasks and assigned lists;

- Include switch & sound adjustment button
Evaluation:

- The features are too tedious and take a long
time to set up;

- Compared with the existing online APP, the
development cost is too high;

- Not considering user’s emotional problems

more interesting, like completing missions to
unlock different states and expressions.

Tumblex
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Reason:

To attract people to take a break, which fur-
ther affects people’s working habits.
Requirement:

- By changing the centre of gravity of the
roly-poly toy to maintain its wing frequency
- The application of human body pressure
detection devices and technologies;

- Signal transmission between the wearable

device and the roly-poly toy
Evaluation:

- Effectively attract the users’ attention,
mental relaxation, but it is not physical-
ly detached from user’s work state




DEFINE

04 Final concept generation

Human pressure detection
device conception

FINAL CONCEPT

Continuing the idea that can be used on the
desktop, further optimizing the appearance and
functionality to meet the needs of users.

H)mé, 0\\»03

@

Due to technical limitations,
considering the size of the
product and the feeling of
use, the wearable detection
method is the most appro-
priate direction.

Reason:

By encouraging users to move away from their
desks and break away from overwork state.
Requirement:

- A wearable body pressure measurement device
- Blue-tooth signals transmit and receive data

- Research on technology of product vibration
and dis-colouration.

Evaluation:

- Effectively ensure that people switch from
work mode to rest mode;

- Capture the user’s attention with visual and
auditory changes;

- Test and find the best closure method for users

press to open the device eggshell cracking,

L

Pressure Detection Method:

VIDEO PROTOTYPING

CONCEPT SCENARIO

Color Auing 1o Bed’ |
Times up, Yinging 1

WORKING MoDE

He pressed the switch button and
began to work. The product heats
up slowly over time with colour

After 52 minutes, the product
fully changes colour and emits a

At 8:30 a.m., one user turned on
his computer and start with his

tasks for the day. ~ changes. (52mins working state) sound to alert the user.
® © Tabe out @
Take o bk F? Color dAwﬁi
exerases %

| wmins Loter

Users can use the time gap to rest
and do what they want to do, such

After the product is slowly restored
to its original colour and temperature
as do exercise and eating. (System in the refrigerator, it will vibrate to
setting rest time is 17 minutes) remind the user to take it out.

Users pick up the hot product and
place it in the refrigerator to cool
down.

Wearoble  ctiess daction oloyien .
g erg

Two modes:

Mode 1-Based on the survey data, the
system set the rest time of 17 minutes after
every 52 minutes of work. = = = =

= - -
Mode 2-The wearable device monitors the
user's pressure change in real-time, and
the product automatically starts when the
pressure is too high or the working time is
too long.

When the ring detects that the user is
in a state of excessive stress, it sends
a signal to the product, and the prod-
uct automatically starts work.

Wearable pressure detection
ring - can be worn at work or
as an everyday decoration.

Start by trying to simulate using the product with
a video record based on the storyboard.

returned to the original
color

M)

z ‘ ) #)N
s:tart Cennlond olosine utlintoithe frldge [l teke abreakand exercise Il take it from lthle fridge

3




DEVELOP

THERMOCHROMIC EFFECTS

Reason:
- Visually let the user experience that the colour

of the product changes with the temperature
- Increase the rationality of putting the product

%

: : T Sent an
in the refrigerator or cooling it with cold water email to
- Increase the users’ interest when they interact
. ask Marabu
with the product
o about the
- Attract people to take the initiative to leave .
: printing
their works and take a rest; .
materials.
Principle:
g -

Thermochromic paints and pigments can have

. _ 0|
an activation temperature, below which they o]

are one colour and above which they are a dif- —
ferent colour (Thermochromic Technology | TMC E‘\"‘

Hallcrest)

The results of the investiga-
tion show that

Transition from coloured to transparent
Following temperature ranges are available:

0°C +31°C ' Refrigerator temperature
+5°C +45°C I is generally set at 4°
+15°C +60 °C
+18 °C +65°C (upon request)

Indoor temperature is gen-
erally 15°-24°

—o
In order to be able to produce this effect without
the use of bisphenol A, we do not offer change-
over temperatures below 0 °C.
Cold water tap tempera-

Available Colour Shades ture is between 4°-15

Light Yellow Blue ' The temperature range around
Red Turquoise 5°-45° is determined by combin-
Magenta Black ing the temperature data and the
Dark Blue company'’s suggestions.

05 Technology & refinement

The technical part is mainly divided into two directions: the ex-

ternal material of the product (like temperature change colour)
and the program that implements functions within the product.

PRESSURE DETECTION

Pressure Detection Method:

1. Voice stress analysis

2. Wearable physiological
Sensors

3. Blood oxygen/heart rate

HisterpiaeT Brotsconiayer Flexible SEBS Substrate

P\ Molecularly-selective OECT

ensor Cover PPG Sensor

Strain-Based
Pulse Wave Sensor

Strain-Based Pulse Wave Sensor Cover

Infrared light sensors

Oura’s infrared light

photoplethysmography (PPG)

sensors reach deeper than the green
light LEDs found in most other

wearables.

Resting Heart Rate

Heart Rate Variability (HRV)
Respiratory Rate

Body Temperature

Functionality

w PEDOTPSS
. Sample reservoir !
Molecularly selective membrane

Figure 2. Mild stress

Method One - Computer Voice Stress Ana|y5|s (CVSA) is a tech-
nology that aims to infer the deception from the stress meas-
ured in voice; that is studied is MMT (Micro Muscle Tremors).

Method Two - cortisol is key to tracking stress; use sweat to
detect stress typically track temperature, heart rate, and per-
spiration levels as markers for stress.

Method There - is to collect PPG pulse wave and ECG electro-
cardiograph signals at the same time to analyse the status of
autonomic nerve to determine the fatigue degree of the body.

Reason:

Based on the three common methods in the market, after com-
paring the user’s simulated experience, the heart rate measuring
ring is selected as the final wearable detection device.

-There is no need to keep talking to capture Micro Muscle
Tremors due to specific quiet situations and crowds;

- Cortisol is a useful method, but it is not applicable to WFH,
because it tends to be a sportsman or outdoor worker.

- Due to the miniature size of the ring, it received unanimous
praise by the interviewers;

- As well as aesthetic and comfort design, no need to take it often

Prototype considering:

Due to cost and technical limitations, | considered using Ardui-
no and program to simulate the functionality inside the prod-
uct (like using MAX30105 sensor to measure user’s heart rates.
- Attach the sensor to the fingertip (the fleshy side) with a piece
of wire or rubber band looped through the mounting holes on
the breakout, it will get much more reliable readings.




D EV E LO P 06 Prototyping & testing

APPEARANCE & FORM

Considerations:

- Consider the application scenario of the product: different
room, design more portable and easy to use product

- A variety of operating modes to balance the distribution of
people’s work and rest time

- The iterative conceptions of appearance is concise & amusing

1. Hand Length

2. Palm Length

3. Hand Breadth

4. Maximum Hand Breadth

5. Hand Thickness

6. Grip Diameter

7. Maximum Hand Circumference
8. Hand Circumference

Grip Diameter

(Data shows on Mural)

This part mainly shows the development process of the proto-
types and the testing of the temperature change pigment.

The functional and technical tests and operations are described
in more detail in the technical report.

THERMOCHROMIC PAINT TESTING

Based on the previous research of thermochromic pigments, it is found that
these pigments have limited requirements for printing materials. After con-
tacting the company that produced the paint, it was found that the paint was
difficult to be printed on the silicone material. At the suggestion of the tech-
nical supervisor, it decided to print on other materials and pasted it to the
inside of the silicone shell to realize the colour change function.




DELIVER

THERMOCHROMIC EFFECTS

External design:

- Silicone shell - relax body and mind from the tactile decompression
material and meet the premise of making the tumbler

- Bottom shell - ABS plastic, low production cost and lightweight

Internal structure:

- MicroController - Controls functions by setting the program

- Vibration & buzzer - Attracts the user’s attention to remind people
that the current mode is complete.

- Heating element - The change of temperature brings users a more
intuitive sense of touching experiences.At the same time to satisfy
the colour change of shell pattern.

- Tilt sensor & temperature sensor - Assist in the operation and use
of functions. The sensor detects the user shaking the ‘egg’ and sus
pends the background operation to achieve the purpose of remind-
ing rest in the first stage.

- Wearable ring - Existing technologies are used to detect various hu-
man health indicators, such as heart rate, body temperature, Res
piratory Rate. (OURA RING Company product)

Data is transmitted to the Microcontroller through Bluetooth for
background monitoring and comparison of health indicators.

Feature & dimension:

Shell-10cm X 8cm (H x W) 4
- A variety of colour options - Sl "

- The pattern of broken egg-
shells showing through tem-
perature change.

As the temperature rises,
the egg cracks as prompt-
ed by vibration and sound

COMPONENTS

07 3D CAD model & rendering

Silicone shell
. . \
Vibration 1\ Relay
Buzzer 1
Heating
element
Tilt Sensors -
a1

II_ ‘II :
. L

<™,

® ABS plastic

Arduino Nano 33 BLE
Sense - microcontroller

Ov Battery

Power light

Wearable ring
Detecting users’ ’
v

pressure
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08 User journey

STAGE 1

The function is triggered by a heart rate detector, which
maintains real-time monitoring of human health.

90

Users wear the de-  The user turns on her com-
tecting ring on a dai- puter and get ready for to-
ly basis day’s work

Time passed
quickly, two hours
later

8

ETR

-

Temperature sen-
sors inside the
EGGO detecting a
normal tempera-
ture and stop shak-
ing and sound

After the break,
take out the EGGO
and start a new
round

Use this time to rest,
such as reading, eating,
or exercising

5
<
&
E 70
&
s
50

0 L]
w i
?

50

The ring detects abnormal
heart rate, excessive stress
and starts the EGGO Rest

Users need to
the EGGO and

Mode 1 is mainly based on the results of comparison between the
data of pressure detection and the background, and higher than
the predetermined pressure value will be considered as excessive
pressure. The system will start automatically, the EGGO begins to
heat up and the pattern on the shell gradually emerges.

( More technical details - please check the Technical Report for
circuit link design and Arduino connection.)

Relaxed

Stressed

A

The EGGO shell
shows a pattern of
cracks, accompa-
nied by sound and
vibration

EGGO startto
work and the tem-
perature goes up

pick up
place it
in the refrigerator

After 5 minutes, the
sound and vibration
begin again

Shaking EGGO start
Level 1 reminder -

5 minute intervals
for functionality to
pause



DELIVER

08 User journey

STAGE 2

The function is triggered through the user to turn on
the switch, set a work-rest ratio of 52:17 mins

User turn on her computer
and get ready for today’s
work

Tap the shell and
the EGGO power
is turned on

Time passed
quickly, 52 mins
later (system
setting)

i
After 17 mins, EGGO
returned to a normal
temperature and start- it with cold water
ed shaking and sound
to remind the user to
take out.

After the break,
take out the EGGO
and start a nxew
round

Use this time to rest
about 17 mins, such as
reading, eating, or ex-
ercising

Mode 2 has no wearable pressure measurement, and the program
is directly programmed to work for 52 minutes and rest for 17 min-
utes. Except for this difference, the functionality is the same as

in Pattern 1. The specific time value is set from the early research
results, based on the background system statistics users can focus
on the reasonable work and rest time collocation.

EGGO startto
work and the tem-
perature goes up

The EGGO shell
shows a pattern of
cracks, accompa-
nied by sound and
vibration

Shaking EGGO start
Level 1 reminder - g
minute intervals for
functionality to pause

Or users can hold
the EGGO and flush

e

Users need to pick up
the EGGO and place it
in the refrigerator

After 5 minutes, the
sound and vibration
begin again
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FURTHER WORK

Due to the limitations of time =
and technology,gmany desigr
tails need to be furtherimpr
At the same time, the data inthe
user simulation scenario test

insufficient. Based on the univer-

SUMMARY

As a desktop product, EGGO can be flexibly
used in various scenarios. And help users better
develop work and rest habits, by getting people
out of the mode of overworking and unhealthy
work habits. In discussion with the technical
supervisors, Kevin was interested in its feature.

Based on his daily work status, he looks forward !(
J

to using and experience it, which can effectively
remind him to take a rest.

Compared to existing designs on the market,
EGGO encourages users to move away from the
computer more effectively by increasing inter-
action with the product. At the same time, the
broken eggshell pattern, further deepen the us-
er's tension and sense of substitution. Let peo-
ple take the initiative to realize the importance
of taking a rest, and through visual, tactile and
auditory cooperation, to the maximum extent
to meet the user’s experience. Although many..

N

technical details of the design need tc

ENEEEN

gidifferent ages«
.. and analyze the
There were als
problem

sage feelings.
0 several technical
the programming
and control'capabilities of Ardui-
no. Ferexample, Arduine series
compaonents are used in the con-
struction mgPrototype, and
chipboard with lightweight &
small volume is used

measurement of the user’s heart
rate changes, although this data
has a certain theoretical back-
ground to support it, more accu-
raéc'e data and detection results
are needed.

pleted, EGGO is feasible in actual production
and meets the user’s requirements.

sality of the user group, people of
eed to experiencep

< n

N ~
-

References:

1. Basnec, Kristina, et al. “Relation between Colour- and
Phase Changes of a Leuco Dye-Based Thermochromic
Composite.” Scientific Reports, vol. 8, no. 1, Dec. 2018, p.
5511. DOl.org (Crossref), doi:10.1038/s41598-
018-23789-2.

2. Chemistry and Application of Leuco Dyes.

3. Chen, Ran, et al. “Improving UV Stability of Tolane-Lig-
uid Crystals in Photonic Applications by the Ortho Fluorine
4. Substitution.” Optical Materials Express, vol. 6, no. 1,
Jan. 2016, pp. 97—-105. www.osapublishing.org,
doi:10.1364/OME.6.000097.

5. EP1084860B1 - Thermochromic Microencapsulated Pig-
ments - Google Patents.
https://patents.google.com/patent/EP1084860B1/
en?q=~patent%2fUS7332109B2. Accessed 19 July 2021.

6. Fujita, Katsuyuki The Pilot Ink Co Ltd, and KuniyukiThe
Pilot Ink Co Ltd Senga. Thermochromic
Microencapsulated Pigments. EP1084860B1, 24 Nov. 2004
7. Novinson, Thomas. Reversible Thermochromic Pig-
ments. Jan. 1996.

8. Thermochromic Pigment for Colour Changing Paint —
SFXC | Special Effects and Coatings.
https://www.sfxc.co.uk/collections/thermochromic-pig-
ment. Accessed 18 July 2021.

9. Thermochromic Technology | TMC Hallcrest. http://www.
tmchallcrest.com/how-it-works/thermochromic. Accessed
19 July 2021.

10. Hoffman ,Tiina. Firstbeat | What Is Heart Rate Varia-
bility (HRV) & Why Does It Matter? https://www.firstbeat.
com/en/blog/what-is-heart-rate-variability-hrv/. Accessed
1 August 2021.

11. Freepik | Work from home.

12. Product Creation Studio | Health Wearables Update: Ex-
citing Developments From The Cutting Edge. https://www.
productcreationstudio.com/blog/2019/4/19/health-wear-
ables-update-exciting-developments-from-the-cut-
ting-edge.

Accessed 1 August 2021.

13. JOOM | Animal Wooden Tumbler Doll Roly-Poly Toys
Birthday Gift Decor. https://www.joom.com/en/prod-
ucts/scefggaicbecda80101560655.

Accessed 1 August 2021.

14. FastCompany | These Are The Four Drivers Of Worka-
holism. https://www.fastcompany.com/40531406/there-
are-four-types-of-workaholic-and-none-of-them-work.
Accessed 1 August 2021.

15. INSIDER | Here’s how much work your brain can handle
before needing a break. https://www.businessinsider.com/
this-is-the-perfect-amount-of-time-to-work-each-day-
2016-17r=US&IR=T. Accessed 1 August 2021.



