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“Being outdoors is
part of me, but at
times I wonder how
good it is for me.”
Aerosphere is a system of
tools which work in harmony
to protect people against
dangerous pollutants which
are ever present in the air.

How can we make people
aware of air pollution?

How can we protect
them everyday?

How do begin to
tackle root cause?

Premise
Annually more and more
people move to urban environment in
prospects of jobs and improved lifestyle.
Increased emission levels are most
heavily felt in densely populated cities
where citizens are exposed to harmful
pollutants in the air constantly.
There are masks, various devices, and
services available to people however
none of them provide a holistic, systemic
solution for personal protection against
pollutants.

THE ORANGE HAZE DURING
SUNSET IN LA IS IN LARGE PART
BECAUSE OF POLLUTANTS IN
THE AIR

TRUCKS NOT ONLY EMIT
POLLUTANTS SUCH AS FINE
PARTICULATES,
BUT THEY STIR UP DUST.

FILTER AFTER 1
USE IN HEAVILY
POLLUTED AREA
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Pollutants that are released into
the air, as opposed to land and
water pollutants, are the most
harmful. Air pollution is the world’s
single greatest environmental risk
to health
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Prolonged exposure to polluted
air can cause cardiovascular
disease, breathing disorders,
cancer, in extreme cases death
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Around $225 billion was lost in
income due to air pollution, and
an additional $5 trillion (!) was
spent on health care across the
global economy.

What can we learn?
GAINING INSIGHT WITH REAL-TIME DATA

INDIVIDUAL

Personal sensors worn by individuals could collect low fidelity data en masse,
generating high resolution data sets in the process. This data could show difference
in air quality street by street. This resolution would help researchers and executives
better understand the problem at hand.

COMMUNITY

Currently monitoring stations are used to collect data on air quality. These station
are very precise but costly to build and maintain. They provide high fidelity data
in their vicinity, but it lack the detail which could support and aid research and
regulation.

SATELLITE

Currently satellite data is very low resolution. Pollution levels can be determined in
large regions (cities countries) but it lack fidelity that could guide regulations and
help us better understand how pollution is being generated and absorbed.

There is no device available that track
individual exposure to air pollution.
There is a negative connotation about
masks and protective devices that signal
danger that is out of normal everyday life.

Who’s being affected?

Visiting the California Air Resource
Board’s Laboratory provided
the technical information about
pollutants, standards, protective
devices, and sensors.

EXTREME USER

“I’m a 2 time cancer
survivor retired nurse...

PATRICIA

I cannot sleep with my

66 | Retired Nurse

windows open, I wake
up coughing... I love
driving, I spend 3 hours
daily in traffic.”

TYPICAL USER
KARL
29 | Student

“I bike to school, it’s a
good way to exercise and
it brings you closer to
the environment. I enjoy
riding in the morning,
taking in the scents and
the fresh air.”

EXPERT
JONATHAN
31 | Cardiologist

“I lived in New York, I
moved to LA 2 years
ago. Research shows that
pollution has a serious
impact on cardiovascular
health... small particles
penetrate deep into
the lungs and cause
inflammation which
increases the risk of
infection and disease.”

Analysis & Insights
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JOURNEY MAPPING
A mapped out series of events
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QUOTES

CODING
Collected from

based on the interviews and

interviews and

shadowing.

observations. Direct
input from the user.
OBSERVATIONS

Guidelines for ideation,
the final design should
address or incorporate
these implications.
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AFFINITY DIAGRAMMING

PAIN POINTS

Themes that summarize
the research and fuel the
design process.

A mapped out series of events
based on the interviews and
shadowing.

DESIGN
IMPLICATION

Problematic areas
which hint at needs
and opportunities.

INSIGHT

Unusual behavior,
or context I found
important.

THEME

UNDERSTANDING

PERCEPTIONS

INSIGHT

DESIGN IMPLICATION

Users don’t understand the impact

Information should be relatable, the

of the quality of air on their health

visualization should communicate

because of the lack of personally

clearly the impact of the exposure.

relatable information.

Simplify!

Existing products evoke negative

Form factor should differ from existing

feelings because people associate

products, referencing desirable visual

make with discomfort, sickness,

language possibly relating to fashion.

danger, and other unpleasant imagery.

BIOPHILIA

KEEP IT LEAN

Users prefer to experience their

Product should enhance the users

environment through their senses

interaction with their environment

instead of staying in a controlled,

rather than limit it. The product should

isolated environment all day such as

only block the senses when and as

cars or their buildings.

much as needed.

People value their independence and

Products should integrate into existing

don’t like to be burdened and weighed

systems / products to maximize ease

down by what they carry.

of use and encourage the user to
utilize them.

VISUALIZING

Users need direct freedom from their

Air pollution is invisible in most cases.

environment in order to understand

Users would benefit from having a

what is going on.

direct, continuous visual feedback
from their environment.

LIFESTYLE

People spend more time outdoors

People suffering from asthma,

trying to stay active and healthy, and

allergies, and respiratory disease

as a result they expose themselves

currently rely on medication to lessen

more to air pollution.

the symptoms of their illnesses, which
often have serious side effects

VERSATILITY

Users could benefit from a product

Particles and microbes represent the

which protects them even outdoor

biggest issue to most users, not so

exercise when rate of respiration

much gases. The product protecting

increases.

the user should use filters which target
the smallest particles.

Problem Space
REMAIN INFORMED
WITHOUT AN APP
From overall emission levels to personal
Connecting the macro and micro

exposure to pollutants

picture

FEEL SAFE WITHOUT
FEELING AWKWARD
Negate the prejudice that exists against
Seamless protection in everyday

mask and other protective devices

objects

THE FULL PICTURE
People have evolved to interpret signals
Feedback and notifications from
environmental cues

from nature

Breathe safe..

DISGUISE FILTER IN
EVERYDAY OBJECT

REMOVABLE AND
WASHABLE FILTER

KEEP SENSOR
FLEXIBLE, PROVIDE
USER OPTIONS FOR
WEARING

NOTIFICATION
SHOULD COME
DIRECTLY FROM
ENVIRONMENT

... remain informed

TRIANGULAR PILLOW
UNIQUE, YET NEUTRAL
AND BLEND INTO IT’S
ENVIRONMENT

PILLOW
SOFT, REASSURING,
NICE TO FUMBLE WITH.
TO SOME SEEMED TOO
INFANTILE.

Sense the Invisible
Since the sensor should
be worn everyday it has
to practical in many
settings, desirable, and
precious to it’s user.

SOFT, PEBBLE LIKE
PLEASURE TO HOLD,
FEEL NATURAL,
ENCOURAGES A BASIC
CONNECTION.

DISK
IDEAL SHAPE FOR
ACCESSORY, COULD BE
WORN OR USED IN MANY
DIFFERENT WAYS.
CYLINDRICAL
AWKWARD TO WEAR,
FUN TO HANDLE.

Remain Informed
With so many criteria to
fill I realized the only way
to make a system like
this work is to have all it’s
components inter-operate
seamlessly across scales.

The system works
on 3 levels:
•
•
•

personal
inter-personal
public

SENSE

informing users
with personal,
relatable data from
their environment

Broadcast station
collects data from
sensor in its vicinity
via mesh network
communication

PROTECT

providing a way to
users to protect
themselves against
harmful pollutants

BROADCAST

share information
with broader public
and raise awareness
of the issue

Making It Happen
COLOR SHIFT
IN DISPLAY

Mechanochromic
materials change color
when stretched.
Used in a notification
balloon it could change
color when it expands to
alert to high levels of air
pollution.

COLOR SHIFT
IN MASK

Thermochromic
pigments change color
when a low current
is applied to the
conductive thread.
The wearable protective
device could change
color to alert the user.

OPACITY SHIFT
IN DISPLAY

Opacity change with
aligned layers of
textures could provide a
low cost alternative for
notification systems in
the environment.

SENSOR
HARDWARE

Low cost, micro sensors
and bluetooth enable
micro-controllers would
allow for connected, low
cost sensor unit with low
power consumption.
Unit would be charge
using inductive coils.

FILTER
ERGONOMICS

PCL can be molded
by hand at 50˚C. For a
secure and tight fit user
could customize their
wearable.

MATERIALS

Breathable, lightweight,
washable, durable.

User Testing
1

WARM UP

2 PINCH AND MOLD
3 REMOVE

Testing the customization of
the PLA polymer face seal
element with Karl.

FEEDBACK FOR EACH
COMPONENT OF THE SYSTEM

SENSE

•

The less you have to carry the better

•

Integrate detachable sensor into
wearable device

•

Make it detachable for ease of
washing

•

Allow for customization

PROTECT
•

Widen the scarf to make is easier to
put on and align the filter

•

Increase the width of the frame to
allow for a more robust structure

•

Potential variation in patterns, with
cut holes, for warmer environments

•

Create instruction manual for initial
user fitting

•

Pattern / color scheme to
differentiate inside from outside and
indicate filter location

BROADCAST
•

Mesh networks for data collection
based on low power bluetooth and
animized proximity transmission

•

The workings of the environment based
broadcast system were not intuitive and were
redesigned with clear, and direct messaging.

Color and / or opacity change needs
to be supported by displayed data
(this also makes it more accessible)

•

Explore color and pattern
combinations

The Brand

“Aerosphere encourages
people to take the
initiative in cleaning
up the atmosphere in
order to make their
environment healthier
and safer to live in.”

An early prototype for a
display system used layers of
linked shapes to create opacity
changing mechanisms with
patterns. The individual unit

became the base element,
multiples of which link up to
represent the social aspects
of each product that is part
of the Aerosphere system.

COLORS INSPIRED BY THE HAZY L.A.
SUNSET THAT IS A DIRECT RESULT OF
HEAVILY POLLUTED AIR SIGNIFY THE
VISIBLE IMPACT OF THIS ISSUE

Sensing pollution levels and

Protect yourself while

Data from sensors in the area

tracking personal exposure.

indicating to others high

is averaged and broadcast to

levels of pollution.

people in the area.

BY MORPHING THE BASE ELEMENT A
GRADIENT PATTERN IS CREATED.

COVER
BRUSHED
ALUMINUM
TOP SHELL

VOC & PM SENSOR
ATMOSPHERE
BLUE
LOGIC BOARD
INTEL QUARK PROCESSOR

LI-POLYMER CELLS
HAZE
ORANGE
BOTTOM SHELL

INDUCTIVE CHARGING PLATE

SEAMLESS PROTECTION
EVERYDAY

ULTRALIGHT, BREATHABLE, WASHABLE

HIGH PERFORMANCE INTEGRATED WASHABLE

CUSTOMIZABLE PCL NOSE BRIDGE ASSURES

FABRIC IN COLORS TO MATCH THE TOKEN

FILTER CAPTURES SMALLEST OF PARTICLES

TIGHT SEAL AROUND MOUTH AND NOSE

GRADIENT PATTERN INDICATED WHERE THE
FILTER IS LOCATED

OPACITY CHANGING PDLC
DISPLAY FILM SANDWICHED
BETWEEN GLASS

GOOD

MODERATE

HARMFUL

0-50 AQI (AIR QUALITY INDEX)

50-150 AQI

150+

moderate levels
of pollution

200 ppm

moderate levels
of pollution

200 ppm

moderate levels
of pollution

200 ppm

¡caution!

¡caution!

500 ppm

500 ppm

high levels
of pollution

high levels
of pollution

A Seamless System
With Aerosphere all parts are integrated seamlessly so you
don’t have to worry about being informed and protecting
yourself when you need to.
BEFORE

SENSOR

PROTECTION

INFORMATION

AFTER

Visualizing Pollution
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