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e Air Quality Monitoring

1,511 miles away

e (Case study: Local Haze Us EPA AQY

2 (Good)

e Q & A: Submit questions into the PM, Concentration

0.20 pg/m’ (real-time) 0.00 pg/m (real-time)

C h at PM, . Concentration

0.50 pg/m’ (real-time) 0.30 pg/m’ (real-time)
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0.70 ug/m’ (real-time) 1.40 pg/m (real-time)

Last Updated
Apr 5, 2022 at 12:02:30 AM EDT

Data Source
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Questions covered

e \What does it mean to monitor air quality at scale?

e \What are some of the HCI design challenges to enable
citizen scientists to monitor air quality?

e \What other impacts does scale have in designing
data-intensive air quality monitoring experiences for
consumers?

KAREN DONOGHUE, HUMANLOGIC.COM APRIL 2022



Hello, I’'m Karen!

HCI titi d devel fth ENVISIBN
) I ner an r e

Local Haze app PRODUGT

e Founder of global UX design USER EXPERIENCE
FOR FOUNDERS

practice HumanLogic

e Long career in technology, software
development, platform design for
connected devices

e Recently published a book on early-
stage UX design KAREN DONOGHUE

e MIT Media Lab alum (MS) e
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https://apps.apple.com/us/app/local-haze/id1278998405
https://humanlogic.com/
https://humanlogic.com/envision-product-user-experience-for-founders/

Companies | have helped

. . |
Google vmware airwatch
OLYMPUS AP ‘] - -Mobile- @

MOTOROLA

EEIm privata® li*' Security Scorecard SAVAJE
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https://en.wikipedia.org/wiki/SavaJe

HUMANLOGIC
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@ Local Haze

Consumers can easily
understand their local air
quality “on the go”

Sensors

Northeastern SoMa

AQI 15 2.8 miles away

Ocean Beach

0 6.6 miles away
e Outer Sunset and Great Highway |
AQI 165 6.6 miles away ]
Northern Beach
AQI 219 6.6 miles away
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https://apps.apple.com/us/app/local-haze/id1278998405

Local Haze crowdsources ai
ensor readings worldwi
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Why is this important?
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@he Washington Post

HEALTH

Urban air pollution affects 2.5 billion
people worldwide, study says

By Linda Searing
February 6,2022 at9:00a.m.EST ey,

{..: REUTERS®

The,. New Delhi to shut schools,
Guardian construction sites as pollution
Air pollution linked to more severe = worsens (1%
mental illness - study cresimeyuiseasie

Fri 27 Aug 202112.26 BST

Exclusive: research finds small rise in exposure to air pollution
leads to higher risk of needing treatment
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Particulate Matter < 2.5 micrometers in diameter poses a
risk to health

€PM25
Combustion particles, organic
HUMAN HAIR compounds, metals, etc.
50-70um <2.5um (microns) in diameter

(microns) in diameter

© PM1o
Dust, pollen, mold, etc.
10 um (microns) in diameter

90 um (microns) in diameter 20 PM 2.5 particles fit

FINE BEACH SAND in width of human hair
Source:EPA
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https://www.epa.gov/pm-pollution/particulate-matter-pm-basics

PM10 PM2.5 PM1
<=10 ym <=2.5um <=1.0 ym

W Mo
Uﬂ’ IR

Coarse particles Fine particles Very fine particles
Upper respiratory tract Lower respiratory tract Alveolus (tiny air sacs)

Source: © Encyclopédie de 'Environnement

KAREN DONOGHUE, HUMANLOGIC.COM APRIL 2022



Air Quality Index (AQl)

Every country has a health impact index for Particulate
Matter (e.g. US EPA AQlI is shown below)

Daily AQI Values of
Color Levels of Concern Index Description of Air Quality
Yellow Moderate 51to 100  Air quality is acceptable. However, there may be a risk for some people, particularly those who are

unusually sensitive to air pollution.

Unhealthy for Sensitive m Members of sensitive groups may experience health effects. The general public is less likely to be affected.
Groups

Unhealthy 151 t0 200 | Some members of the general public may experience health effects; members of sensitive groups may
experience more serious health effects.

Very Unhealthy 201 to 300 | Health alert: The risk of health effects is increased for everyone.
m 301 and Health warning of emergency conditions: everyone is more likely to be affected.
higher

NOGHUE, HUMANLOGIC.COM APRIL 2022


https://www.airnow.gov/aqi/aqi-basics

How is air quality measured?
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Many alternatives to measure Particulate Matter (PM)

o ($%%) Gravimetric
o Batch process to weigh filter before and after air blown in
o ($%%) Beta-ray absorption (BAM)
o Nuclear radiation absorption
o ($%) Tapered element oscillating microbalance (TEOM)
o A continuous system of weighing particles
e (%) Laser Particle Counting
o Fire a laser through the air and count the interruptions
e (%) Light scattering
o Measure visual haze at a small scale
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Classic air quality monitoring = big and expensive

o

th youpAqealth coniRrns in mind, the TexasAyatural
sourg® Chqservafion ommisg€ioNp coopfralign
e Cit ustin and W: ater
Deprtment, is fonitoring te air qualitf in your
orhood. i re u:
medxure sfie coqpoupis cdqtribyling T air Follut
in the A area. | ation cdyfCted frodiiese
instrumenf is used t& develop wflys in whic{to reduce
ollutany€ Nthe air fie\greathe,
nAyou 1O yguf help®

2391
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Classic air quality monitoring

Expensive to buy and operate
e Regular maintenance
e Regular calibration
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The rise of low cost PM sensors

O €D oo SENSOR.COMMUNITY

global environmental monitoring network

PurpleAir

Laser PM Sensor
e Microcontroller
e (Case

0

AIR QUALITY EGG
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Basic Data Gathering loT System

v
|
x>

&

Basic loT system has devices connected across a network, a database and application server. Data is sent to the cloud.
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SENSOR.COMMUNITY

PurpleAir

(9 uRADMonitor

‘\ global environmental monitoring network
AirNow
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LOW COST
SENSORS

Data Sources

PurpleAir

SENSOR.COMMUNITY

".\
AirNow
oW

N B

{1 < A
VN )
S0 i

<° uRADMonitor

global environmental monitoring network

Total Active Sensors

15638 sites @

30,315 sites

12841 sites (i)
1308 sites @

48 sites @

480 sites @

KAREN DONOGHUE, HUMANLOGIC.COM
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Data Sources

15638 sites (i)

PurpleAir

SENSOR.COMMUNITY 12841 sites (i)

EXPENSIVE 1308 sites (i)
SENSORS

) 48 sites (i)
D wreovorier 480 sites (1)
Total Active Sensors 30,315 sites
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UX Challenge: Wide range of data quality

e Large disparity in the volume
and quality of data

e Lots of low quality data vs. a
very small amount of high
quality data

e UX presentation challenge to
communicate the quality of
the data, not just the value

KAREN DONOGHUE, HUMANLOGIC.COM

Low cost sensors

(@ uRADMonitor

PurpleAir

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

SENSOR.COMMUNITY

% of total count

28,959 total

High cost sensors

—\
AirNow

% of total count

1,356 total
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Who is the user of your product?
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Targeting consumers that are also
citizen scientists
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CRAIG | Personarole: Air quality enthusiast

Job title:
Engineer

Gender, age, location
M, 44, Boston, MA USA

Preferred channels

Email, SMS, web, mobile
Frustrations & pain points
Concerned about local air quality

Can't find DIY AQ sensor to buy

Family member with asthma

Questions

How can | trust that the AQ
sensor readings are accurate?

How many sensors are there and
where are they located?

Applications used in work & life

Example quote

“I want to be able to see,

understand and analyze
my local air quality
sensor data.”

Motivations & key influences

Interested in the rise of low-cost
sensors and their ability to
quantify air quality

Reads EPA scientific reports on
air quality

iPhone X and iPad Pro
MacBook Pro

JIRA

HUMANLOGIC

Key characteristics
Very technical

Favorite brands

2 - THE
. NORTH\
repyx -FACER

Goals & needs

Wants to understand about AQ
data and the ability to have
confidence in sensor readings

Will build own hardware as
required

Feature requests

iOS app to monitor local air quality

Simple way to understand the
reliability of the data, not just the
readings
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Frustrations & pain points
Concerned about local air quality
Can’t find DIY sensor to buy

Family member with asthma
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UX Design challenges

e Presentation - how does the data get presented?
o Scientist may be expecting an excel sheet vs. citizen “non
scientist” user expects an “at-a-glance” dashboard
o Consumer-quality experience expected due to underlying
platform

e |nteraction model
o Mapping the data into a high-quality user experience
o Interaction model and performance have to be appropriate
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What user experiences work best for
dealing with lots of things?
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Displaying a few items
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Music Support

< oL O O A0 | _ 50d 0

MacBook Pro 13" MacBook Pro 16" iMac iMac Pro Mac Pro Mac mini Compare Pro Display XDR Accessories
New New New

Catalina

Calling all pros.

Our most powerful pro lineup ever — MacBook Pro, Mac Pro,
and Pro Display XDR. Ready for your best work ever.

16-inch model

MacBook Pro

The best for the
brightest.

Learn more »
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Lists of many items
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Customer Service - Av;

Alert! Military families, Teachers, and Students get 10% of

| —
1656 items |/

Zoppesd -
Women Men

Slippers

1656 items found

Narrow Choices

Login to see saved
sizes SIGN IN

Gender

‘Women (970)
Men (548)
Girls (181)
Boys (98)

Product Type

Shoes (1614)
Clothing (35)
Bags (7)

Brand

Search Brand

[13.1 Phillip Lim (1)

O Acorn (142)

O Acorn Kids (27)

O adidas (4)

O adidas Originals
Kids (1)

O Arc'tervx (2)

Price

[1$50.00 and Under
(789)

[1$100.00 and
Under (1438)

0 $200.00 and
Under (1638)

[$200.00 and Over

Color

Search Color

O Black (338)
O Brown (271)
O Gray (233)
O pink (139)
O Blue (114)
OTan (74)

O Multi (72

slippers

Kids Departments Brands Sale

SortBy Relevance .o

Do these items match what Py

©84 © 594 © 42 Q45

Old Friend Old Friend Old Friend Old Friend

Loafer Moccasin Scuff Romeo Scuff
$69.95 $69.95 $89.95
Customers Who Searched This Also Bought

e

07331 © 1043 1404 © 5837
UGG Deer Stags BOBS from SKECHERS UGG
Ansley Nordic Slipper Keepsakes - Ice Angel Ansley
$99.95 $27.99 MSRP: $55.00 $28.00 MSRP: $40.00 $99.95

© 85 ©140

Old Friend Old Friend
Bootee Bootee Ladies
$89.95 $99.95

R o

@ 30 25
Old Friend Old Friend
Beau Ragnar

$39.99 MSRP: $69.00 $59.95

¥ MY CART

Sign In / Register

-~

Q 66
Old Friend

Ladies Scuff
$49.95 MSRP: $69.95

Scrolling

APRIL 2022




Pagination
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$60.00 $28.09 MSRP: $55.00

O 192 © 67

Minnetonka Deer Stags

Pile Lined Romeo Slipper  Nordic Slipper
$49.95 $28.09 MSRP: $55.00

S
O 47 2 46
FitFlop Deer Stags
Furry Slipper Spun Slipper
$59.90 MSRP: $80.00 $34.99 MSRP: $60.00

KAREN DONOGHUE, HUMANLOGIC.COM

$76.95

149

Minnetonka
Cally Slipper
$44.95

© 118

Deer Stags
Nordic Slipper
$27.99 MSRP: $55.00

$46.95

0163

Deer Stags
Nordic Slipper
$27.99 MSRP: $55.00

O 65

FitFlop

Furry Slipper
$59.89 MSRP: $80.00

$78.95

0139

Spenco
Supreme Slipper
$76.95

2 112

Minnetonka
Pile Lined Romeo Slipper

1234..17 NextPage

Finite
scrolling

APRIL 2022



Infinite scrolling
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localhaze
375 Tweets

e @

Tweets Tweets & replies Media Likes

©

localhaze @localhaze - 2/2/20

2018
carbon dioxide emissi
tonnes per capita

Q n O & il

localhaze @localhaze -1/29/20
Research study has found that childhood exposure to traffic-related air

®©O W 3 © O O

pollution is linked with structural changes in the brain

Traffic air pollution may be linked to structural brain
changes
apple.news

3

© o’ v

1 You Retweeted

p R Subramanian @subu_caps -1/18/20
8 Folks working with low-cost sensors for air quality research/monitoring in

. Africa: we (@kofiamegah @JimmyGasore @PauliJllo @vfmcneill
@albertpresto @etjernst @d_westy, Tim Brown, and moi) are organizing a
workshop at the new @cmu_africa campus on March 9-10, 2020. 1/3

Qa Q2 ¥s: o
Show this thread

e Who to follow

Infinite
scrolling
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Clustering
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J‘CREW New Women Men Kids Swim Cashmere Sale  Factory Q Sign In ﬁ

Hide Filters a Sort By V2

Category

Slim (84)
Classic (80)
Tall (49)
Untucked (48)

Silhouette

Fabric

Length

Slim short-sleeve slub cotton shirt in Slim short-sleeve stretch Secret Wash
wave print shirt in springtime floral organic cotton

Slim short-sleeve Baird McNutt Irish
linen shirt
CAD 125.00 CAD 94.00 CAD 94.00

also in: Classic, Slim Untucked, Tall also in: Classic, Tall

Occasion

Fit also in: Classic, Tall

Size

Color

Pattern

Trending

Brand

QUICK SHOP

in Liberty® floral Slim short-sleeve stretch Secret Wash Slim short-sleeve slub
shirt in pacific floral print organic flower print
cotton CAD 94,

Re-Imagined

Slim short-sleeve sh on shirt in
Sustainable (90) print
~

Organic (95) CAD 144.00

APRIL 2022
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J’CREW New Women Men Kids Swim Cashmere Sale Factory Q Search J.Cre SignIn

SEE ALL OFFERS (2) < New, new, new... New arrivals are here! >

Summary as
a cluster of
entities
AR (e.g. dresses)

SHOP ALL WOMEN'S CLOTHING

Hide Filters A Sort By v

Category

Blazers (15)

Brands We Love (11)
Coats & Jackets (17)
Denim (69)

Dresses & Jumpsuits (68)
Home (1)

Maternity (48)

+ Show 11 More

QUICK SHOP

Size -
Long-sleeve drapey scalloped top in 3% BEST SELLER
polka dot €AD-236:56 CAD 202.50 (15% Off) Ruffle-neck shift dress in 365 crepe
Color CAD 116.00 ——
available in 5 colors
Pattern —
00000
\ 4
Trending
Brand

Re-Imagined

Sustainable (132)
Fair Trade (20)
Organic (11)
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Keyword search
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@IRS Help News English v | ﬁ‘ Charities 22 enpPiiie | ; TS,

Pay Refunds Credits & Deductions Forms & Instructions

L3 Do Your Taxes for Free Q Get Your Refund Status

@ Get Your Tax Record D View Your Account

(@] Makea Payment @ Renew Your PTIN

® Get Answers to Your Tax Questions Apply for an Employer ID Number (EIN)

Forms and Instructions

1040 and Schedules 1-3 Other 1040 Schedules
Individual Tax Return Information About the Other Schedules Filed With Form 1040
Form W-4

Employee's Withholding Certificate Swarsh Formy & instxisctinng
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What happens when search fails to return a
manageable number of results?
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Help the user to search more precisely
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Faceted search
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Shop by .
Related: unicycle electric unicycle 24 unicycle 20 schwinn unicycle  unicycle used  unicycle nimbus  vintage unicycle  sun unicycle  uicycle 26 mountain unicycle  tork
Categories
. All Listings | Accepts Offers | Auction | Buy ItNow | | Condition v | Delivery Options v Best Match v
<Sporting Goods 67,195 results for unicycle Q) Save this search
Cycling
Bicycle Components & Parts Price Category
Other Cycling Under $40.00 $40.00 to $85.00 Over $85.00 Bikes Vintage Cycling Equipment Outdoor Sports Bicycle Forks
Bicycle Tires, Tubes & Wheels
Bicycles SPONSORED
More ¥ 20" Wheel Unicycle Cycling Exercise 1.75" Tire Adjustable Height Chrome Blue
I h e s e a re t h e Clothing, Shoes & Accessories Brand New
$63.96 List price: $75.25 From Canada
Buy It Now
category tags
'Show More v 47 Sold
15% off
(13 1) Q Watch
- Or ‘Ttacets - prand
[] Shimano (1.355)
[] TOSEEK (7.133) S—
o e s ea rc [ unbranded 313 20" Unicycle Wheel Free Stand Chrome Uni-bicycle Cycling Exercise Blue
[ campagnolo (201) Brand New
[ sapim (3.575
res u s 0 origins $63.96 List price: $75.25 From Canada
riging (1,383) B ENow
[] RockBros (515) Free Shipping
[[] Easton (152) 110 Sold
oeal 15% off
ee al
Q watch
Guaranteed Delivery ~
(@ No Preference
15 SPONSORED
O 1 day shipping ACTION BI0049 24" CHROME UNICYCLE FORK
() 2 day shipping Brand New
3 day shippin
S .pp. ° $32.11 List price: $32.05 From United States
(O 4 day shipping \ Buy It Now Customs services and international tracking provided
Seeall +$13.20 shipping
3% off
Q watch
Condition ~
[ New (66.478)
[ Used @63) :
[[] Not Specified (s4) SPONSORED
Seeall ACTION BI0048 20" PRO BLACK UNICYCLE FORK
Brand New
Price $35 14 - T
.14 List $36.41 rom United States
[ Under $40.00 SEpies
Buy It Now Customs services and international tracking provided
[] $40.00 to $85.00 +$12.98 shipping
Over $85.00 3ot
5 Q watch
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FILTERS «

Search saveas 2 Share T Export~ ¥ Tools ~
New filter
Find filters @ple Scrum... v Epic, Story v In Progress, To... v Assignee: All v More v Q Advanced > R

L

Creator: Current User v
My Open Issues

Reported by Me 1-40f 4 5 Columns ~
Recently Viewed

T Key Summary Assignee Reporter P Status Created Updated
All Issues 5

fd SSP-38 Estimates epic Unassigned Andrew Lui ¥ TODO (03/Sep/14 23/0Oct/14 v
FAVORITE FILTERS fd SSP-37 Filters epic Unassigned Andrew Lui v TODO (03/Sep/14 03/Sep/14
6.2-OD5 Docs fd SSP-36 Ranking epic Unassigned Andrew Lui v TODO 03/Sep/14 03/Sep/14
Enterprise issues ass. .. Ll SSP-35 Ateststory Andrew Lui Andrew Lui v TODO 05/Jun/14 03/Sep/14

JIRA documentation t... 1-4 of 4 5

m7 Ecosystem

Open JRADEV issue...

KAREN DONOGHUE, HUMANLOGIC.COM APRIL 2022



- ‘,:('"RA Dashboards - Projects -~ Issues - Agile -~ More ~ Cre:

OR
Assignee Reporter
Syntax Help Jay Sonman Paige N.
Spector
@) PWC-98 As auser|would like to capturea Unassigned System
enraanchnt on that Adminictratar
KAREN DONOGHUE, HUMANLOGIC.COM APRIL 2022




If the user can’t search precisely enough,
then try to organize the results
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Progressive disclosure
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Google

Progressive
disclosure of
search results

unicycles

www.jugglegear.com > unicycle v
Unicycles complete - Jugglegear.com

Quality unicycles for sale in Canada. We e of quality trials, freestyle, giraffe,

mountain and r

Images for unicycles

‘ electric % trials @ street 0 circus . cool %— racing >

D O 5666 gy

-> More images for unicycles Report images

over more places

Electronics stores
Tech Source, Bay Bloor Ra...

Home improvement ... Hardware stores

The Home Depot, College ...

The Home Depot, The Hom...

Searches related to unicycles

electric unicycle unicycle history
muni unicycle unicycle victoria
unicycle toronto unicycle vancouver

beginner unicycle braun unicycle

Go gle >

123456738910 Next

APRIL 2022
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Sorting by relevance
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16:43 7 ol LTE @)

cafe X

= Sort by ~ Open now Top rated Visit

Bluestone Lane Dows @effag,Shop
Coffee shop - 50
Open - Closes 18:00

A You visited less than an hour ago

Dynamic relevance
calculation used to order
based on user behavior

Sam James Coffee Bar - Toronto Street 0
46 (46) - © 93% match
Cafe-€-110m

Closed - Opens 07:30 Tue

Small coffee chain with edgy, minimalist decor,
serving drip & espresso drinks, plus baked goods.

APRIL 2022




f— EN Hello, Karen Returns
=|amazon 5o Memmtuss - Lo Tyvime- W

@ Deliver to Karen

Sell Karen's Amazon.com PrimeVideo Help Browsing History v Find a Gift Best Sellers Today's Deals Buy Again  Gift Cards

Introducing echo loop

Smart ring *, - withgisiiss
- Browse history

influences sort

Hi, Karen

Customer since 2009

Recently viewed

ji[“i“ig!l;i‘”“i!“”;

Pt

Recommendations for you

i i v

Your Orders Home & Kitchen

Sweaters
)

i
NG
Bag; N

L]

Dove

-

Health & Household

Try Prime Wardrobe
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i0OS application
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We now have a toolkit of
interactions for dealing with
objects at scale
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“At scale”: many, thousands,
hundreds of thousands, millions,
tens of millions...
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Infinite scrolling list
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To help manage infinite scrolling lists,
we added filtering
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Cancel

North West London

102 miles away

London Road

378 miles away

Londonderry

407 miles away

Mayfair Way |

2,597 miles away

West End

3,638 miles away

Grosvenor Street

3,649 miles away

Bourdon Place

3,555 miles away

Sensors
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After filtering, we added relevancy
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1:549

{ Sensors Summary Sensors

Favorite Sensors
Toronto Downtown

1 | Toronto Downtown
f 43° 39" 43" N 79°23' 7" W
0.8 miles away [ 0.8 miles away
US EPA AQl: | All Sensors
17 (Good) Toronto Downtown

PM 2.5 Concentration:
4.00 ug/m (1 hr average) 0.8 miles away
Last Updated: Earl Grey Road, Toronto

Feb 18, 2020 at 9:00:00 PM EST

3.1 miles away

Data Source:
Oakwood Village Toronto
—~

AirNow %
> 4 R 3.7 miles away
740 York Mills

7.3 miles away

Site #18232

| 9.5 miles away

Site #5964 ‘

| Sensors | Sensors
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We added a map view to help users
understand the geography of sensors
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Presentation UX
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Barrie
Peterborough

Belleville|
.Newmarket Prince

Edward

County

17 \Toronto

Mississauga®,
.Kitchener

9 q
i~ Hamilton

4 5 Rochester
sBrg 12 .Niagara Falls 2

8
Buffalo

Long Point

William{ “ort,

Legal
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Sensors

Sensors

Toronto Downtown

AQI 17 0.3 miles away
Toronto_Downtown

AQI5 0.9 miles away
Harbour Terrace-1

AQl 3 0.9 miles away
Trinity-Bellwoods

AQl 6 0.9 miles away
College Street

AQI 8 1.4 miles away
Moore Park

AQl 6 2.8 miles away
Oakwood Village Toronto

AQI 0 3.7 miles away

Toronto_Downtown

43° 39' 37" N 79° 23' 62" W
0.9 miles away

US EPA AQI
6 (Good)

PM, Concentration
0.00 pg/m (real-time) 0.50 ug/m (real-time)

PM, ; Concentration
0.80 pg/m (real-time) 1.40 ug/m (real-time)

PM,, Concentration
2.00 ug/m (real-time) 2.00 pg/m (real-time)

Last Updated
Mar 22, 2022 at 6:27:04 PM EDT

Data Source

Sensors

APRIL 2022
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https://docs.google.com/file/d/1CGeadwI9LLcJstiCW-MlsqTLaibcQJE7/preview

Scale in time
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Users want to be notified about changes
to air quality at a specific location
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PurpleAir sensors report an AQl
index value (US EPA) every two
minutes.

Other sensors report AQlI
different periodic intervals.

KAREN DONOGHUE, HUMANLOGIC.COM

Santa Fe

35° 41 58" N 106° 0’ 48" W
1,611 miles away

US EPA AQI
2 (Good)

PM, Concentration
0.20 pg/m (real-time) 0.00 pg/m (real-time)

PM, ¢ Concentration
0.50 pg/m (real-time) 0.30 pg/m (real-time)

PM,, Concentration

0.70 pg/m (real-time) 1.40 pg/m’ (real-time)

Last Updated
Apr 5, 2022 at 12:02:30 AM EDT

Data Source

PurpleAir

Local Haze Description
sensor reading
Good
Moderate
Unhealthy for

sensitive groups

e Unhealthy
Hazardous
Local Haze Description
confidence
High confidence
OK confidence

&

Low confidence

APRIL 2022




9:54 97
< Sensors
Nob Hill

37°47' 34" N 122° 24' 58" W
2,263 miles away

US EPA AQI
9 (Good)

PM, Concentration
1.10 ug/m’ (real-time) 0.30 pg/m (real-time)

PM, 5 Concentration
2.20 pg/m’ (real-time)  1.10 pg/m' (real-time)

PM,, Concentration
2.20 pg/m'’ (real-time) 1.20 pg/m’ (real-time)

Last Updated
Nov 8, 2021 at 9:52:46 PM EST

Data Source

PurpleAir

Sensors

KAREN DONOGHUE, HUMANLOGIC.COM

November 8

$

Nob Hill
AQI 23 - Air quality has improved e

2m ago
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Redwood Grove 0328

Air quality has deteriorated

Challenge with notification cadence —_

Redwood Grove
Air quality has deteriorated

Redwood Grove A

Air quality has improved

e App reads PurpleAir sensor data which
updates every two minutes

02:58

Redwood Grove
| =7 Air quality has deteriorated

e AQI reading near the boundary of the
iIndex range causes oscillation back and
forth across the boundary

od Grove
y has improved

Redwood Grove
Air quality has improved

Redwood Grove 02

Air quality has deteriorated

e This oscillation caused too many/too
frequent notifications for sensor readings
on boundary between two index values

2:45
Redwood Grove v

Air quality has improved

Redwood Grove LEs

Air quality has deteriorated
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User feedback on the feature

e \Worked with ten users on a beta release

e They complained that notifications were occurring
too frequently

e Developed algorithms to smooth out notification
cadence by filtering appropriately

e An ongoing process of continual refinement
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Design challenges

e \What is the correct way to
notify for a specific sensor?

e How to filter too frequent
notifications?

e Should notifications remain
persistent or should they be
ephemeral? (i.e. fade away)
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Understand the user’s needs
and journey
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Example journey map for Local Haze app for iPhone with monetization
Channel: mobile device End-to-End Subscription UX (Persona: Air Quality Enthusiast)

INITIAL USE ENGAGE SUBSCRIBE ) EVANGELIZE

Social —» App Store p» Browse —» Purchase » Share

Click on Install Browse AQ Maintain Global AQ
referral link application sensors list subscription sSensor maps
O]
Search Iv L . | ﬁ ©
Click on result Launch Drilldown
First launch of View sensor
application data details
Onboard Favorite
Welcome Tag favorite
Experience sensors
Example metrics
# of Referrals # of Installations # of Favorite #of purchases  # of maps
% of Onboarding sensors tagged (Sub§cr|pt|on shared
metrics, AAR
completed
etc)

HUMANLOGIC

humanlogic.com
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Updated onboarding flow for Local Haze app

Welcome to Local Haze

Local Haze crowdsources outdoor air

quality data and delivers it to your iPhone.

/’\

Crowdsourced AQI| data

Local Haze crowdsources and monitors
publicly available outdoor air quality sensor
data from many different sources

We validate that the Air Quality Index (AQI)
sensor data you are seeing is accurate, so
that you can be confident of your local air

quality

© Local Haze

Particulate matter (PM)

The US EPA has guidelines for safe air
quality, as impacted by pollutants and
particulate matter (PM)

PM smaller than 10 micrometers (um) can
get into the bloodstream

Local Haze displays the concentration of
PM 2.5 pm and smaller, which pose the
greatest health risks.

New panel explaining
confidence rating

© Local Haze

Northeastern Pines

0 4 miles away

Start monitoring AQI

Local Haze displays the AQI reading and a
confidence rating for each sensor reading.

Shown above is an example sensor reading
of a good AQI (in green) and a poor
confidence rating (in red), Confidence
ratings depend on many factors including
sensor maintenance and recency of the
data,

We hope you enjoy using Local Haze!
ssse

HUMANLOGIC

humanlogic.com
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Ease of use as a core attribute
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Branding applied to user experience elements in the Local Haze app

PRODUCT UI ELEMENTS: AIR QUALITY INDEX (AQI) RATINGS

S

Good Moderate Unhealthy for Unhealthy Hazardous Error state
sensitive groups
CONFIDENCE RATINGS ON AQI READINGS CONFIDENCE BADGE ON AQI RATING
High OK Low Moderate AQI
Confidence Confidence Confidence with High Confidence

KAREN DONOGHUE, HUMANLOGIC.COM

Sensors

Northeastern SoMa
AQI 15 2.8 miles away
Ocean Beach

0 6.6 miles away

Outer Sunset and Great Highway

AQI 165 6.6 miles away

Y Northern Beach

® AQI 219 6.6 miles away

APRIL 2022




Match the interaction model to the
user’s needs
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Q. Albuquerque Cancel

Desert Mountain Estates - Old Town
Carnuel NM

AQI 5 1,555 miles away 35° 57 85" N 1067 40" 24" W

1,564 miles away

| Backyard | US EPA AQI
4 Wheeler Peak |
13 (Good)
AQl 5 1,561 miles away
17 Jita Fe | | PM, Concentration

zilbuquerque Amarill- | Spruce Park | 0.90 ug/m’ (real-time) 1.70 pg/m (real-time)
10

AQI 6 1,562 miles away | PM, ; Concentration

1.90 pg/m’ (real-time) 3.20 ug/m (real-time)

NEW MEXICO Clovis,

Old Town
PM,, Concentration
AQl'5 1,564 miles away 2.60 ug/m’ (real-time) 4.80 pg/m (real-time)

Las Crucg™ VDBNA Last Updated

Midland., Apr 5, 2022 at 12:31:22 AM EDT

1,565 miles away
Data Source

CRNA

AQI 0 1,566 miles away

Violet_SW

CHIHUAHUA

°Chihuahua )
\Delicias AQl 2 1,567 miles away

iudad Obregén
®Maps casgailLA

s

Sensors
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Solve for applicable scale
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Solve for scale: entities, geography, data quality, time

JMammu
o Sialkot

JPathankot
o
Gujranwala
HIMACHAL

PRADESH

ahore:
12

Jalandhar
asur® Shimla

' 0. o l\fASA_AQCS 70 5

Patixgy .Dehradun
uT

Bathinda

.Saharanpur

Panipat,
HARYANA
sMeerut

.
New Dell 41

o Aligarh

+Mathura

Agra.

L Jaipur

Gwalior

Legal

Sensors

Toronto Downtown

AQI17 0.3 miles away
Toronto_Downtown

AQl 5 0.9 miles away
Harbour Terrace-1

AQl 3 0.9 miles away
Trinity-Bellwoods

AQl 6 0.9 miles away
College Street

AQI 8 1.4 miles away
Moore Park

AQl 6 2.8 miles away
Oakwood Village Toronto

AQl 0 3.7 miles away

03:20

Redwood Grove
Air quality has deteriorated

Air quality has deteriorated

Redwood Grove
Air quality has improved

©
| @ Redwood Grove
©

@ Redwood Grove
=/ Air quality has deteriorated

@ Redwood Grove
Air quality has improved

Redwood Grove
Air quality has deteriorated

Air quality has improved

02:43
Redwood Grove

Air quality has deteriorated

©
@ Redwood Grove
©




Understand what attributes of the data
impact perception of “trustworthiness”
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12:03 4

< Sensors
Santa Fe
]
35° 41' 58" N 106° 0' 48" W
1,511 miles away
US EPA AQI
2 (Good)

[ [
e PM, Concentration
r C I S I O n 0.20 pg/m (real-time) 0.00 pg/m (real-time)
PM, 5 Concentration
0.50 pg/m (real-time) 0.30 pg/m (real-time) y

PM,, Concentration
0.70 pg/m’ (real-time) 1.40 pg/m' (real-time)

Last Updated
e ‘ e l l ' y Apr 5, 2022 at 12:02:30 AM EDT
Data Source
Q,Hf‘b‘”%

D)

PurpleAir

\
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®Maps

——
 —
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https://docs.google.com/file/d/1XUCYzq_peboOHIUcqJWytfxVc-TxV8Ci/preview

Ratings and Reviews as of April 2022

What Local Haze users are saying:

4 @ 6 “I downloaded Local Haze last

26 Ratings— week while in Lake Tahoe where
the fires are happening. The app

e Over 30,000 sensors really helped me to understand
across six continents the quality of the air while | was
there.” Nick M.

e Increases in downloads © Local Haze

due to events like wildfires & 7o Store

APRIL 2022
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Tor

INTERACTIONS
@SCALE FOR |
MONITORING AIR Bl -

Toronto Downtown

Gujranwala

AQI17
£, ahore

Toronto_Downtown B Jalandhar ®

NASA_AQCS_170

Harbour Terrace 4 patigy

Thank you! '

oMeerut

College Street New Dell 41

oAligarh

Moore Park \Mathura

Any gquestions? s

Oakwood Village Toronto




