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This designed inaccessibility
contributes to and further
reinforces systemic
Inequalities in economic
opportunity and access to basic
health and educational services
for people with disabilities
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https://unhabitat.org/sites/default/files/2020/12/nua_handbook_14dec2020_2.pdf
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CALIFORNIA

L.A. agrees to spend $1.3 billion to fix sidewalks in ADA case

A buckled sidewalk at 4th and Main streets in downtown L.A. (Gary Friedman / Los Angeles Times)

BY EMILY ALPERT REYES | STAFF WRITER
APRIL 1, 2015 3:34 PM PT

Los Angeles is pledging to spend more than $1.3 billion over the next three decades to
fix its massive backlog of broken sidewalks and make other improvements to help

those with disabilities navigate the city as part of a tentative deal being described as a
landmark legal settlement.
The proposed agreement would resolve a lawsuit filed by attorneys for the disabled,

who argued that crumbling, impassable sidewalks and other barriers prevented

people in wheelchairs or others with mobility impairments from accessing public

pathways in violation of the Americans With Disabilities Act.
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THE PROBLEM IS
NOT JUST A LACK
OF ACCESSIBLE
SIDEWALKS

 ALACK OF DATA




The National Council on Disability notes that
there is no comprehensive information on
"the degree to which sidewalks are
accessible” in cities.

National Council on Disability, 2007
The impact of the Americans with Disabilities Act: Assessing
the progress toward achieving the goals of the ADA




BACKGROUND

STUDY OF OPEN DATA ON SIDEWALKS
178 US CITIES

54% OPEN STREET DATA

20% SIDEWALKS

10% CURB RAMPS e
<% BASIC ACCESSIBILITY INFO e



BACKGROUND

STUDY OF ADA TRANSITION PLANS

Contents lists available at ScienceDirect =
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Are communities in the United States planning for pedestrians with )
disabilities? Findings from a systematic evaluation of local government =

barrier removal plans

Yochai Eisenberg’, Amy Heider, Rob Gould, Robin Jones
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1. Introduction

Lakes ADA Center, Inssituse on Disabiity and Human Developmens, University of llinois at Chicago, 1640 W. Roosevelt Rd. M/C 626, Chicago, Il. 60608, USA

ABSTRACT

Cities with many pedestrian barriers can inhibit community mobility, access to services, and social participation
for peaple with disabilities. Although National Disability Rights policies have been enacted in several nations, it
is unclear what progress local governments have made in developing plans and implementing accessibility

to the pedestrian .. The purpose of this study was to evaluate the existence and
quality of city plans used to remove barriers for pedestrians with disabilities. We conducted a systematic eva
luation of American's with Disabilities Act (ADA) transition plans, for a stratified random sample of local cities
and counties. An expert panel developed a quality appraisal tool that we used to evaluate plans. Among the 401
government entities reviewed, only 13% (54) had ADA transition plans readily available. Just seven of the 54
plans we acquired met all the minimum criteria required. Based on those reporting barriers, an average of 65%
of curb ramps and 48% of sidewalks were not accessible. Many communities across the US have not developed
ADA transition plans for pedestrian Infrastructure or have developed low-quality plans. This case study provides
Insight on local level implementation of barrier removal plans whose lessons may apply inside and outside of the
Us.

(Hammel et al., 2015). Accessible communities benefit people with
disabilities as well as older adults, both of whom represent growing

In communities around the world, people with disabilities experi-
ence multiple, interrelated barriers in the built environment that can
lead to social exclusion and isolation. Barriers are encountered on
ys and routes that are used for walking/rolling in cities globally
% Uslu, 2009; Gell, Rosenberg, Carlson, Ke & Belza, 2015;
Iwandte hur, 2013), as part of transportation
2013), at community re

me iworth, & Jurkowski, 2004;
Vasudevan, 2016), and public buildings generally (Banda-Chalwe, Nit
& De Jor Evcll, 2009; Gleeson, 1997). Based on the social
model of disability and the Classification of Fi

Disability and Health (ICF), environmental barriers impacting the pe
destrian environment are seen as a cause of disablement. State and local
policy interventions that require improving access to walking/rolling
on city pathways and other aspects of the built environment can facil
itate numerous aspects of independent living, social participation, and
employment for all people, and especially people with disabilities

dicine, 2007; United

populations around the world (Institute of M
Nations, 2001).

Several countries around the world have adopted national policies
to address built environment barriers. Some countries address en

barriers through legislation, such as the

Americans with Disabilities Act (ADA) in the US and the Disability
Discrimination Act in the UK. It is also common for National, State, or
local governments to adopt a set of building standards that require new
construction and renovations to follow guidelines for accessible design
of the physical environment (Imrie, 2000). Although the enactment of
federal policies and the adoption of standards are notable benchmarks
and significant ac in improving y y
sparse research to date has been conducted regarding the im-
plementation of such policy related to the built environment at the
State or local level,

It is unclear whether cities and other local governments h
veloped plans for removing environmental barriers to accessibili

ve de-

* Corresponding author at: Institute on Disability and Human Development, Department of Disability and Human Development, 1640 W. Roasevelt Rd. M/C 626,

Chicago, IL 60608,

E-mail addresses: yeisen2(@uic.edu (Y. Eisenberg), aheide3@uic.edu (A. Heider),

ttps://do. ties.2020.10
Available online 15 April 2020
0264-2751/ © 2020 Elsevier Lid. Al rights reserved.

o ui (R. Gould), gu! edu (R. Jones).
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401 LOCAL GOVERNMENTS

3%

w/ADA transition plans

1%

Met minimum requirements

Source: Eisenberg, Y., Heider, A., Gould, R., & Jones, R. (2020). Are communities in the United States planning for pedestrians with disabilities? Findings from a systematic evaluation of local government barrier removal plans. Cities, 102, 102720.



We are pursuing a two-fold solution
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Tohme: Detecting Curb Ramps in Google Street View Using
Crowdsourcing, Computer Vision, and Machine Learning

Kotaro Haral’z, Jin Sun, Robert Moorel’z, David Jacobs, Jon E. Froehlich'?
'Makeability Lab | *Human Computer Interaction Lab (HCIL)
Computer Science Department, University of Maryland, College Park
{kotaro, jinsun, dwj, jonf}@cs.umd.edu; rmoorel5@umd.edu

Figure 1: In this paper, we present Tohme, a scalable system for semi-automatically finding curb ramps in Google Streetview (GSV) panoramic
imagery using computer vision, machine learning, and crowdsourcing. The images above show an actual result from our evaluation.

ABSTRACT

Building on recent prior work that combines Google Street
View (GSV) and crowdsourcing to remotely collect
information on physical world accessibility, we present the
first “smart” system, Tohme, that combines machine
learning, computer vision (CV), and custom crowd
interfaces to find curb ramps remotely in GSV scenes.
Tohme consists of two workflows, a human labeling
pipeline and a CV pipeline with human verification, which
are scheduled dynamically based on predicted performance.
Using 1,086 GSV scenes (street intersections) from four
North American cities and data from 403 crowd workers,
we show that Tohme performs similarly in detecting curb
ramps compared to a manual labeling approach alone (F-
measure: 84% vs. 86% baseline) but at a 13% reduction in
time cost. Our work contributes the first CV-based curb
ramp detection system, a custom machine-learning based
workflow controller, a validation of GSV as a viable curb
ramp data source, and a detailed examination of why curb
ramp detection is a hard problem along with steps forward.
Permission to make digital or hard copies of all or part of this work for personal or
classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full
citation on the first page. Copyrights for components of this work owned by others
than ACM must be honored. Abstracting with credit is permitted. To copy otherwise,
or republish, to post on servers or to redistribute to lists, requires prior specific
permission and/or a fee. Request permissions from Permissions@acm.org.

UIST '14, October 05 - 08 2014, Honolulu, HI, USA

Copyright 2014 ACM 978-1-4503-3069-5/14/10815.00.
http://dx.doi.org/10.1145/2642918.2647403

Author Keywords

Crowdsourcing accessibility, computer vision, Google
Street View, Amazon Mechanical Turk

INTRODUCTION

Recent work has examined how to leverage massive online
map datasets such as Google Street View (GSV) along with
crowdsourcing to collect information about the accessibility
of the built environment [22-26]. Early results have been
promising; for ple, using a lly curated set of
static GSV images, Hara et al. [24] found that minimally
trained crowd workers in Amazon Mechanical Turk
(turkers) could find four types of street-level accessibility
problems with 81% accuracy. However, the sole reliance on
human labor limits scalability.

In this paper, we present Tohme', a scalable system for
remotely collecting geo-located curb ramp data using a
combination of crowd ing, Comp Vision (CV),
machine learning, and online map data. Tohme lowers the
overall human time cost of finding accessibility problems in
GSV while maintaining result quality (Figure 1). As the
first work in this area, we limit ourselves to sidewalk curb
ramps (sometimes called “curb cuts”), which we selected
because of their visual salience, geospatial properties (e.g.,
often located on corners), and significance to accessibility.

! Tohme is a Japanese word that roughly translates to “remote eye.”

Deep Learning for Automatically Detecting Sidewalk
Accessibility Problems Using Streetscape Imagery

Galen Weld', Esther Jang', Anthony Li?, Aileen Zeng', Kurtis Heimerl', and Jon E. Froehlich'
'Paul G. Allen School of Computer Science and Engineering, University of Washington, Seattle, USA
Department of Computer Science, University of Maryland, College Park, USA

{gweld, infrared, aileenz, kheimerl, jonf}@cs.washingion.edu, antli@umd.edu

ABSTRACT

Recent work has applied machine learning methods to auto-
matically find and/or assess pedestrian infrastructure in online
map imagery (e.g., satellite photos, streetscape panoramas).
While promising, these methods have been limited by two in-
terrelated issues: small training sets and the choice of machine
learning model. In this paper, aided by the recently released
Project Sidewalk dataset of 300,000+ image-based sidewalk
accessibility labels, we present the first examination of deep
learning to automatically assess sidewalks in Google Street
View (GSV) panoramas. Specifically, we investigate two ap-
plication areas: automatically validating crowdsourced labels
and automatically labeling sidewalk accessibility issues. For
both tasks, we introduce and use a residual neural network
(ResNet) modified to support both image and non-image (con-
textual) features (e.g., geography). We present an analysis of
performance, the effect of our non-image features and training
set size, and cross-city generalizability. Our results signif-
icantly improve on prior automated methods and, in some
cases, meet or exceed human labeling performance.

Author Keywords
Neural networks, accessibility, sidewalks, computer vision

ACM Classification Keywords
1.2.10. Artificial Intelligence: Vision and Scene Understand-
ing; 1.2.6. Artificial Intelligence: Learning

INTRODUCTION

Sidewalks should benefit all of us. They provide a safe,
environmentally-friendly conduit for moving about a city. For
people with disabilities, sidewalks can have a significant im-
pact on independence [47], quality of life [38], and overall
physical activity [17]. While mapping tools like Google and
Apple Maps have begun offering pedestrian-focused features,
they do not incorporate sidewalk routes or information on side-
walk accessibility [23], which limits their utility and dispro-
portionately affects people with disabilities. A key challenge
is data: Where does it come from? How is it collected?

Traditionally, sidewalk audits—which gather data on the pres-
ence and quality of sidewalks—are performed via in-person

Permission to make digital or hard copies of all or part of this work for personal or
classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full citation
on the first page. Copyrights for components of this work owned by others than ACM
must be honored. Abstracting with credit is permitted. To copy otherwise, or republish,
to post on servers or to redistribute to lists, requires prior specific permission and/or a
fee. Request permissions from permissions@ acm.org.

ASSETS' 19, October 28-30, 2019, Pittsburgh, PA, USA

©2019 ACM. ISBN 978-1-4503-6676-2/19/10...$15.00

DOI: 10.1145/3308561.3353798

inspections by city transit departments or community volun-
teers. However, these audits are expensive, labor intensive,
and infrequent. | Moreover, the resulting data is in disparate
formats, is not typically open (i.e., published online), and is
not intended for end-user tools [23, 50]. To expand who can
collect sidewalk data and to improve data granularity and fresh-
ness, researchers have introduced smartphone-based tools [15,
46, 52] as well as instrumented wheelchairs [35, 39, 51, 57],
both of which capture sidewalk information in siru as it’s ex-
perienced. However, these tools have been limited by low
adoption, small geographic coverage, and high user burden
(e.g., requiring users to take out their phones, load an app, take
a picture, annotate it, and upload it) [20, 23].

To partially address these scalability issues, researchers have
begun developing automated methods for sidewalk assessment
using machine learning and online imagery (e.g., satellite
photos [10, 8], panoramic streetscape imagery (31, 32, 59]).
‘While still early, these complementary approaches promise to
dramatically decrease manual labor and cost. However, they
have been limited by two interrelated issues: small training
sets and the choice in machine learning model—both of which
negatively impact performance. In this paper, we attempt to
address both of these issues.

We present the first examination of deep learning methods to
automatically assess sidewalk accessibility in terms of curb
ramps, missing curb ramps, surface problems, and sidewalk
obstructions from widely available streetscape imagery. Our
work is enabled by the recently released Project Sidewalk open
dataset, which contains a corpus of 300,000+ image-based
sidewalk accessibility labels collected via remote crowdsourc-
ing in Google Street View (GSV) [55] (Figure 1). Specifically,
we investigate two application tasks using GSV panoramas:
automatically validating crowdsourced labels and automati-
cally labeling sidewalk accessibility issues.

Our research questions include:

e R1: How well does our machine learning approach perform
across our two tasks (validation and labeling)?

e R2: What is the impact of additional, non-image related
training features on performance?

e R3: How does classification accuracy change as a function
of training data amount?

e R4: How well does our model generalize across cities?

To address these questions, we trained two sets of deep con-
volutional neural networks using ResNet-18 [33]—one set for

' As one example, the Seattle Department of Transportation completed their first ever
sidewalk assessment in 2016, which took 14 interns nearly a year to complete. [1]
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e & i
& 1.5 miles e« 1024 labels

Explore Curb Ramp Missing Curb Ramp Qbstacle in Path Surface Problem No Sidewalk Crosswalk Pedestrian Signal Other '

Explore the streets and find all the accessibility attributes

TN N | conesorions

== R i neighborhood

Passable Not Passable

0 curb ramp 0 surface problem

Description (optional)

45>
Add Tags: [poje| tree | vegetation | | trash/recycling can || parked car (u) ‘
0 missing curb ramp 0 no sidewalk
sign | | garage entrance  stairs | | street vendor (j) =
' + -
o
ight difference | narrow | litter/garbage
height difference | | narrov litter/garbage (x) i P

parked scooter/motorcycle

Temporary (e.g., construction
& P y(eg ) OK _ Follow the red line

Do you see any unlabeled problems? If not,
U turn

Feedback

Google Jan 2010 © 2022 Google | Terms of Use | Report a problem @\ J@ Ma;Data [ Terms of Use



Explore the streets and find all the accessibility attribute

2. T N

° 99

® © O

Passable 1 2

Not Passable

Description (optional)

Add Tags: pole | tree | | vegetation | | trash/recycling can | | parked car (u)

sign | | garage entrance | | stairs | | street vendor (j)

height difference | | narrow | | litter/garbage (x)

parked scooter/motorcycle

O Temporary (e.g., construction)

Google Jan 2010

. EXAMPLE OBSTACLE TAGS

_ X —
»

il ; !F‘

=¥ i - -

Height difference




PROJECT SIDEWALK

TWO DATA COLLECTION MISSIONS

Is this an Obstacle? B | P I W S

Current Mission
Validate 10 labels

Google Aug 2021

Agree >< Disagree

[Add comment here...

2 VALIDATING & CORRECTING LABELS




Is this an Obstacle? Sl 2| @7

Zoom In Zoo

Current Mission
Validate 10 labels

Correct Examples

Google Aug 2021

© 2022 Google | Terms of Use | Report a problem

/ Agree X Disagree 7 Not sure

[Add comment here... J




203 (O] Q &+ 1113 labels

Hide Label Zoom In Zoom Out

Current Mission
Validate 10 labels

50% complete

CORRECT Missing Curb Ramp
DT

Google Mayzpélg, bgr e o

P

? Not sure

Add comment here...




203 O} Q &+ 1113 labels

ﬂivde Label Zoom In

Current Mission
Validate 10 labels

50% complete

CORRECT Missing Curb Ramp

INCORRECT Missing Curb Ramp

e
;

-

© 2020 Google Terms of Use | Report a problem

isagree ? Not sure

Add comment here...




ﬂmf’fabe. Is this a Surface Problem?

A

NOT ON THE

PEDESTRIAN
PATHWAY

Feedback

Q Q

Zoom In Zoom Out

© 2019 Google | Terms of Use | Report a problem

) Not sure

&+ 9 labels

Current Mission
Validate 10 labels

90% complete

Surface Problem




Is this a Surface Problem? © Q Q | 4. 3337 labels

Hide Label Zoomin Zoom Out

Current Mission

Validate 10 labels

Correct Examples

Feedback

X Disagree 2 Not sure

[Add comment here... ]




Is this an Obstacle?

E Peri

Skip

&J

Feedback

X Disagree

204 (O] Q & » 934 labels

Hide Label Zoom In Zoom Qut

Current Mission
Validate 10 labels

POLEISNOTAN =
OBSTACLE HERE £

Add comment here...




(w o)

e &
(] o B
L

| Frontage | Pedestrian Planting/ :Cu:lb. Bike
. Zone | Zone Furnishing | Zone, Facility

y
|



https://montgomeryplanning.org/planning/communities/midcounty/rock-spring-and-white-flint-2-design-guidelines/

ONLY MARK BARRIERS IN
THE PEDESTRIAN PATH

Pedestrian
Zone



https://montgomeryplanning.org/planning/communities/midcounty/rock-spring-and-white-flint-2-design-guidelines/

We also try to make Project Sidewalk fun and educational



& Project Sidewalk - Leaderboard X & Project Sidewalk - jonfroehlich X +

& > C @ sidewalk-spgg.cs.washington.edu/contribution/jonfroehlich

égiJBTEWALK

- O X

LR

[ Start Exploring ][ Start Validating j[ How to Label j[ Data ][ Jjonfroehlich = j

| : iy
Tarate ) |

Your missions Distance

v
8 o5
140 2.03 mi

Achievements

Missions

Congratulations, you've earned all mission badges!

.

Labels

Great job! 432 more labels until your next achievement.

2@ 2

e 4 e —— - = < ROMA™ -

sl Cag'np'es_tre 7 © Mapbox © Operr@\reetMap Improve this lﬁap

Labels Validations Accuracy

568 1249 90.7%

Distance

Thanks for helping! 2.97 more miles until your next achievement.

Validations

Amazing work! 3751 more validations until your next achievement.

&l

500

-



- O X
& Project Sidewalk - Leaderboard X & Project Sidewalk - jonfroehlich X | +

& - C & sidewalk-spgg.cs.washington.edu/leaderboard Q % 'B » ‘ )
& giJSTE WALK [ Start Exploring ] [ Start Validating j [ How to Label j [ Data ~ j [ jonfroehlich « j
Overall Leaderboard

Leaders are calculated based on their labels, distance, and accuracy
# Username Labels Missions Distance Accuracy

1 mariana.velasco 2894 150 9.6 miles 85.3%

2 maria 1918 51 9.0 miles  89.1%
3 abarragan99 1895 81 2.7 miles 86.5%
4  marian.trevino 1543 66 9.4 miles  82.2%
5 dordaz 1483 46 3.5 miles 84.2%
6 Gerardo R 1274 86 54 miles  87.6%
7 mariagarza 1205 62 9.4 miles 87.2%
8 ana.alvarezc 1053 63 9.8 miles  84.8%
9 Gari01234 848 62 4.6 miles  89.1%
10  Luis Gonzalez 812 59 9.7 miles  94.1%

Want to make it into the Top 10? Start exploring!




PILOT DEPLOYMENT IN 2017

Find and label the following

Al 60 & ot &L 6-

St Pierre ar
Mic

Explora Curb Ramp Missing  Qbstackein Surface Other (c} Q ) ™~ Current Neig
Curb Ramp Path Froblem ZoomIn  ZoomOut Undo : Monur il € [
" 0.1 8.0
Audit the streets and find all the accessibility attributes
current SSiof

S curls ramps (J
% Washington DC

0 surface problem 0 other

Bermuda

Do you see any uniabeled problems? If not

f' Turn right

) 7€ Terms of Use  Report a problem

Map data £2017 Google  Terms of Use

Mexico

Cuba

Haiti Dominican
® F blic

Belize

4 Guatemala L
PROJECT Honduras

SIDEWALK

Grenada
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Problem Count

STREET ACCESSIBILI
SCORE VISUALIZATIO

apbox © Mapbox © OpenStreetMap Improve this
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AGGREGATE
PROBLEM

Anacostia

D E N S ITY Lower socio-economic area
92% Black, 5% Non-Hispanic White, 3% Other




Problem Count

Highly affluent, historic area
82% White, 8.7% Asian, 6.2% Black,

Anacostia

Lower socio-economic area
92% Black, 5% Non-Hispanic White, 3% Other




This is the potential of data-driven urban
accessibility analytics using Project Sidewalk data.



PROJECT SIDEWALK

ALL OUR CODE + DATA IS 100% OPEN SOURCE

Pull requests Issues Marketplace

Project Sidewalk

rROIEST Project Sidewalk is operated by the Makeability Lab at the University of Washington and University of Maryland, College Park
SIDEWALK
University of Washington ... http://projectsidewalk.io Jjonfroehlich@gmail.com
ElRepositories 14 People 15 Teams 1 Projects 0

Type: All =

SidewalkWebpage

Project Sidewalk web page M

JavsScript %27 ¥6  gsMIT  Updated 17 hours ago

Sidewalk_CV

@ Jupyter Notebook  Updated 8 days ago

sidewalk-data-analysis

Holds all offline data analysis scripts for Project Sidewalk required for our
forthcoming paper submission

@HTML W3  Updated 19 days ago

SidewalkWebpageDC

Project Sidewalk DC web page A

JavaScript &8 MIT  Updated on Aug 24

Instructions

https://qithub.com/ProjectSidewalk

Customize pinned repositories

Top languages
JavaScript @ HTML

@ Python @ Java

People

Invite someone

Shell

&,S.T‘D“EWALK :
. ot Access Features

ures include:

- o This API serves point-level location data on accessibility features. The major categories of the feau
Curb Ramp," "Missing Curb Ramp,” "Obstacles,” and "Surface Problem.” You would occasionally find an
accessibility feature like "No Sidewalk

2
Mount Olivet
Cemetery URL vl/acces
Method GET
»
H Parameters Required:
ey, You need to pass a pair of lating coordinates to define a bounding box, which is used to specify
e v = where you want to query the data from.
CIRINIDAD o, C o . .
& = :
.
Success 200
Response The API returns all the available accessibility features in the specified area as a ection
of Poin
Example vl/access/features?lat1=38.9¢" 76.98981at2-38.9 76.982
" ot el ... Access Score: Streets
BRENTWOOD GATEWAY

Accessibility Score is a numerical

ty Scores of the streets within a specified region

ere 0 means inaccessible and 1 means acces:

ECKING | g
o

value between O and 1,

w

1/access/score/streets
UXTON CiRcL: § URL el

Method GET
Parameters Required:

- P You need to pass a pair of lating coordina
where you want to query the data from

TOWN 5 s
s to define a bounding box, which is used to specify

Z RIVER

CAPITOL HILL o
L GR

http://projectsidewalk.io/api



https://github.com/ProjectSidewalk
http://projectsidewalk.io/api

TRANSPORTATION  HOUSING  PUBLICPOLICY DC  MARYLAND

VIRGINIA

SHARE

A city is only as accessible as its sidewalks. This map

shows DC's are often blocked.

WALKING By Barbara Moreno (Guest Contributor) September 10,2019 8832

Area Near Northeast
&verlty of Obstruction: 5§
Type of Obstruction: Obstacle

hborhood Ranking (out of 111 -
1is worst): 4

; Neig
,:

|
Total Number of Obstructions: 734
I I l

Q, NoMa, Washington, Di..

LN

ompboxomlstreetuap Improve this map

A snapshot of sidewalk obstructions on NoMa's streets. by the author-.

When Washingtonians like myself look for new apartments, we pay close attention to
the walk score of a neighborhood. Any score upwards of 90 on a hundred point scale
marks an area as a “walker’s paradise,” meaning major needs such as grocery stores
and transit are within walking distance. However, what is not factored into the
walkability score is the actual condition of the sidewalks.

Barbara Moreno, https://ggwash.org/view/73794/washington-dc-walkable-scores-quality-of-sidewalks

ALSO OF INTEREST

WALKING
A pedestrian-only block in
Alexandria may become a
reality this spring &2 2

TRANSIT ANALYSIS
The good, the bad and the
unexplained: what you need
to know about the WMATA
budget 227

DEVELOPMENT
Innovation Center Metro
won't get a corporate name
(for now), but a lot is already
happening there. 517

TRANSIT
Baltimore’s transit system is
not meeting residents’ needs.
Can this plan change

that? 217

Get daily updates via
email
[



https://ggwash.org/view/73794/washington-dc-walkable-scores-quality-of-sidewalks

TEN CITIES

| IN NORTH AMERICA
&Seattle, WA

&.Newberg, OR

: s  Pittsburgh, PA

Chicago, IL & ’ : 2 Newberg, NJ
e & & NS '
Columbus, OH & Washington DC
aSan Pedro Garza Garcia, MX
La Piedad, MX

. & Mexico City, MX

&Ei’SEWALK



& Seattle, WA
& Newberg, OR

Pittsburgh, PA
. & & Newberg, NJ

& Washington DC

Chicago, IL &
Columbus, OH S

&. San Pedro Garza Garcia, MX

La Piedad, MX Q¢ 2
S & Mexico City, MX

&giJE)CTEWALK

& Amsterdam, NL

& Zurich, CH

TWEL\IE CITIES

10,500 742,000 370,000

KUSERS LABELS VALIDATIUNS/




Your efforts are making a difference.
Transtorming policy.

Informing urban design.

Creating better, more equitable transit networks.




C @ newbergoregon gov/p

wrks/page/project-sidewalk

City of Newberg Government  Community  Business  How Dol

||4 A L4 Project
Sidewalk

AS OF 2019 100% OF STREETS HAVE HAD A 1t REVIEW AND
62% HAVE HAD THE 2nd CALLED 'VERIFICATION

WE NEED YOUR HELP TO LOG IN AND "VERIFY" LABELS OTHERS HAVE ENTERED.
Over 300 people have participated so far!
Newberg will be the first city in Oregon to map its entire pedestrian network with
Project Sidewalk!
Click this [ink to begin.
Newberg has over 116 miles of pedestrian pathsways used for travel to work and school; for exercise and

business; and vents. For peopls y or mobility itis critical that sidewalks
are safe and accessible.

A lack of current information makes it difficult to track conditions and plan improvements.

Enter Project Sidewalk
A learning computer database managed by the University of Washington Computer/Engineering
Dept. that uses interactive "crowd sourcing” to collect data. Itis already in use in Seattle and
Washington D.C and now Its been made avallable in Newberg!
This is a perfect activity anyone who lives, works or visits Newberg.
From any desktop or laptop computer you can "virtually” explore sidewalks in Newberg and label
conditions you find.
Click this link to begin assesing local sidewalks.
This project will provide Newberg vith:

ANewberg, OR

http://newberg.projectsidewalk.org

Jay Marris, PE.
Public Works Director
PO BOX 570 Newberg, OR 97132

1| jayharrisgnewbergoregon.gov

Engineening (50315371273

Maintenance (503) 5371224

Operations (503 537-

252
Compost (503} 5371252
Report damage 24hr (503) 5388321

Unilty Biling (503) 5371205

* qaH0o @



http://newberg.projectsidewalk.org/
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http://newberg.projectsidewalk.org/
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WBERG, OR

newberq.projectsidewalk.or

NEBell:Ry

e

City of Newberg il Like Page

ley-Rd
January 30 at 9:29 AM - &

Congratulations and THANK YOU to the citizens of Newberg for putting
in the work to map 100% of Newberg through Project Sidewalk. That's
over 107 miles covered with 264 local users who contributed to the data.

IvL LUt i
=@ l’“l(“(“!(!..'Q'lolﬁl(.ﬂﬂ.'

%m«m@"»’“‘; M,
|/

. This information will be used to identify areas in Newberg that need
’5_ sidewalks, need sidewalk repairs, and need to be updated to become
::g more accessible. Through your efforts, Newberg can become a safer,
more accessible community.

’:
iz
m

&

UL

&
¥ SPENGBROOK
NE-Putnam Rd

@_i“"“%@(’(((d!((@‘(.
o %1»& oF%ae Looking to help? Verifications are still needed for the collected data.

) @ X DY
@, : :
-§ ‘ Click the link below to learn more.

i, A

~.-%.‘ ; 5 5 @ni

g b0 O3 % Your work is making a

s D g difference
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sidewalk-newberg.cs.washington.edu

O MISSING SIDEWALKS O CURB RAMPS O MISSING CURB RAMPS O SURFAGE PROBLEMS O OBSTACLES


http://newberg.projectsidewalk.org/
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Oradell Girl National Multiple Hackensack Meridian
Scouts Sclerosis Society School of Medicine

Bergen Multiple Sclerosis
Community Council

& Oradell, NJ




ORADELL DEPLOYMENT

SIDEWALK DATA
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Missing Curb Ramps
Obstacle
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Missing Sidewalk
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Other
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Surface Problems
1,547 labels

Missing Sidewalks
2,456 labels




ORADELL DEPLOYMENT

TAG ANALYSIS

Surface
Problem Tags

height difference
cracks

uneven/slanted

grass
very broken

bumpy

n/a

narrow sidewalk
brick/cobblestone
sand/gravel
construction

street has no sidewalks

Count

1455
1256

1031
547

235

177
90

88
74
47
2
1

% of Surface
Tags

29.0%

25.0%

21.0%
11.0%

5.0%

4.0%
2.0%

2.0%
1.0%
1.0%
0.0%
0.0%

Avg Severity
(SD)

1.96 (0.99)

1.71 (0.79)

2.34 (1.02)
1.46 (0.63)

2.44 (1.04)

2.25(0.92)
2.00 (1.02)

2.59 (0.93)
1.95 (0.72)
2.26 (0.94)
4.00 (n/a)
3.00 (n/a)

Surface Problem

i3

| ,‘, HEIGHT DIFFERENCE

s.‘ﬁ__,’

oo,

Drpy S R S R

Labeled: May 6, 2022, 5:14 PM

Severity

Temporary
No

}\

/ y

Keyboard shortcuts = © 2022 Google | Terms of Use Reporf a problem

Tags
[height difference] [uneven/slanted}

Description
No description

Image Date: Mar 2022
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&' San Pedro Garza Garcia, MX

http://spgg.projectsidewalk.org

La Piedad, MX &

http://la-piedad.projectsidewalk.org

&' Mexico City, MX

http://cdmx.projectsidewalk.org

LIGA

PEATONAL
W/ /1 A\\N


http://spgg.projectsidewalk.org/
http://la-piedad.projectsidewalk.org/
http://cdmx.projectsidewalk.org/

~

N \

/

Creemos un
camino para todas
las personas.

Seattle, WA Columbus, OH Mexico City, MX Newberg, OR

ﬂién estamo§en:\

Como puedes ayudar

Explora virtualmente las calles de la ciudad para



&

PROJECT

SIDEWALK

[ Volver a tomar el tutorial j[ Comienza a validar j[ Como etiquetar j[ Ayuda j[ Datos ~ j

Encuentra y etiqueta lo siguiente

B | o || 8 (|t oLl kel &2
No hay

Explorar Rampa Rampa pestonal  QDStaculo en  Problema en N Otro Q
peatonal (C)  auseote ) la banqueta superficie banqueta Acercar D

Explora las calles y encuentra todos los atributos de accesibllidad

¢Ves aigun problema sin etiquetar? Si no,
Gira ligeramente a la derecha

® 2020 Google | Condiciones del Servicio

Informar un problema

1, 00
y o

&: 3

Mis

E

B,

Q0 rampa peatona
&

&2
2 protremas en superfic

La

0 rampé pastona ausente 0 no Ay banqueta

at,

! QORtICUI

&

Qoo

Condiciones del Servicio

Iniciar sesion



PROJECT SIDEWALK MEXICO

SAN PEDRU’ MX Project Sidewalk provides us with

data that is essential to improving
San Pedro’s urban accessibility.
e s | With Project Sidewalk, we know the

the most urbanized municipalities in the Monterrey Metropolitan Area, the 3rd largest
metropolitan area in Mexico.

[ J
The Municipal Institute for Urban Planning (IMPLANG) of San Pedro Garza Garcia is an
institute that works towards the positive devel of our c ity through the
development of urban master plans, urban d prog! and social projects. /

One of the priorities of the IMPLANG is the implementation of public policy oriented towards
the improvement of ian infi and ibility in order to improve road
safety, i the levels of i jion and to i ivize non: ized trips in the city. Our

S S many problems there are, and their

Since mid-August 2020, we have been using Project Sidewalk's tool to audit our
icipality's si and ina ive manner. This citizen participation
process provides us with the opportunity to obtain data that will be essential for improving
SPGG's urban accessibility. With Project Sidewalk we will be able to know the current status
v
d

L] L]
of the p tructure of the icipality, what are the main problems to be solved,
how many there are and their location. The results will be used to propose public policies O C a | O n e re S l | S \N | e l | S
that address the main problems identified and that contribute to meeting the goals set in the
Municipal Development Plan and also for the development of a new P ian Master Plan e e o
for our municipality.

GOBIERNO MUNICIPAL

[ ]
of the architecture school at the U > de M y (ITESM) and high
i nform a new Pedestrian Master
We look forward to supporting the Project Sidewalk team towards the goals outlined in their

proposal, which will further strengthen our collaboration and help advance sidewalk

I Plan for our municipality.

It is worth mentioning that Project Sidewalk is also serving as an educational tool for students
idad Tecnologi

San
Pedro
INSTITUTO MUNICIPAL DE PLANEACION Y GESTION URBANA G
Coaitads CAW Ece " chawie s e arza
- Garcia

GOBIERNO MUNICIPAL
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EvaluANDO:

del activismo peatonal

a la colaboracidn
comunitaria para el registro
de obstaculos

en las banquetas

Escrito por
Claudina de Gyves y Ana Rodriguez

Ubicacién
San Pedro Garza Garcio, México

Palabras clave
activismo peatonal, movilidad sostenible, infroestructura peatonal,
participacién remota
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ONU@HABITAT

POR UN MEJOR FUTURO URBANO

Detalles de fa reunion ~ g ~ o

Fotografia 4. Mapatén San Pedro Garza Garcia
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L il S @& sidewalk-chicago.cs.washington.edu/#Signin

Signin

jonf@cs.uw.edu

Are you new? Sign up!

Forgot your password?



0@ & Project Sidewalk X +

& > E @ sidewalk-chicago.cs.washington.edu/#

USE THE SAME EMAIL
AS ON SCISTARTER

Are planning to request that your work through
Project Sidewalk be counted for
community/volunteer service hours?

O Yes
O No

(O You agree to our Terms of Use and Privacy Policy

Have an account? Sign in
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- C @& twitter.com/projsidewalk © M
W ool Project Sidewalk
591 Tweets
Home
Explore

Edit profile

Notifications

FOLLOW US ON TWITTER

Project Sidewalk
Messages @projsidewalk

Our mission: map and assess the world's sidewalks using remote crowdsourcing,
Bookmarks artificial intelligence, and online satellite & streetscape imagery

© Seattle, WA (2 projectsidewalk.org Joined June 2016

¥ O 0 O # B

Twitter Blue 791 Following 925 Followers

Profile Tweets Tweets & replies Media Likes

&  Pinned Tweet

@ More %’ Project Sidewalk @projsidewalk - May 24, 2022
s In collaboration with @el_colmich & @LigaPeatonal, we are now *live* in La
Piedad, Mexico! Join our effort to map & assess sidewalk conditions in

T Mexican cities to improve safety, accessibility, and quality of life: |a-
weet piedad.projectsidewalk.org.

Liga Peatonal £ @LigaPeatonal - May 23, 2022

#HEvaluAndoLaPiedad es una estrategia para recopilar, analizar y
visualizar los obstaculos peatonales a través de @projsidewalk.
Colabora con @makeabilitylab, @el_colmich y @LigaPeatonal para
generar datos aue vuelvan mas accesibles lacs calles de | a Pieded |a-



COMMUNICATION

JOIN PROJECT SIDEWALK SLACK

. (©  Search Project Sidewalk

i
®
|

project sidewalk - (@) HERCCC

Upgrade Plan

Sunday, January 8th ~

4§ Jon Froehlich 9:35 v
New Project Sidewalk version just dropped. So proud of this team as we addressed some key longstanding opens with this release! Major kudos to all the
students but particularly @Katrina Ma and @minchu who helped redesign and implement our new validation mission screens, @Connor Espig for

corc 1 More unreads

core-design

3 improving the tutorial, and more! And huge gratitude to @Mikey for leading us throughout!

general https:/tw

ter.com/projsidewalk/status/16121400398149181467s=20&t=Zs60f8F7cIfwChYQCSEFvQ
& Project Sidewalk @projs alk

mexico Launched new Project Sidewalk version w/redesigned sidewalk rating visuals,

hehcss 2SciStarter dashboard support, & new validation mission screens to better educate our

users on accessible urban design. Congrats to @MikeySaugstad & wonderful students

vhoominchu, Katrina Ma, & more!
quality-inference ¥

interns2023

oradell
random
scc-meeting
sidewalkgallery
student-volunteers
temporal-tracking

urbanaccess2022-workshop

validation-study
zurich sone

Add channels w10 @&

Direct messages ﬂ“ 5 replies Last reply 23 hours ago

Slackbot { 4@ Jon Froehlich 1

% Jon Froehlich We are being featured by SciStarter this week. What city should we encourage folks to audit? I'm thinking Chicago? @Devon Snyder @Yochai Eisenberg
Chuli @Mikey ...
Chu Li, Katrina Ma
Devon Snyder

Fabio Miranda

s://bit.ly/SlackPS
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Alfred P. Sloan

FOUNDATION
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Center for Research and Education on
Accessible Technology and Experiences

UNIVERSITY of WASHINGTON
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" THANK YoU

Jon E. Froehlich | jonf@cs.uw.edu

o/ PAUL G. ALLEN SCHOOL UNIVERSITY of
M ﬂ-lc REATE OF COMPUTER SCIENCE & ENGINEERING WASHINGTON

MAKEABILITY LAB
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