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Which information is missed?

Fish Plaza

t Head east on Ross St toward Military Walk

r* Turnright

« Turnleft

r* Turnright
@ Destination will be on the right

Texas A&M University
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Big Image Data

http://shadeparadenashville.blogspot.com/2013/12/sidewalk-project-3-walking-from.html
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Semantic segmentation based on

deep learning

* FCN (Longetal,, 2015)

* SegNet (Badrinarayanan et al., 2017)
* U-Net (Ronneberger et al., 2015)
 PSP-Net (Zhao et al., 2016)

* LaU model (He etal., 2019)

* OCR model (Yuan etal., 2019)



Road extraction from aerial image

e ResUnet on the Massachusetts roads
dataset (Mnih and Hinton, 2010)

* SegNet to segment roads in the
Massachusetts dataset and the
Thailand Earth Observation System
(THEOS) dataset (Panboonyuen et al.
2017)



Sidewalk extraction from street
view Image

* Senlet and Elgammal (2012): a pixel-wise and a
path-wise method to predict and connect the
occluded sidewalks covering a university campus.

 Smith etal. (2013): random forest to identify
sidewalk after extracting local and global features.

* Mattyus etal. (2016): fully connected deep
structured networks and Markov random field.

« Wangetal. (2019):convert street view image into
top-view representation.
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sidewalk datasets

* field survey
* deriving from existing land cover data
 extracting from images



workflow

1. Collect aerial images 2. Extract sidewalks and 3. Obtain street view
occluded/missing parts. images of the occluded

sidewalk.

Ny

¥
6. Clean and merge the 5. Reproject the 4. Extract sidewalks
extraction of sidewalk location of sidewalk from street view images.
from the satellite and from street view images
street view image. to match the sidewalk

from aerial images.
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Study area (Delaware Valley
Regional in Pennsylvania State)

a) Aerial images 3 b) Sidewalks

Urban Data Science Lab, TAMU



Training set and test set
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A sample of the sidewalk training set. The DVRPC
sidewalks dataset uses a short line to represent the
conjunction point with crosswalks, which is
preserved in the training dataset.

a) Image b) Label c) Label over on image
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Missing sidewalks in aerial
images between dangles

@ dangle w— Sidewalk polyline extracted from aerial images
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Segmentation of street view
1mages by pre traln PSPNet

-

b) Segmentation

S

sidewalk
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A panorama and its depthmap in Equirectangular
projection from Google Street View

Depth (m)
p High : 208.96
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Reproject the segmentation to
landcover map

Landcover map
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Extracting sidewalk centerlines from street view
images. The centerlines were extracted merely from
landcover map for visual representation

sidewalk polyline extracted sidewalk polyline extracted
from aerial images from street view images

sidewalk

The converted landcover Centerlines of Overlap with sidewalks

map of segmentation Pixelsiof sidewalks sidewalk pixels from aerial images
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Sidewalk detection results of

YOLACT

.......

.......

.......
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Precision and recall of
segmentation results

Method Precision Recall

Pixel-wise 0.5508 0.7488

Line-wise 0.8221 0.9380

Line-wise (cleaned-up by road centerlines) 0.8987 0.9301

Urban Data Science Lab, TAMU



An occluded segment of sidewalks was
restored using street view images

— = = . AR
a) Aerial images | * » > b) A street view image of a segment of

occluded sidewalks

’:' =i -
c) Segmentation result of street view

image

= sidewalk polyline extracted
sidewalk _ _ @ dangle from aerial images
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A missing sidewalk segment of 85 meters
was restored using street view images

R

a) Aerial images ! b) A street view image of a segment of
" ’ j miss sidewalks

c) Segmentation result of street view

.
n sidewalk polyline extracted
sidewalk [N GBS @ dengee from aerial images
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m Latest Issues

SCIENTIFIC _ |
AMERICAN. [ Cart o EEUILNIE

https://www.scientificamerican.com/article/out-of-the-way-human-delivery-robots-want-a-share-of-your-sidewalk

ENGINEERING

Out of the Way, Human! Delivery
Robots Want a Share of Your
Sidewalk

As automated_dehver} ramps up, cities must decide how to make the best use of public spaces

By Jeremy Hsu on February 19, 2019 Awab dally 3 o2 i

State Rep. Shelley Kiol
carry to the House

puts prog s in a Starship Technologies defivery robot to
Transportation Committee chair.

https://www.nwnewsnetwork.org/post/washington-lawmakers-
ponder-rules-sidewalk-driving-delivery-robots

Delivery robots from Starship Technologies roll over sidewalks in Milton Keynes. England. in 2018
Credit: Starship Technologies



Reality?

https://www.latimes.com/local/lanow/la-me-In-fix-broken-sidewalks-20140818-story.html
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LOCAL NEWS

LA’'s ‘broken’ streets, sidewalks may not be ready for 2028 Olympics, city
leaders say

OOE®

By ELIZABETH CHOU | hchou@scng.com | Daily News
PUBLISHED: February 7, 2018 at 12:43 p.m. | UPDATED: February 7, 2018 at 5:21 p.m.

2028 Summer Olympics <

Olympic games

The 2028 Summer Olympics, officially known as the Games of the

XXXIV Olympiad, and commonly stylized as LA28, is a forthcoming
international multi-sport event that is scheduled to take place from
July 21 to August 6, 2028, in Los Angeles, California, United States.

https://www.dailynews.com/2018/02/07/la-city-leaders-say-streets-sidewalks-are-broken-and-may-not-be-ready-in-time-
for-olympics/ Urban Data Science Lab, TAMU



What makes cities vulnerable to COVID-19? Concentrated

poverty, says econ professor - Edward Glaeser

# Mossavar-Rahmani Center for
Business & Government

> Programs

> GrowthPolicy

About

HOME / MOSSAVAR-RAHMANI CENTER FOR BUSINESS AND GOVERNMENT / PROGRAMS / GROWTHPOLICY [/

WHAT MAKES CITIES VULNERABLE TO COVID-19? CONCENTRATED POVERTY, SAYS ECON PROFESSOR - EDWARD GLAESER

Excerpt

May 28, 2020, Audio, "Disease has thrived among dense populations since cities began. But

COVID-19 is the worst example since 1918, and New York City is America’s primary victim,
with empty streets and skyscrapers. Can New York and other cities survive this pandemic?”

Listen on KCRW

Urban Data Science Lab, TAMU



Data Challenging Communities
e

| ,
N = 9

. Boarded
5.2 windows




Urban Memory
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GeoVisuals
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GeoVideo

e Location-based video capturer
e \Without Internet connection
e Official website
o http://vis.cs.kent.edu/GeoVisuals/mobile.html

e Appstore
O  https://lapps.apple.com/us/app/geovideo/id1492419929
e Google Play

) https://play.google.com/store/apps/details?id=com.nlapps.geovideo&hl=en

é GETITON # Download on the
%ﬁ’ ‘\ Google Play | ¢ App Store



http://vis.cs.kent.edu/GeoVisuals/mobile.html
https://apps.apple.com/us/app/geovideo/id1492419929
https://play.google.com/store/apps/details?id=com.nlapps.geovideo&hl=en
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Collaborative Research Plan

Transformative Outcome
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