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CLRBRAMP DATA IS CRUOAL
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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
leaming to automatically assess sidewalks in Google Street
View (GSV) panoramas. Specifically, we investigate two ap-
plication arcas: 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
sct size, and cross-city generalizability. Our results signif-
icantly improve on prior automated methods and, in some
cases, meet or exceed human labeling performance.
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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, rescarchers have introduced smartphone-based tools [15,
46, 52] as well as instrumented wheelchairs [35. 39, 51, 57).
both of which capture sidewalk information in situ 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 carly, 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 leaming 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
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Good in theory but...

Lackluster accuracy/performance

Impractical for fully-automatic detection



Key Problem: Data



Can we translate curb ramp
location data into image data?

Curb Ramp Locations

Latitude Longitude

40.840397 -73.81662

40.840287 -73.81657

/




Input

Google Street View Panorama

Curb Ramp Locations

Latitude Longitude
40.840397 -73.81662
40.840287 -73.81657

Panorama

Angle Calculation
. CurbRamp1

Curb Ramp 2

Perspective Crop Extraction




ective Crop Extraction

Auto-Labeled Crops
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eled Crops Fully-Labeled Panorama

Output



Auto-Translation Model ConvNeXt V2

Finds the pixel position of a curb

ramp in a small, directional crop.

Pretrained on 20,698 Project
Sidewalk panoramas.

Second round of training on
smaller, manually-labeled
dataset of 312 panoramas.

Input

Output



Input

Google Street View Panorama

Curb Ramp Locations Angle Calculation
Latitude Longitude . CurbRamp1
40.840397 -73.81662 A,
40.840287 -73.81657 Panorama
Curb Ramp 2

Perspective Crop Extraction
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City-Provided Location Data Generated Image Dataset

New York City
Portland, OR Bend, OR
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Generated Image Dataset

214,388 panoramas

849,904 labels




Key Problem: Data



Stage Two: Curb Ramp Detection

Model Inference Model Predictions

Unseen Panoramas

Curb Ramp Detection Model
ConvNeXt V2




Curb Ramp Detection Model
ConvNeXt V2

Trained on the dataset Input: 4096 x 2048px panorama
we generated in Stage 1. Output: 1024 x 512px heatmap

Predicted Curb Ramp




We evaluated against a manually labeled dataset of 1,000 panoramas.
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Weld et al. [45] RAMPNET Stage 2
Input Type Depth+Image+Geo Data | Image Data
Dataset Used Project Sidewalk [35] Auto-Generated

Avg. Precision

0.3803
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RampNet in Action
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RampNet in Action
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New translation technique

Largest curb ramp image dataset

SOTA detection model
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