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Sidewalk width is a micro-scale indicator of pedestrian
accessibility, comfort, and safety, but metric width

L2y \Why sidewalk width?

data remain scarce. Field surveys do not scale;

overhead imagery is often occluded; prior street-view
methods often require provider depth, image pairs, or

flat-ground assumptions.

Plane-constrained 3D formulation

Sidewalk-width measurement evaluated on a
Washington, D.C. ground-truth benchmark.

@) Controlled backbone comparison

Isolating the geometry representation across
tested depth and reconstruction backbones.

9 SV-SideWidth dataset deployment

Neighborhood-scale candidate OSM width attributes

generated for three cities.
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Missing sidewalk width in OSM
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40.764 - -1.270 A
40.762 -
—1.275
40.760
—1.280 -
40.758

40.756 ~1.285 -

40.754
—1.290

40.752 =

—1.295
40.750 =

Streets: 461 Streets: 1958

With sidewalk width: 0 With sidewalk width: 0
40.748 - —1.300 =

I I I I I 1 I I I I 1 I
—73.990 —73.985 —73.980 —73.975 —73.970 36.800 36.805 36.810 36.815 36.820 36.825 36.830
Longitude Longitude

All streets (OSM) mes - With sidewalk width tag

Zero sidewalk-width tags (n extracted drivable
segments: 461 (n NYC (Midtown) and 1,958 (n
Nairobt (CBD).
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Sao Paulo
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SV-SideWidth Prototype

Nairobi
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All streets =  SV-SideWidth

Candidate sidewalk-width estimates linked to OSM
segments; local validation pending.

City

Covered

Total

Coverage |Median width

New York

176

461

38.2% 2.58 m

Sao Paulo

203

1,539

13.2% 2.64 m

Nairobi

148

1,958

7.6% 2.28 m
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N 30B The UrbanVGGT pipeline

(a) Original image

VGGT 3D Geometry

Prediction

Boundary Detection

Point Cloud

(d) World Points + Camera Parameters

Midline Overlap
I
Robust Filtering
(b) Mask + Boundary Boundary
Projection to 3D —
Semantic .
Information @ V_Vldth
Estimation

| >
Metric Scale
Calibration

Heading: xxx

Width: xxx

Camera Priors Metadata
'. Lon: xxx
Lat: xxx
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(¢) Ground Plane Fitting

() Dataset Construction

Why VGGT?

VGGT (CVPR 2025) can predict a dense 3D point map
and camera pose from a single image in one forward
pass, enabling fast, scalable measurement.

Single image -» dense 3D -» fitted ground plane -» metric sidewalk width

Semantic segmentation

SegFormer-B5 (Cityscapes) keeps the sidewalk +
road masks and ground support.

Q 3D reconstruction - VGGT

Feed-forward dense point map + camera pose from

one image, in a single forward pass.

@ Ground-plane fitting
SVD seed — MAD-adaptive RANSAC threshold —
SVD refit for a robust support plane.

Metric scale calibration

Recover absolute scale from the camera-height

prior:

s = h_cam / h_pred

e Column-wise width

Robust per-column boundary distance along the
across-sidewalk direction on the plane.
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T  Best among compared LEBAEEES  Examples in Washington, D.C. ABEATION & SENSETIVETY
geometry baCkbones a ] (a) Pred: 2.06.m, T: 2.06 m _ _ - () Pred: %.73 m,vGT: 2.65m I Camera-height prior
Same downstream pipeline; only the geometry < | | 0.400 - = Optimal (h=2.5 m, MAE=0.252 m)
backbone changes. UrbanVGGT achieves the lowest 0375 -
MAE across 16 evaluation configurations: 0.252 m, 1150
with 95.5% of estimates within 0.50 m. —
£ 0325 -
! = UrbanVGGT (0.252 m) _ < 0.300 -
UrbanVGGT 0.252 E
Pi3X 0324 Point-Cloud Recon. 0.275
MapAnything 0.334
CUT3R 0.672 | 0.250 -
If:;:;fz 004:6 B (¢) Pred: 185 m, GT: 1.88m 0.225 7
ZocDepth 0583 Depth + Pinhole B 0.200 I I ' ! I
DA V2t 0.628 . " 2.00 2.25 2.50 2.75 3.00
] E;’T ofrot Camera Height (m)
epthPro 0.718 _ .
_— . _ § Component ablation
Mapgzy::;f T . MAE RMSE <025m <0.50m
ZojDepth . 1.067 Metric Depth Variant (Ill) (I‘Il) (%) (%)
Metric3Dv2 1361 Full pipeline 0.252  0.293 49.9 95.5
DA V2-m iz — Scale calibration 1.571 1.599 0.0 0.0
| .' . . . . . . Pinhole only 1.096  1.203 4.5 11.0
000 025030075 100125 L0 LTS Full image width ~ 0.265  0.351 54.2 88.5
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B Takeaways

UrbanVGGT estimates metric sidewalk width from a single street-view image without stereo pairs, LIDAR, or provider-supplied depth maps.
It is best viewed as a scalable candidate-width generation workflow, not an authoritative sidewalk inventory.

B Limitations & next steps

Validation is currently limited to one D.C. benchmark. Accuracy may degrade under non-planar ground, occlusion, narrow sidewalks, complex

curb geometry, or provider-specific camera-height variation. Next: cross-city ground truth, multi-view fusion, and uncertainty calibration.
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