Shape Your Ground: Refining Road Surfaces
Beyond Planar Representations
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Overview GeRoD Dataset

Problem

Road surface reconstruction from aerial images suffers from artifacts, bumps,
and holes. Applications requiring road models either:

« Use noisy reconstructions directly.

« Qversimplify with planar approximations.

B 14.5M LIDAR points @ 240 Locations 4\ 54.7m avg. elevation variation
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Why It Matters? GeRoad Dataset Samples.

Smooth, accurate road surfaces are critical for: : . .
. Autonomous driving (object detection & tracking). GeRoad is the first standardized benchmark for 3D road surface

» Urban planning and infrastructure inspection. reconstruction evaluation
 Virtual simulation and city modeling.

Our Solution: FlexRoad

Results

FlexRoad bridges the gap between geometric accuracy and

surface smoothness for practical road modeling Major Achievements
« 76% improvement inroad accuracy vs. planar fitting.
* 93% reduction in surface roughness vs. raw reconstruction.

Method « 73% fewer triangles by dynamic sampling.
+ Validated on both GeoRoad and photogrammetry-based DSC3D [1] datasets.
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Our 4-stage workflow from aata acquisition to final road mesh.
Stage A: Data Acquisition
* Input: Aerial images — Output: Digital Surface Model (DSM) and Digital
Orthophoto (DOP) via photogrammetry or direct data download from
geoportals.
Stage B: Road Extraction & Filtering
« DINOvV2 segmentation identifies road masks.
 Our Elevation-Constrained Spatial Road Clustering (ECSRC) Algorithm :
First road-specific noise removal (facades, trees, vehicles) that is based on bt 2 o
. . .. : .. . . . atlon: error visualization.
region-growing combining spatial connectivity with elevation consistency. ’ e
Stage C: NURBS Surface Fitting
» Fitting a smooth Non-Uniform Rational B-Splines (NURBS) [3] with tri-objective
optimization: road fitting, terrain fitting, and elevation reqgularization. Conclusion
Stage D: Dynamic Sampling | - FlexRoad is the first NURBS-based refinement approach for 3D road surfaces.
* Adaptive resolution: combining high-resolution meshes tor roads and low- » Our GeRoD benchmark introduces a dataset for road reconstruction evaluation.
resolution meshes for terrain using road masks and Delaunay triangulation [2]. » FlexRoad outperforms existing methods, balancing accuracy, smoothness, and
compactness.
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