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Dataset description: OSDataset2.0 is a large-scale benchmark dataset designed for SAR-
optical multi-modal image matching tasks, aiming to provide unified training resources and
evaluation benchmarks for applications such as image fusion, collaborative interpretation,
disaster monitoring, and high-precision positioning. The optical images in the dataset are
sourced from high-resolution optical images of Google Earth, while the SAR images are
obtained from domestic Gaofen-3 (GF-3) satellite spotlight mode imagery. OSDataset2.0
consists of two complementary subsets: a patch-level training subset and a scene-level test
subset. The patch-level training subset comprises 6,476 pairs of 512x512 pixel SAR-optical
image patches, generated from imagery of various typical terrains and landscapes across 14
countries. All patches are uniformly resampled to 1 m resolution and have undergone automatic
registration and manual quality inspection, ensuring residual registration errors are controlled
to within 1.5 pixels. This subset is primarily used for deep learning model training and local
registration performance evaluation. It also includes the previously released OSDataset by the
author's team. The scene-level test subset provides a pair of full-scene GeoTIFF images
covering multiple types of areas such as dense urban regions, infrastructure, and large vegetated
areas, resampled to a unified 0.43 m resolution. Additionally, based on the imaging mechanisms
of optical and SAR payloads, 72 pairs of sub-pixel ground truth corresponding points have been
collected for stable strong scattering targets like artificial metal pole structures. The subset is
accompanied by general-purpose accuracy evaluation code, enabling objective quantitative
analysis of the registration accuracy, correctness, and stability of various matching algorithms
in real large-scale scenarios. The directory structure of the dataset is shown in Figure 1.
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Figure 1. The directory structure of OSDataset2.0.

The specific contents of each folder are as follows:
I. The Patch-Level Subset

The patch-level training subset contains a total of 14 folders. Among these, the
"OSDataset" folder contains the previously released OSDataset by the author's team, while the
remaining 13 folders store 512x512 pixel optical-SAR image pairs generated from various
terrain and landscape scenes. In each folder, the optical image patches are named "optn.png",
and the SAR image patches are named "sarn.png", where "n" represents the image pair serial
number. Optical and SAR images with the same serial number form a corresponding registered

image pair, as illustrated in Figure 2.

Figure 2. A pair of optical-SAR images.

I1. Scene-Level Subset

The scene-level test subset is used to evaluate the performance of SAR-optical matching
algorithms in large-scale real-world scenarios. It includes the following contents: a) Sar.tif:
SAR image in GeoTIFF format, with a spatial sampling interval of 0.43 m. It contains single-
channel amplitude data and has dimensions of 35,507 x 27,298 pixels. b) Optical.tif: Optical
image in GeoTIFF format. As shown in Figure 3, it has a spatial sampling interval of 0.43 m,
consists of RGB three-channel data, and has dimensions of 35,783 x 35,783 pixels. ¢) GT.txt:
Stores 72 pairs of sub-pixel ground truth corresponding points collected based on artificial

metal pole structures, and each row records the pixel coordinates of a pair of optical-SAR



corresponding points. d) Code folder: Contains the registration accuracy evaluation tool
Evaluation.py. This script can read the matching points output by algorithms and the ground
truth control points from GT.txt, construct geometric models such as affine transformation,
polynomial or thin-plate spline, perform resampling correction on the image to be aligned, and
generate evaluation result files containing metrics such as RMSE, MEAN, MEDIAN, and
MAX. This enables performance comparison of different matching methods under unified

standards.

Figure 3. The scene-level dataset and 72 pairs of ground truths.
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