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Prior work

Ground-to-satellite
Cross-view matching

p(xe)

Vehicle location

Vehicles can use cross-view matching between camera images and
satellite patches for self-localization, resulting in a geo-global localization
estimate

Z. Xia, 0. Booij, M. Manfredi, J.F.P. Kooij, 6
Cross-View Matching for Vehicle Localization by Learning Geographically Local Representations, TU Delft
IEEE Robotics and Automation Letters (RA-L), 2021, vol. 6(3), 5921-5928
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Method
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satellite patches are converted to polar plots,
to be matched with ground level images

Z. Xia, 0. Booij, M. Manfredi, J.F.P. Kooij
Cross-View Matching for Vehicle Localization by Learning Geographically Local Representations, TU Delft
IEEE Robotics and Automation Letters (RA-L), 2021, vol. 6(3), 5921-5928
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Test Results

(a) (b)

Method was evaluated on the Oxford RobotCar dataset

Z. Xia, 0. Booij, M. Manfredi, J.F.P. Kooij, 6
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Proposed method work

Ground-to-satellite
B Cross-view matching

X

p(xe)

Vehicle location

Using the cross-view method in infrared spectrum,
to localize on vegetation patterns
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High resolution IR images

Superview 1-2 gives NIR with 2m resolution,
Pléiades NEO would give 1.2m resolution, Worldview 0.5m.
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High resolution IR images
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0.25m NIR images are available for NL from aerial sensors.

J Shermeyer et al, 6
SpaceNet 6: Multi-Sensor All Weather Mapping Dataset, TU Delft

Proceedings of Computer Vision and Pattern Recognition (CVPR) Workshops, 2020, pp. 196-197
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High resolution IR images

Durham campus, Ouster dataset, NIR, ambient illumination

3D LiDAR like the Ouster OS1-128 provide NIR panoramas.

L. Li et al, DurLAR: A High-fidelity 128-channel LiDAR Dataset with Panoramic Ambient and 14U D I_I:
Reflectivity Imagery for Multi-modal Autonomous Driving Applications, e t
Proceedings of International Conference on 3D Vision, 2021, pp. 1227-1237
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Low resolution IR images
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Sentinel-2 only gives 10-20m resolution.

Unfortunately, the access to high resolutions satellite images via the ESA NoR sponsorship programme was TU D |.I:
only given after the end-date of the project. e t
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Project Results

Our Model Global Heat Map

T

Could reproduce the results of Oxford RobotCar dataset

with Google Map images on lower resolution.
Note that the high-resolution Google Map images are from aerial sensors

Z. Xia, 0. Booij, M. Manfredi, J.F.P. Kooij, ,‘
Cross-View Matching for Vehicle Localization by Learning Geographically Local Representations, TU Delft
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Project Results
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Request Preview

Learned to automatically request a grid of satellite images via the
Sentinel Hub python-API on specific place, time and weather conditions

https://github.com/sentinel-hub/sentinelhub-py




L essons learned

« Satellite images are available in variety of spectral bands,
richer than most ground-based datasets.

« Finding a good satellite image at the right time, place, spectral band, weather
conditions and resolution require an advanced query language.

* For navigation purposes, aerial sensors can provide the required resolution.

« Combining satellite and aerial imaginary from different sources, as seamlessly done by
Google Maps, requires impressive skills and resources.

« Doing the same for multi-spectral images would be very beneficial for society.

« Satellite NIR images make it easy to distinguish infrastructure from vegetation,
which is an opportunity for robust vehicle navigation.
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