TEXAS AirLock+: Scaling UAV-to-Satellite Image Registration for Target Geolocalization and Geospatial Augmented Reality
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Motivation: Object detection provides pixel locations (u, v) within image frame; we translate them into world coordinates (lat, lon), defining a new task called Air-to-Ground Target Geo-Localization

Problem Solved: UAV-to-Map Image Registration Core Applications & Capabilities

Input: UAV Image UAV Videos with GPS Tags - Captured at low & high altitudes Dataset Size: Over 50 km of target travel

o Timestamp + GPS (lat,lon,alt)

Target-Geo-Localization and Live Mosaic Generation

First-Person-View Videos of Target

o  Unknown Camera Pose and Intrinsic U{A:\J./p\./n‘lde?s. ‘l/JAV\\\Vldeo JAVto-Map Registration
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o Geospatial AR (world-aligned overlays) Matcher

Retrieve map from database using prior from onboard GPS
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Summary of Impact

y  Homography Estimation Satellite Image
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Introduce a new task: UAV air-to-ground target geo-localization

Augmented Reality
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Release the first real-world dataset for this task with paired aerial-ground data
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Benefits of Geospatial AR:

S Image Matching - . Enhanced Situational Awareness Propose AirLock+: Our end-to-end system achieves an average target
(Feature Correspondence) RS . : :
& o Street Name / POl Overlay localization error of 20.25 meters across 7.8 km of real-world trajectories
o Live Data Integration (External'APIs)
, , References
Contact The Human-Centered Robotics Laboratory @ UT Austin | AIVE Al Systems
Zhiyun Deng | Luis Sentis | o S, 1. Xiao, J,, et al. (2024). STHN: Deep homography estimation for UAV thermal geo-localization with satellite imagery. IEEE Robotics and Automation Letters.
Y SHEAR (@) UL 16 PEIEEST (@) W GBI (A0 (o ielit 3 (@) A5 A SIS , ® % =1 The University of Texas at Austin 2. Shetty, A, & Gao, G. X. (2019). UAV pose estimation using cross-view geolocalization with satellite imagery. In 2019 Int. Conf. on Robotics and Automation (ICRA), IEEE.
Email: zdeng@utexas.edu Email: lsentis@austin.utexas.edu \A’ H &7 Cockr lltyS hool of Enei . 7024) ROMA: R f : p fonC .. p R i
e Website: https://sites utexas.edu/hcrl/ ph z W& Cockrell School of Engineering 5. Edstedt, J., et al. (2024). ROMA: Robust dense feature matching. In Proc. IEEE/CVF Conf. on Computer Vision and Pattern Recognition.

Phone: 512-596-7465 Phone: 512-471-5987 \.--k /—\I\ ’I= 4. U.S. Department of Agriculture, Farm Service Agency. (2025). National Agriculture Imagery Program (NAIP). Retrieved from https://naip-usdaonline.hub.arcgis.com/

© POSTER TEMPLATE BY GENIGRAPHICS® 1.800.790.4001 WWW.GENIGRAPHICS.COM



