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Contribution

(1) We propose GSAlign, a novel framework for aerial-ground 

person re-identification that jointly addresses geometric 

deformation and semantic misalignment within a unified 

architecture. GSAlign is specifically designed to handle the 

extreme cross-view variations and visibility inconsistencies 

inherent in UAV-to-ground matching scenarios.

(2) We introduce a Learnable Thin Plate Spline (LTPS) Module 

and a Dynamic Alignment Module (DAM). LTPS performs 

keypoint-guided feature warping to compensate for severe spatial 

distortions, while DAM enhances semantic alignment by 

estimating visibility-semantic representation masks to highlight 

visible body regions and suppress noisy or occluded areas.

(3) Extensive experiments on the challenging CARGO 

dataset validate the effectiveness of GSAlign, which achieves 

state-of-the-art performance with absolute gains of +18.8\% 

in mAP and +16.8\% in Rank-1 accuracy on the aerial-ground 

setting. 

Motivation
The Proposed GSAlign

GSAlign first applies an initial geometric transformation via a Learnable Thin Plate 

Spline (LTPS) module, followed by progressive alignment through LTPS blocks 

inserted before each ViT layer. In parallel, a Dynamic Alignment Module (DAM) 

generates a visibility-aware semantic mask according to the input image, which is 

then applied to the representations of other images in the batch to suppress irrelevant 

or occluded features.

The input image (red) exhibits significant geometric distortion 

due to extreme viewpoint variation. After applying the 

Learnable Thin Plate Spline (LTPS) transformation (green), the 

image is spatially rectified, highlighting improved geometric 

consistency and local structure alignment
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Motivation

(a) Previous methods rely solely on implicit alignment, which is 

insufficient to fully address spatial and semantic distortions. 

(b)In contrast, our GSAlign performs explicit alignment at both 

the geometric and semantic levels via LTPS and visibility-

aware semantic masks, respectively. This design equips 

GSAlign with a stronger capability for robust aerial-ground 

matching.
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