
InfoGeo: Information-Theoretic Object-Centric Learning for Cross-View

Generalizable UAV Geo-Localization

Motivation

►(Limitation 1) Most existing CVGL methods solely rely on

global feature alignment, which is vulnerable to domain shifts

caused by regional appearance, multi-weather, and viewpoint

variations due to coarse-grained features.

►(Limitation 2) UAV scenarios are more challenging because

the broader aerial perspective introduces dense fine-grained

objects, severe visual clutter and view-specific noisy

signals, leading to insufficient robustness.
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Main Contribution

►We propose InfoGeo, it reformulates the CVGL task as an

information bottleneck (IB) process: (1) maximizing view-

invariant object-structural information, (2) suppressing view-

specific nuisance factors.

►The framework introduce Cross-view Adaptive Concept

Selection and Concept Structural Relation Reasoning

modules for cross-view object-centric learning.

►Extensive experiments on four UAV benchmarks show that

InfoGeo improves robustness and generalization under

challenging settings.

►Cross-View Object-Centric Learning: We firstly employ

Cross-view Adaptive Concept Selection (CACS) to filter out

view-specific noisy signals. Then, Concept Structural Relation

Reasoning (CSRR) is used to align concept graph.
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Methodology

Overview: We first introduce the Object-Centric Learning

(OCL) modules to obtain object-centric features. Furthermore,

Cross-View Visual Concept Reasoner is proposed in the

perspective of the IB principle.

Experimental Results

►Main Results: We conduct cross-area experiments on the

UAV benchmarks with different scenarios.

Information Theory for CVGL Applying IB theory for Optimization: We reformulate the

optimization of cross-view OCL modules with View-Invariant

Information Bottleneck Principle:

►Qualitative Results: PCA maps, Concept affinities and

Retrieval results on cross-view and multi-weather settings.

►Ablation Studies: We further explore the effectiveness of

cross-view OCL modules and hyper-parameters.►Object-Centric Visual Augmentation: A FiLM-style channel

feature-wise modulation module is proposed to incorporated

object-centric representations into global descriptors.

View-Invariant Information Bottleneck Principle: The core

idea of IB theory is to maximize mutual information (MI) of

CVGL while minimizing task-irrelevant information.

Then, the equation can be converted into the form of cross-

view feature alignment (Query→Gallery):

Cross-View MI Maximization: The first term encourages the

model to preserve view-invariant information.

View-Specific Noise Compression: The second term aims to

filter out task-irrelevant noise.


	幻灯片 1


  →

