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Observation

• Under the same illumination, the cross-spectral transformation could be described 

as a linear transformation in a material similar surface. Still, in the whole image 

level, the transformation is nonlinear due to the diversity of materials. 
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• Data augmentation for cross-spectral re-identification is formed to achieve non-linear transformations with 

different distinct local linear factors, thus encouraging the network to be robust to such a transformation.



Contributions

• As an effort to model the transformation behind the modality discrepancy in the

cross-spectral Re-ID task, we discover that the cross-spectral modality

discrepancy mainly comes from different local linear transformations caused

by the diversity of materials. Based on this observation, we further categorize

the cross-spectral data augmentation strategies into moderate and radical

transformations under a unified perspective.

• By extending the observation, we propose a Random Linear Enhancement

(RLE) strategy, which includes Moderate Random Linear Enhancement

(MRLE) and Radical Random Linear Enhancement (RRLE). The RLE

effectively takes advantage of the aforementioned unified perspective and embeds

it in a controllable linear transformation.

• Extensive experiments on cross-spectral re-identification datasets demonstrate the

effectiveness and superior ability of the proposed RLE, which can boost

performance under various scenarios.



Method

Random Linear Enhancement

◼ Overview

◼ Moderate RLE

Moderate Transformation: Moderate RLE:

 Moderate Random Linear Enhancement is designed to provide diverse image transformations 

that satisfy the original linear correlations under constrained conditions
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Radical RLE:

 Radical Random Linear Enhancement seeks to generate local linear transformations directly 

without relying on external information



Method

Random Linear Enhancement

◼ Overview

◼ Radical RLE

Radical RLE:

 Radical Random Linear Enhancement seeks to generate local linear transformations directly 

without relying on external information



Method

Random Linear Enhancement

◼ Overview

◼ Radical RLE

Radical RLE:

 Radical Random Linear Enhancement seeks to generate local linear transformations directly 

without relying on external information



Experiments



Experiments



Experiments

• MRLE provides an efficient way to provide diverse transformations from multi-spectral

images to single-spectral images, while the RRLE gets rid of the dependence on the multiple

spectral images and makes such a linear transformation directly on the local part.



Thanks for your attention!
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