
Motivation

(a) Existing multi-modal ReID methods mainly rely 
on spatial domain fusion, but the inherent low-
frequency bias of both CNNs and ViTs causes 
models to predominantly capture global low-
frequency semantics while neglecting mid and high-
frequency details, leading to incomplete spectral 
representation and unstable cross-modal alignment.
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Fig. 1: Motivation of proposed FUSE. 

Contribution

(b) The proposed FUSE explicitly models in the 
frequency domain, where spectral decomposition 
and energy alignment partition features into low, 
mid, and high-frequency subspaces, achieving 
semantically interpretable cross-modal feature 
fusion.

(1) We propose a frequency-domain framework named FUSE for 
multi-modal ReID. FUSE explicitly models inter-band interactions 
in the frequency domain, enabling more complete spectral 
representations and enhancing multi-spectral object ReID.
(2) We introduce a Spectral Decomposition Module (SDM) and a 
Cross-Modal Alignment Module (CAM), where SDM separates 
features into low, mid, and high-frequency subspaces to capture 
complementary spectral semantics, and CAM aligns the spectral 
energy distribution across modalities to stabilize cross-modal 
feature learning.
(3) Extensive experiments conducted on three public multi-
modal ReID datasets, namely RGBNT201, RGBNT100, and 
MSVR310, demonstrate the superior performance of FUSE, 
improvement a 9.1% mAP and 9.5% Rank-1 on RGBNT201.

Experiment

The Proposed FUSE

FUSE leverages frequency-domain modeling to enhance multi-modal person 
re-identification. Input images from RGB, NIR, and TIR modalities are 
processed by a shared ViT backbone to extract spatial features. 

Fig. 2: Overall architecture of FUSE. 

The Spectral Decomposition Module (SDM) adaptively partitions features 
into frequency sub-bands and applies specialized enhancement, while the 
Cross-Modal Alignment Module (CAM) performs frequency-aware 
interaction and consistency alignment. Identity classification and triplet losses 
supervise the final fused representation.

By modeling low-, mid-, and high-frequency components, FUSE captures 
global semantics and fine-grained identity cues. Frequency-consistency 
regularization reduces spectral gaps across modalities and improves robust 
cross-modal learning.


