
Unleashing Multispectral Video's Potential in Semantic Segmentation: 
A Semi-supervised Viewpoint and New UAV-View Benchmark

Background
Multispectral Video Semantic Segmentation (MVSS)
Multispectral Video Semantic Segmentation (MVSS) focuses on RGBT video
inputs for semantic segmentation tasks. With the rapid advancements in RGB
and thermal imaging—known as multispectral imaging—MVSS has gained
significant attention. Notably, it offers promising opportunities to enhance
segmentation performance under challenging visual conditions, such as low
light or overexposure. The new task opens possibilities for applications that
require a holistic view of video segmentation under challenging conditions, e.g.,
autonomous safe driving, nighttime patrol, and fire rescue.

This figure below illustrates the information used in the semi-supervised MVSS task and related 
semantic segmentation tasks.
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New Task
Semi-supervised MVSS Task (Semi-MVSS)

Proposed Method for Semi-MVSS
SemiMV - Cross-collaborative Consistency Learning

Features:
• A limited amount of sparsely labeled RGB-Thermal videos, with blue dotted box. (MVSS) 
• Massive unlabeled ones with black box, are used to improve segmentation. (Semi-MVSS)

This figure illustrates the overview of proposed method. The C3L loss aims to
learn from unlabeled RGB-Thermal pairs. The DMR is responsible for integrating
temporal information from the denoised memory bank to update query features. A
dual-C3L loss is further applied to regularize updated query features. Finally, a
segmentation head predicts the final mask.

We introduce MVUAV, a new MVSS dataset containing a wide range of RGB-T videos
captured by Unmanned Aerial Vehicles (UAVs) from an oblique bird’s-eye viewpoint. This
viewpoint offers a complementary perspective to the eye-level viewpoint adopted by
existing MVSeg dataset.

New MVUAV Dataset
Multispectral Video Semantic Segmentation in UAV Videos

Features:
• (a) Viewpoint diversity of the existing MVSeg dataset and the new MVUAV dataset. 
• (b) & (c) Representative samples from the MVSeg & MVUAV datasets, where RGB 

videos, thermal videos, and the corresponding semantic annotations are visualized.
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