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1. Introduction
• “Camouflage” is a defense mechanism that animals use to conceal their appearance by 

blending in with their environment

• Applications: search-and-rescue work, wild species discovery and preservation, medical 
diagnostic, etc.

Exemplary camouflaged samples extracted from CAMO-FS dataset
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1. Introduction
• Few-shot Camouflage Instance Segmentation (Few-shot CIS) is formulated as a two-stage 

training task:

➢ Base training phase on abundant annotated data of general domain

➢ Novel fine-tuning phase on few-shot sample of novel domain
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1. Introduction
Focused challenge: color space image augmentation fails due to the similar representation 
of the input camouflage image

Contribution: we propose a few-shot camouflage instance segmentation via an instance-
aware frequency-based augmentation, dubbed FS-CAMOFreq
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Fig. Breaking a camouflage image into the frequency domain by a phase and 
an amplitude component via Fast Fourier Transform FFT.
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2. Related work
• Image Segmentation Research

• Few-shot Learning in Image Segmentation: general and camouflage domain

• Data Enhancement in Camouflage Image Segmentation

• Few-shot Camouflaged Datasets for Instance Segmentation

Tab. Comparison among camouflage datasets (w/o non-camouflaged images)
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3. Method
FS-CAMOFreq has 2 main components:  Instance-Aware Frequency-Based Data Enhancement

      Few-shot Instance Segmentation Pipeline

Fig. Overview of our FS-CAMOFreq framework exploiting the instance-ware frequency-based enhancement in few-shot camouflage instance segmentation.

FS-CAMOFreq employs the Instance-Aware Frequency-Based Data Enhancement to enhance the visibility 
of the camouflage instance from the background in Few-shot Instance Segmentation
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3. Method
Instance-Aware Frequency-Based Data Enhancement

Focus: Instance-Aware Frequency-Based Data Enhancement

• We swap the amplitude of the 
background (where mask 𝑀 = 0) with that 
of the reference image 𝐼𝑅, while keeping 
the original foreground amplitude and 
phase unchanged

➔ To amplify the visual contrast between 
the instance and its background to make the 
camouflaged object more distinguishable
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3. Method
Few-shot Instance Segmentation Pipeline

Focus: Instance-Aware Frequency-Based Data Enhancement

Following FS-CDIS[4] and CamoFA[13], our FS-CAMOFreq framework exploits the frequency-based 
data enhancement in an instance-aware manner. 
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3. Method
Few-shot Instance Segmentation Pipeline

Focus: Instance-Aware Frequency-Based Data Enhancement

Our FS-CAMOFreq formulates the few-shot CIS task with:

➢Base training phase: on 80 COCO classes

➢Novel fine-tuning phase: on 47 CAMO-FS classes with 1, 2, 3, 5 shots per novel class 
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4. Experiments
• Successfully employ frequency-based enhancement in few-shot learning on camouflage 

instance segmentation domain

• Our FS-AMOFreq improves over the SoTA FS-CDIS[7] in both tasks on CAMO-FS benchmark

Tab. State-of-the-art comparison on CAMO-FS dataset. The chosen backbones are COCO-80 FPN-ResNet-101.
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4. Experiments – Ablation study

• This inverse setting results in 
performance degradation

• Altering foreground features disrupts 
camouflage cues, leading to model 
confusion and reduced accuracy
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Tab. Ablation study of our FS-CAMOFreq on instance region 
augmentation evaluated on CAMO-FS

Fig. Visualization results of our FS-CAMOFreq on the CAMO-FS



5. Conclusion
In this work: 

• We proposed FS-CAMOFreq – a novel framework that enriches image representations 
through instance-aware frequency domain augmentation

• Extensive experiments on theCAMO-FS benchmark validate the superiority of our 
approach over existing state-of-the-art baselines

In the future: 

• Explore the adaptive frequency-based enhancement approach

• Extend our framework to other dense prediction tasks under limited supervision
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