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Introduction – Context

• Camouflage is a complex biological strategy that animals use to conceal their appearance by 
blending in with their habitat

• Identifying camouflaged objects has various applications: search-and-rescue work, wildlife 
population monitoring, media forensics, etc.
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Exemplary camouflaged samples extracted from CAMO-FS dataset
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Problem statement

• Camouflage object detection and instance segmentation:

• Challenges: Lacking fine-grained annotated data for camouflage domain

➔ Few-shot learning

• Remaining challenges: few-shot data lacks diversity due to limited number of samples

➔ Data enhancement
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Problem statement
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Key contributions

• CAMO-InstSynth framework with a generative multi-conditional background synthesis 

method to enhance existing few-shot camouflage samples on FSOD and FSIS

• Extensive experiments on CAMO-FS benchmark to demonstrate the robustness of 

CAMO-InstSynth over existing SoTAs
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Proposed method – CAMO-InstSynth
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• We consider image Ireal consisting of a foreground Ifg and a background Ibg

• Then, we synthesize two background with two versions:

• These inputs are fed into the Diffusion-based Background Generator, i.e., Blended Diffusion[1]

Multi-Conditional Background Synthesis
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[1] Avrahami, O., Lischinski, D., Fried, O.: Blended diffusion for text-driven editing of natural images. In: CVPR 2022
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Sampling strategy
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Notation:

• Real image: fg − bg + fg − bg + bg 

• Real foreground: fg 

• Synthetic background: bg

➔ Sampling ratio: 1 fg − bg : 1 fg − bg : 1 bg 

NISBOISB

fg − bg fg − bg bg fg − bg

Real image 
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• CAMO-InstSynth achieves the highest average accuracy over SoTAs 
on CAMO-FS benchmark

Experiments – SoTA comparison
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Image Ground-truth Prediction
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Experiments – Ablation study

• Both OISB and NISB variants outperform 
the vanilla iFS-RCNN

• iFS-RCNN + NISB consistently achieves 
the best performance

➔ Background-aware synthesis better 
captures camouflage characteristics where 
foreground and background are strongly 
entangled
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The breakdown improvement of our proposed CAMO-InstSynth over 
two different approaches on top of baseline iFS-RCNN
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Experiments – Ablation study
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Exemplary background synthesis results between the two variants of OISB and NISB
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Conclusion

In this work, we contribute:

• CAMO-InstSynth framework with a generative multi-conditional background synthesis method to 
enhance existing few-shot camouflage samples on FSOD and FSIS

• Extensive experiments on CAMO-FS benchmark to demonstrate the robustness of CAMO-InstSynth 
over existing SoTAs

In the future,

• Handle more complex camouflage scenarios, i.e., multi-object, multi-scale, cluttered environments

• Investigate the framework generalization and consider an end-to-end manner
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