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➢ Maritime object detection is essential for maritime applications but relies on scarce and 

costly annotated data.

➢ Models generalize poorly due to inherent imbalances in existing maritime datasets 

across conditions and object categories.
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X-to-Maritime Generation

Bidirectional Object-Water Attention (BiOW-Attn)​​ module, 

which explicitly models the interactions between objects and 

their aquatic surroundings to generate physically plausible 

and realistic maritime scenes.

Objective Function  →

Conditional Injection
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Neptune-X Pipeline

Attribute-correlated Training Difficulty Factors

Exponential Moving Average Training Difficulty

Comprehensive Consideration
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Maritime Generation Dataset
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Data Generation Results
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Data Augmentation Results
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Contribution of our Work

◆ Generative Framework: We introduce X-to-Maritime, a novel

framework incorporating a Bidirectional Object-Water Attention

module to generate realistic maritime scenes under multi-condition

inputs.

◆ Sampling Strategy: We propose an Attribute-dependent Active

Sampling approach that dynamically estimates training difficulty

across semantic dimensions to select high-value synthetic samples.

◆ Benchmark Dataset: We construct the Maritime Generation Dataset

(MGD), the first dedicated benchmark for generative maritime

learning, featuring comprehensive annotations and diverse scenarios

Code (Github)
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