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1.Abstract

This study proposes a new model (MROIC)  for the accurate extraction of coastal fish cage and raft information from satellite imagery, crucial for understanding mariculture 

patterns. Integrating spatial-spectral enhancement (SSE) and object-based image analysis (OBIA), the MROIC model leverages advanced techniques to achieve robust 

classification in complex environments, even under the influence of clouds and vessels. Demonstrating high extraction accuracy (90.43% and Kappa 0.80), the MROIC model 

offers significant technical support for government planning, risk assessment, and management efficiency in fishery facility areas.

2. Study Areas 3. Formulas of SEE and OBIA Techniques

Sansha Bay, Ningde, Fujian, China
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4. SEE Results 5. OBIA Classification Results

Region Method OA Kappa

A

MROIC 92.0% 0.83

MBIC 90.3% 0.79

ROIC 81.1% 0.63

B

MROIC 89.2% 0.79

MBIC 82.7% 0.61

ROIC 73.3% 0.54

C

MROIC 90.1% 0.77

MBIC 89.5% 0.71

ROIC 77.9% 0.53
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6. Discussion and Conclusion

1. The SEE results show that bands R1–R6 enhance color saturation, 

target distinction, and image layering, with the green and NIR-

derived R4 band proving most effective in identifying fishery 

facilities and mitigating vessel and cloud interference. The OBIA 

results demonstrate clear boundary delineation and reduced noise, 

effectively capturing the spatial structure and geometric 

characteristics of fish cages and rafts.

2. The MROIC model, integrating SEE and OBIA, accurately extracted 

fish cage and raft information from GF-2 satellite imagery in Sansha 

Bay. The model demonstrates high extraction accuracy (90.43% 

overall, Kappa 0.80) and low errors, providing a robust tool for 

coastal fishery facility management in complex environments.
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