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This study developed an automated method for estimating sea ice concentration (SIC) and melt pond fraction (MPF) using
ship-borne camera images acquired in the Arctic Ocean in 2024—2025. After applying a bird’s-eye view transformation,
open water areas were extracted based on brightness and color components, and SIC was estimated from the remaining
ice-covered areas. In addition, MPF was estimated using color components and local image variance within ice-covered
areas. The method performed stably under good visibility but tended to overestimate under foggy conditions and

underestimate during twilight or when thin ice was present.
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