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Analysis of Environmental Transformation in the Korean Peninsula through Image
Recognition of Gaihozu (the Former Japanese Army Maps)
- Semantic segmentation of land use and land cover in historical maps -

Yuichiro Shikimi*, Tomoki Nakaya**  Ryohei Sekine***, Yuzuru Isoda****

Abstract: Gaihozu are “maps of external territories” compiled by the former Japanese Army from the Meiji era
through the end of the Pacific War, primarily for military and colonial administrative purposes. Because they
contain detailed geographic information for parts of the Asia—Pacific where historical sources are scarce, they
constitute valuable materials for historical and geographical research. In this study, we target Gaihozu of the
Korean Peninsula and apply U-Net to perform semantic segmentation into nine classes—paddy fields, buildings
(three subclasses), water bodies, sandy—gravel areas, wetlands, muddy ground, and background. Before training,
we conducted georectification to achieve spatial alignment with contemporary geospatial datasets. Training was
carried out for 98 epochs; the Dice loss decreased to 0.2, and the mean IoU exceeded 0.6 and remained stable at
that level. Going forward, by comparing the historical maps with present-day maps, we aim to quantify how
conversions from low-lying and paddy areas to urban land have influenced current urban disaster vulnerability.

Keywords: ES Hi[X] (historical map) , B~ 7 4 v 7 « 87 A7 —3 3 (semantic segmentation) , BAfifE}:/5
(Korean peninsula) , #J¥X (topographic maps) , THIFIf - +-Hi#%7= (land use/land cover)
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