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DEVELOPMENT OF AN IMAGE RECOGNITION AI USING SOFT LABELING
FOR CONTINUOUS PERFORMANCE EVALUATION
OF WATERFRONTS AND STREETS

Yuka BANDO, Kanyou SOU, Kento YOH and Kenji DOI

This study aims to continuously evaluate the performance of urban waterfront spaces and streets by de-
veloping an image recognition Al model using soft labeling. First, a new dataset for waterfront spaces was
created, and crowdsourcing was utilized to annotate images, reflecting diverse subjective perceptions. The
model was trained using the pre-trained VGG16, and it was confirmed that soft labeling enables more
accurate evaluations than traditional hard labeling. Spatial performance evaluation was conducted for major
waterfront spaces in Osaka City based on three indices: Walkability, Lingerability, and Vibrancy. Addi-
tionally, Grad-CAM++ was employed for visual analysis to identify key factors influencing the evaluations.
Furthermore, through a case study of the Higashiyokobori River, improvement measures were proposed to
enhance spatial performance, highlighting the importance of integrated planning that considers both water-

fronts and surrounding streets.
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