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Classification and Recognition of Parking Spaces Requiring
Three-point Turns on Public Roads Using Aerial Images

Abstract: Three-point turns in parking lots can easily cause collisions with pedestrians or vehicles, and are
especially dangerous when three-point turns are required on public roads. In this study, we summarize and
classify the structure of parking spaces that need to three-point turns on public roads into two patterns.
We also discriminate parking lots semi-automatically from the aerial image data whether the parking space
belongs to a certain parking pattern or not. The discrimination is based on the location of vehicles and
parking grid lines. For vehicle detection, we utilize the YOLO model and for parking frame line detection,
we use the template matching technique. The results of the evaluation experiments showed that a precision
of 0.99 and a recall of 0.89 are obtained for vehicle detection, while a precision of 0.97 and a recall of 0.77
are obtained for parking frame line detection.
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