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Development of Smart Parking System with Deep Learning
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Abstract

A Smart Parking System has been achieved, which detects and tracks vehicles, and recognizes the status of parking availability by
using deep learning from the fisheye image of an omnidirectional network camera that can capture images at a 360-degree wide angle
of view. In a conventional system, a sensor is embedded on the road surface of each parking lot, or a stereo camera is used for
observation. However, there are issues of the installation and adjustment man-hours and recognition accuracy. Our system has
achieved easy installation without installing the sensor on the road surface or adjusting the lens and angle of view, as well as both the
security of the parking lot and automatic recognition of the status of parking availability with one camera. As a result of a field trial at
Smart City in Denver City, USA, we confirmed that our system satisfies practical operation by the customer in the following two ways.
One is the reduction of the installation and adjustment man-hours to half a day, which is about half that of a conventional system. The

other is the accuracy of status recognition for parking availability, which is 10 % higher than that of a conventional system.
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Fig. 1 System configuration
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Fig. 2 Flow chart of the video analytics PC
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Fig. 5 Example of incorrect detection:

car shadows (left) and snow marks (right)
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