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Vehicle Type Discrimination in Large-scale Outdoor Parking Lot
Using pdi-Bagging

x H. Trie!, I. Hayashi', and T. Katada®? (*Kansai University ?Nichizo Tech Inc.)

Abstract: Recently, in many large-scale outdoor parking lots, the degree of congestion is displayed
for each vehicle type section. It is important to recognize how and what kind of vehicle is parked in
the lot from the viewpoint of effective utilization of the parking lot. The vehicle type is identified by
the division status judgment system using a wide-angle camera. Wide-angle cameras are cheaper than
infrared sensors and ultrasonic sensors. In addition, the cameras are less susceptible to the effects of
weather and have the advantage of also serving as security cameras. However, since there are many cases
where the amount of video data between vehicle types is imbalanced, which may affect the identification
rate of vehicle types. In this paper, we try to improve the discrimination rate of vehicle type identification
by using pdi-Bagging. Specifically, the generated image virtual data is added to the image data of the
wide-angle camera to correct the imbalance in the amount of data. In addition, we will develop a vehicle
interior situation judgment system that obtains a high vehicle type identification rate by introducing the
model kickback of an ensemble learning discriminator. We introduce the outline of the basic algorithm

of this system and application examples.
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Fig. 1 Large-scale Outdoor Parking Lot
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Fig. 2 Vehicle Type Detection System
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Fig. 3 pdi-Bagging Algorithm
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Fig. 5 Normalized Vehicle Images
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Table 1 Discrimination Rate of pdi-Bagging without Kickback and with Kickback
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Table 2 Average Values of Data Distribution fo

r Small and Large Type Vehicles by pdi-Bagging(E)
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