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Study on Parking Space Occupancy Recognition Based on MobileNet and
Intelligent Parking Guidance Strategy

GU Si-si, WANG Miao, YU Jia-qing
( CCCC Highway Consultants Co. , Ltd. , Beijing 100088, China)

Abstract: In order to solve the problem of difficulty to find a parking place in the expressway service area and
provide accurate parking space information and effective parking guidance, the parking space occupancy
recognition and intelligent parking guidance strategy based on MobileNet is proposed. Based on the detailed
analysis of the parking situation in the expressway service area and analysis of the existing problem, the
intelligent parking guidance and classification strategy in the service area is proposed, and a technical route of
parking space recognition based on Al vision is built. First, taking the high position and low position videos
in the service area as the detection data source, the parking space occupancies are classified and analyzed in
real time by using the lightweight MobileNet classification model, so as to provide accurate and reliable
information about the vacant and occupied parking spaces in the parking lot. Then, through the 3-level
guidance screen, the 3-level parking guidance including main line pre-announcement guidance, entrance

total capacity guidance, and parking space guidance of different vehicle types is realized, so that travelers can
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have a comprehensive understanding of the parking space occupancy information in the service area in

advance. To verify the effectiveness of the intelligent parking guidance classification strategy, an expressway

service area in North China is selected for field verification. The result shows that (1) the MobileNet-based

parking space occupancy recognition model has the recognition accuracy of 98. 0% in daytime with sufficient

licht and 90. 0% at night; (2) the total travel time of vehicles due to congestion in the service area during

peak holidays is reduced by about 7%, it can save 20% to 30% of searching time compared with the

searching time in the traditional service area parking lot. Therefore, the proposed MobileNet-based parking

space occupancy recognition and intelligent parking guidance strategy can significantly solve practical

problems in service area, meet the public’ s travel parking needs to the greatest extent, relieve the pressure of

parking during peak hours, and improve the traffic capacity of the service area.
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Fig.1 Opverall structure of hierarchical intelligent parking guidance system
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Fig.2 Technical route of parking space recognition based on Al vision
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Fig. 3 Selection of parking area
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Fig. 4 Selection of diamond parking area
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Fig. 5 Schematic diagram of layout of guidance screen of hierarchical intelligent parking guidance system
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