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End to end parking slot detection network integrated with parking line direction

Wang Jiazhou Sang Haifeng

(School of Information Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: One of the basic requirements for automatic parking of smart cars is to quickly and accurately detect unoccupied parking slots.
To address this issue, an end-to-end train detection network that integrates the direction of the parking line with global features was
designed. First, the coordinates of key parking spots and the direction of the corresponding parking line are extracted, and local features
are extracted from the global features using the coordinates of the key spots. Integrate key point information, local features, and global
features using the cross-attention mechanism, and use the entrance line discriminator to infer the composition relationship of key points’
parking slots. Based on the composition relationship of key points and the direction of the parking line, the regional image of the parking
slot is cropped and sent to a customized parking slot occupancy classification network for classification, resulting in the occupancy
information of the parking slot. The proposed method was tested on the public benchmark dataset PS2. 0, where the detection accuracy of
the method for rectangular parking slots was 99. 65%, and for tilted parking slots was 99.04%. The detection rate of 80 frames per
second was achieved on a single GPU. It has been verified that the proposed method can detect the location, direction, and occupancy of
parking slots in real time with high accuracy.

Keywords : parking slot detection; direction of parking line; end-to-end; key point; cross attention; parking slot occupancy
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Fig. 2 Overall structure of end-to-end parking slot detection network integrating parking line direction
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Table 1 Parking slot occupancy detection network

Layer Name Output
Input 3x128x128
Convl 16x128x128

Maxpool 1 16x64x64

Conv2 32x64%x64

Maxpool2 32x32x32
FC1 1x64
Fc2 1x3
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Fig. 6 Parking slot direction annotation
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Table 2 Effectiveness comparison under PS2. (0 dataset

(%)
Wik FRRER R A ER BRI R R ER
DeepP$S 98.99 99.13 96. 15 92.59
DMPR-PS ~ 99.42 99.37
VPS-Net 99. 63 99.31 90. 12 90. 12
Gen-PS 99. 56 99.42
Ours 99. 65 99. 44 99. 04 98. 85
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Table 3 Inference efficiency under the PS2. 0 dataset

Bk FRR/N/MB HEBRE A /ms ARG/ %
DeepPS 255 10 98.99
DMPR-PS 121.3 9 99.42
VPS-Net 226 12 99. 63
Gen-PS 465 22.5 99. 56
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Table 4 Module ablation experiment
AR ARSI 2% ZE TR AR/ % BB/ MB HUE/ms

x X 99. 56 465 22.5
Vv X 99. 54 289 15.3
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Table 5 Comparison of different cross attention values

0 K v KR/ % B/ %
Fl Fg Fl 99. 48 99.30
Fl Fg Fg 99. 65 99. 44
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Table 6 Comparison of different loss weight coefficients

9] a, a; KEHE/ % B/ %
1 1 1 98. 40 98. 24
100 100 1 98. 33 98. 20
100 1 100 99. 28 99. 15
100 1 1 99. 65 99. 44
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