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Figure 1 Example of data annotation
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Table 1 Specific information of SSD300_ VGG

feature map
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Figure 3 Original SSD object detection framework
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Figure 5 MobileNet-V3-SSD object detection framework
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Table 2 Specific information of SSD320_MobileNet_V3

feature map
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Table 3 Algorithm performance of different detection networks

FHIESEIER MAP face_MAP  face_mask_MAP  JIIZ:¥ERT/h FPS HEFRAGIT /ms
SSD+VGG16 89. 40% 89. 14% 89. 66% 3.88 2 475
SSD+MobileNet-V3 78.49% 68.31% 88.67% 1.71 12 86
x4 AEENMEHEEERR
Table 4 Performance indicators of different detection networks
FEAEAR IR AR A7 oru SR GFLOPs MAddIG ks
Fo /N /MBS % i i /MB
SSD+VGG16 300%x300x3 1155 70 23 879 570 30.540 0 60. 99 206. 35
Yolo-V3 416x416%3 1 659 70 61 626 049  155.400 0 310. 30 236. 32
SSD+MobileNet-V3  320x320x3 1 025 20 3 626 508 0.483 7 0.95 108. 60
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A Mask Wear Detection Access Control System Based on
Improved SSD and Jetson Nano

MAO Xiaobo', XU Xiangyang', LI Nan', WEI Liugian', LIU Yuxi', DONG Mengchao', JIAO Miaoxin®

( 1.School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.School of Mechanical and Power Engi—
neering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In order to reduce the chance of cross infection caused by people not wearing masks during the epi-
demic, a mask wearing detection access control system based on improved SSD and Jetson Nano is designed to
quickly detect whether pedestrians at the entrance and exit wear masks and control the opening and closing of
the gate. Firstly, 6 000 training pictures suitable for the system are extracted from the two data sets of MAFA
and WIDER FACE, which are used as the training set and 2 000 as the test set; Secondly, the pixel level
transformations such as random rue and saturation and geometric level transformations such as random expan-—
sion and random clipping are used to enhance the small targets in the data set, so as to add more samples to
the data set and enhance the generalization ability of the detection network; Thirdly, the VGG feature extrac—
tion network of the original SSD is replaced by MobileNet-V3, which makes use of its speed advantage of
depth-wise separable convolution, as well as the optimization strategies such as H-Swish activation function
with less computation and lightweight attention mechanism ( squeeze and excite) to accelerate the detection
and improve the accuracy. Finally, the detection network is transplanted to Jetson Nano, an artificial intelli—
gence edge computing device with limited computing power, equipped with high-definition display, design a

foldable parallelogram baffle, and select appropriate peripheral equipment to form a multifunctional access
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control system with epidemic prevention value to quickly detect whether pedesirians at the entrance and exit of
public places wear masks. The test results on the embedded device are as follows: the target detection algo—
rithm SSD with MobileNet-V3 as the feature extraction network obtains 78% MAP and FPS is 12. Compared
with the original SSD algorithm with VGG as the feature extraction network ( FPS is 2) , the detection speed is
increased five times. Facts have proved that the system not only ensures the real-time performance, but also
takes into account the detection accuracy, so achieves the balance of accuracy and speed.

Keywords: mask wear detection; access control system; object detection algorithm SSD; Jetson

Nano; MobileNet-V3
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Curing and Adhesive Characteristics of Monocomponent Polyurethane Binders
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( 1.College of Civil Engineering, Chongqing Jiaotong University, Chongqing 400041, China; 2.Research Institute of Highway
Ministry of Transport, Beijing 100088, China; 3.Key Laboratory of Transport Industry of Road Structure and Material, Beijing
100088, China)

Abstract: Monocomponent polyurethane is a reactive adhesive, and its mechanical properties are better than
those of conventional asphalt binders, but the reaction process is easily affected by environmental factors such
as temperature, air and water, etc. During the paving and rolling construction of polyurethane mixes, it is nec—
essary to strictly control the construction time nodes of each process in combination with the site temperature
and humidity working conditions. In order to popularize the application of single-component polyurethane in
road, curing and adhesive characteristics of monocomponent polyurethane were studied in this paper. Curing
and adhesion characteristics of two single-component polyurethane ( PU) binders were studied from FTIR,
pull-out and shear tests. With the increase of natural curing conditions, the results showed that the isocyanate
index of PUH and PUHI decreased, while the urea index had the opposite trend. Both the isocyanate index
and urea index of PU were stable after 4 days natural curing,and the variation coefficients of isocyanate index
and urea index of PUH and PUHI were 10% and 2%, 2% and 2%, respectively in 4-7 days, which belong to
small variations, indicating that PU had basically reached the fully cured state. With the increase of curing
time, the pull-out strength and shear strength of polyurethane bonding system generally increased, and the
pull-out and shear strength of stone-polyurethane-stone interface were better than those stone-polyurethane-rub—
ber, rubber-polyurethane—ubber bonding system. The pull-out strength of rubber—-polyurethane—rubber interface
was the worst, and the shear strength of stone-polyurethane—ubber interface was the worst.

Keywords: monocomponent polyurethane; curing; adhesion characteristics; isocyanate index; urea index



