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Liquid Level Instrument Recognition Based on Deep Learning
Li Chang. Wang Xuejun

(School of Information Science and Technology. Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract ; The substation is very important to the safe operation of high-speed railway. In order to accurate-
ly obtain the accurate reading of liquid level instrument in high-speed railway substation, this paper proposed
KN-YOLOX-S deep learning network model based on YOLOX-S. In the backbone network, Ghost convolution
was introduced to replace the traditional convolution layer, which reduced the network parameters and computa-
tion, and realized the lightweight of the model. The KNSE attention module was added to the SPPBotteneck
module of the backbone network to improve the ability of the network, which extracted effective feature infor-
mationand enhanced the ability to extract effective feature information. The experiment showed that the KN-
YOLOX-S model improved 0. 4% compared with that of the YOLOX-S model in mAP@0. 50, and mAP@O0. 5.
0. 95 improved 0. 54%, and the reasoning speed almost tripled, meeting the real-time detection requirements of
the liquid level gauge in the high-speed railway substation.

Key words: substation; liquid level instrument; deep learning; real-time detection
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Reliability Analysis of Primary Lining for Composite Lining of Railway Tunnel
Gong Yanfeng', Yuan Jianxiang’, Jiao Qizhu', Song Yuxiang’, Zheng Qiang'

( 1. China Railway Siyuan Survey and Design Group Co. Ltd. , Wuhan 430063, China;
2. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract; The issue of Code for Design of Railway Tunnel (Limit State Method) (Q/CR 9129—
2018) makes the probabilistic limit state method develop rapidly in the design of railway tunnel struc-
ture. However, the prescribed design method and the target reliability index are all for the secondary
lining structure, which is not suitable for the design of primary lining. To expand the application scope
of the specification to the primary lining, the composite lining structure of eight sets of general reference
maps of railway tunnel lining was taken as the research object, and the load-structure model of the inter-
action between the primary lining and the secondary lining was established. The beam unit was used to
simulate the initial primary and secondary lining, and the rod unit was used to simulate the elastic chain
link between the initial primary and secondary lining, and the elastic constraint between the surrounding
rock and the support. For normally distributed random variables, truncated normal distribution was
taken. The Monte Carlo method was used to analyze the load effect of the primary lining, and the JC
method was used to analyze the reliability of the primary lining. The target reliability index of the pri-
mary lining was determined by the calibration method. Through the comparison with the relevant norms
at home and abroad and the analysis of the material performance, the target reliability indexes of the
secondary safety grade tunnel primary lining are 2. 7 and 3. 2 respectively.

Key words: composite lining; reliability analysis; target reliability index; calibration method; prima-

ry lining



