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Effects of Different Induce Solvents on the
Crystallization of Intermediate Phase Perovskite Thin Films

Shang Zhifeng', Ren Yingke’

(1. Engineering Training Center, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. School of Sciences, Hebei University of Science and Technology, Shijiazhuang 050018, China)

Abstract; The organic-inorganic hybrid perovskite (MAPDbI;) solar cells have been attracting the
attention of many researchers due to its rapidly power conversion efficiency. However, the morphology
of perovskite crystals is difficult to control due to the faster growth rate of Pbl, and slower growth rate
of MAI Hence, it is very important to unify the growth rate of MAI and Pbl; in the process of prepar-
ing MAPbI;. Dimethylformamide (DMF) and dimethyl sulfoxide (DMSQO), as oxygen donors, which
can form complexes with Pbl, to grow uniform and dense perovskite films. By changing the ratio of
DMF and DMSO in the precursor solution, the formation process of intermediate phase was regulated to
achieve the regulation of crystal growth rate. Furthermore, the coordination ability of DMSO and Pbl, is
stronger than that of DMF, and DMSO is more likely to interact with the S = O double bond of Lewis
acid Pbl, and affect the growth rate of crystals. The photoelectric conversion efficiency of the photovol-
taic device based on the best perovskite thin film can reach 16.41%.

Key words: thin film technology; perovskite solar cell; Lewis acid-base; intermediate phase; mor-

phological control
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Research on Intelligent Detection Method of High-Speed
Railway Bridge Cracks Based on YOLOVS and U2-Net

Qiao Pan', Pan Cunzhi', Zhang Mengmeng’

(1. School of Mechanical Engineering. Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. School of Traffic and Transportation, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)
Abstract; Due to the complexity of crack shape and environmental impact, the traditional digital image pro-
cessing technology is not effective enough in detecting cracks of bridge structure, and lacks of adaptive ability
and intelligence. Therefore, a crack detection system combining YOLOv5 and U2-Net based on deep learning
was proposed in this paper. YOLOV5 could realize real-time and high-precision crack identification and location.
A U2-Net image segmentation model, which is more suitable and significant and has strong feature extraction
ability, was introduced. The crack width measurement method based on the algorithm of calculating the maxi-
mum contour tangent circle was proposed. By simulating the destructive experiment of the high-speed railway
bridge, 2 560 test images were collected as the input of the system to evaluate the system. The results show
that the accuracy, recall rate and AP of the model test set are 92. 21%, 94. 63% and 95. 32%, respectively.
The accuracy, recall rate and AP of the segmentation model test set reach 92. 86%, 95. 61% and 93. 35%
respectively, and the crack width can be accurately calculated.

Key words: high-speed railway bridge; machine vision; crack detection; YOLOv5; U2-Net



