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Intelligent Monitoring of Concrete Vibration Quality Based on Space-Air-Ground Integrated
Perception

WANG Dong', GUAN Tao', YANG Shuai*, WANG Xiaoling', ZHAI Haifeng?, REN Bingyu®
(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300350, China; 2. Yalong River
Hydropower Development Co., Ltd., Chengdu 610051, China)

Abstract: It is essential to ensure the concrete construction quality of high arch dam via comprehensively collecting multi-source
heterogeneous information in the concrete vibration construction and timely and objectively analyzing vibration quality. For
incomplete information perception and undesirable data quality in current space-ground perception technology during concrete
vibration construction, an intelligent sensing scheme with space-air-ground integration for concrete vibrating construction
information was established to realize the stereoscopic perception of multi-source, multi-modal and multi-scale construction
information in the concrete pouring process. On this basis, the Kalman-based denoising method for positioning data of Global
Navigation Satellite System (GNSS), improved Faster R-CNN-based video analysis method and DebrGAN-v2-based surface image
deblurring method were proposed, respectively, for numerical type, video stream, and image information. Taking Yangfanggou
hydropower station as an example, the intelligent analysis and monitoring of concrete vibration quality can be realized by the
proposed space-air-ground integration sensing method.

Keywords: concrete vibration; space-air-ground integrated perception; intelligent monitoring; Kalman filter algorithm; improved
Faster R-CNN; DeblurGAN-v2 model
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