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Application of Multi-modal LoRa Communication
Mechanism in Photovoltaic Robots

Liu Xu', Wang Shuohe', Huang Xiaobo’, Li Suchen', Zhang Guoju®

(1. School of Electrical and Electronic Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Beijing Tiancheng Tongchuang Electric Co. , Ltd. , Beijing 102600, China)

Abstract: In order to solve the problems of high-power consumption and limited communication dis-
tance of photovoltaic cleaning robot communication, the application of LoRa (LLong Range) technology
in photovoltaic robots is studied. Combined with the application scenarios of photovoltaic robots and Lo-
Ra technology, a low-power communication scheme was designed. A multi-modal LLoRa communication
mechanism based on LoRaWAN standard protocol, Class A, B, and C modes was proposed, and the
network layer was designed. The communication protocol realizes the balance between the power con-
sumption of the robot system and the communication aging. Finally, combined with a distributed roof
photovoltaic project in Beijing, the system solution was realized. Experimental analysis shows that com-
pared with the traditional control method, the proposed LLoRa communication mechanism can reduce
power consumption and improve product performance.

Key words: photovoltaic robot;LLoRa; LPWAN;communication
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Moving Target Detection Based on Improved ViBe Algorithm

Zhang Guangyue, Yuan Jiajing, Zhou Han, Kang Xince

(School of Electrical and Electronic Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: Aiming at the problem of high false detection rate of moving targets in Visual background
extraction algorithm (ViBe) in lens jitter and dynamic scene, an improved ViBe algorithm was pro-
posed. Firstly, the overall motion of background pixelsis used to judge whether the lens was jittery, the
global motion parameters were obtained according to the motion of the background pixels, then the mo-
tion compensation algorithm was added to eliminate the influence of the lens jitter on the background
model update. Finally, the dynamic noise in the dynamic scene was filtered by the connected domain set
of the foreground image to achieve more accurate moving target detection. The results of various data
sets show that the improved ViBe algorithm can accurately detect moving targets in lens jitter and dy-
namic environment, and each evaluation index is superior to the classical ViBe algorithm and other com-
parison algorithms, has certain practicability.

Key words: Visual background extractor; lens shake; background extraction; dynamic scene;

motion compensation



