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Lossless Data Compression Method Based on Edge Computing
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1 School of Information Engineering, Wuhan University of Technology, Wuhan 430070, China

2 Hubei Key Laboratory of Broadband Wireless Communications and Sensor Networks, Wuhan 430070, China

Abstract Through the Industrial Internet of Things(IIoT), various industrial equipments, monitoring instruments and sensors
can be connected to each other. The operating status of equipment can be fully sensed through monitoring instruments and sen-
sors,and the equipment status can be analyzed and predicted based on sensing data. However, the analysis and processing of mas-
sive amounts of sensing data requires a lot of storage space and computing power. Sending it to the cloud platform will inevitably
take up a lot of bandwidth and cause a large delay. It is difficult to meet the requirements for real-time analysis and diagnosis of
device status. Therefore,for the state-aware data of industrial equipment,a lossless compression method based on optimal diffe-
rential and linear fitting entropy reduction transform is proposed.and the perceptual data is compressed losslessly at the edge of
data collection,so that the transmission efficiency is greatly improved and the perceptual data can be quickly transmitted to the
cloud platform for analysis and processing. This method selects an effective entropy reduction transform from the optimal diffe-
rence and curve fitting difference according to the variance of data difference sequence and the acquisition frequency,and uses
Lempel-Ziv-Oberhumer(1.LZO) compression algorithm for secondary compression. The new method is tested on two different data
sets. Experimental results show that the lowest and highest compression rate of this method can reach 77 % and 93 % ,respective-
ly. At the same time, the characteristics of its lossless reconstruction are verified.

Keywords Industrial Internet of things,Edge computing,Perceptual data,Reduced entropy transformation,.ZO
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Table 1 Data compression ratio comparison
2048 1096
RCH #-18E 0.930 0. 930
LZO-38 & 0.857 0.857
X #[10]-38 & 0. 909 0. 891
RXH &k 0. 822 0.822
LZO-m % f 0.601 0.613
Xik[10]-/m i & 0. 482 0.497
R SUH - R 0.770 0.770
LZO- R it 0. 620 0.620
Xk [10]- Rk 0.765 0.752
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D https://csegroups. case. edu/bearingdatacenter/pages/download-data-file
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