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Sharpness Image of Burden Point Cloud Based on CR Lower Bound
Unbiased Energy Estimation

WANG Qian''? WU Jiang-Xue" ? HOU Qing-Wen"? CHEN Xian-Zhong" *

Abstract Image information obtained by the radar is an important parameter in the control process of the distribution
in iron and steel smelting. The interior of the blast furnace presents high complication. The traditional signal processing
method is difficult to extract the effective information accurately and stably, which seriously misleads blast furnace charging
operation. Based on the imaging principle of remote sensing SAR radar, this paper designs the industrial SAR scanning
radar, which multiplies the density of the sampling points of the surface. We propose a new image forming algorithm of
the point cloud surface. In this paper, the characteristics of the echo signal of the surface of the blast furnace radar are
analyzed. We design multistage filters for 2D spectrum as a denoising operation in order to isolate a strip of surface echo
signal area. To estimate the distance of the blast surface, based on the Cramer-Rao lower bound (CRLB), a new method
is proposed to estimate the distance frequency of the blast surface by using energy centrobaric correction method after
the weighted sampling of the peak ridge of the sharped surface belt, and the 3D mesh point cloud model is generated,
and CRLB is used to evaluate the performance of the algorithm in this paper. In harsh conditions, the point cloud
imaging verification of measured echo signal from blast radar shows that proposed method is superior to the traditional
peak searching method, and it can effectively process the signal with low signal-to-noise ratio and accurately extract the
effective information of the material surface. At the same time, the accuracy of frequency estimation is higher, and the
error of frequency estimation is closer to CRLB lower bound than that of other methods.

Key words Burden surface, iteration threshold filtering, ridge peak sharpening, energy centrobaric correction method,
Cramer-Rao lower bound (CRLB)
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Fig.3 Comparison of 2D spectra of radial echo signal of blast surface
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(a) Ideal signal (Collected from no.3 bf no.2 radar of a steel plant at 10:57 on April 20, 2018)
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(b) Low SNR signal (Collected from no.3 bf no.2 radar of a steel plant at 03:57 on April 22, 2018)
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Fig.12 Imaging effect of 3D surface point cloud
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