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Abstract: The position and shape of the burden surface in ironmaking are important indicators for the control of the
smelting process. Microwave imaging device based on the principle of synthetic aperture radar (SAR) effectively extracts
radial surface information in the hot state. In the intricate center of burden surface, the echo is mutable and even no echo
with the shadowing effect. A dual-focus measurement imaging system for the center area is constructed. Two radars are
installed symmetrically at the selected position. The antenna swings with a motor moving in constant speed, and a two-
dimensional coordinate matrix is obtained by radar, then the matrix is transformed into a rectangular image with uniform
pixels by resampling interpolation method. The scanning overlap area is determined according to the actual parameters
and a dual-focus SAR algorithm (DfSAR) are designed to stitch images from two radars. Compared with mean fusion, the
mutual information is improved by 10.43% and the image definition is improved by 23.91%. Finally, the constant false
alarm rate (CFAR) algorithm is used to effectively filter the interference of dust in the blast furnace on the image.
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Table 1 Root mean square error of interpolation image
and original image

ECHIEWARIA RMSE/{&
T AT R 3.4970
FORAER{E VR 3.0776

AT ISR A SC 1 XU AR MG Rl 5% (dual-focus
SAR, DfSAR)X S 75 1845 5 i R 1A 2, %
F [E—A LA BN & B A R R o ebE i, I
5 XU B E S X R B E S (mean
fusion, MF) 7772 LR, H 2 WP 8 PR vFA il
s, BTN E AT G AR AR RS
Fe A PR R I 1]

BHIERE / m
1S 0 o 9 U AW — O

FrES /m

(a) AELSAREMS



1834 w5 MM %37 %
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1 Table 2 Performance evaluation index of image fusion
i algorithm
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Fig. 17 Left and right position images to be fused
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Fig. 18 The effect of mean fusion algorithms
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Fig. 19 The effect of fusion algorithm in this paper
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Fig. 20 The effect of different fusion algorithms for four

groups of scanned data
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Table 3 Fusion image quality evaluation of two

algorithms

M EEEVE BEME HELE FREE EWE
47856 2.4955 15.1238 2.8236

E20(a)
DfSAR 5.1761 2.7564 18.5669 3.4720
MF  4.5759 2.3333 14.1325 2.7216

E20(b)
DfSAR 5.0147 2.6888 17.9104 3.4008
MF  4.6424 2.4446 15.1879 2.7244

E]20(c)
DfSAR 4.9747 2.7126 17.8905 3.2720
MF  4.6424 2.4446 15.1879 2.2763

E20(d)
DfSAR 4.9382 2.6320 15.3985 2.8600
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Fig. 21 Noise reduction effect of SAR image of

burden surface
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