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Abstract: The burden profile plays an essential role in the decision-making for the blast furnace burden distribution.
This paper combines the radar measurement data with the mechanism analysis of burden distribution process based on the
developed new radar measurement. First, according to the Newtonian mechanics, this paper calculate the law of burden
particles motion from the flow control gate to the burden profile. Then, the burden profile model is established under the
volume constraint principle. Finally, the Gaussian process regression model is used to fuse the mechanism-based burden
profile model with the swing radar measurement data. The blast furnace burden profile model based on radar data and
mechanism model is established. The simulation results show that the proposed data-fusion method has better fitness to
the burden profile based on the radar measurement and mechanism model. Besides, the proposed method is helpful to the
stable operation, energy conservation and emission reduction for the blast furnace.
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Fig. 1 Burden movement process

FE2 PR L ,.

SPOREMERIAL A 7 IR Y i N A R, AR A
RERE R A 2 E R, FEAN R R OO0 roRHi
H B A, TS Bk N eI R g 5

vy =1/ (v} + 2gH) K¢ =

\/ (02 + 28(Hy + ——)) K, )
S1n &
AT H R VA1 1 B e e v 1 5 B, B m;
Ho b MK, 20 Hym; e AT R BB BE, 2 for
Sym; g B J7 IR, BT Amis?; o e T RE T A
(e i Yt 5 2 B 1) 50 ), K B0 2R 8, ARk
KPRk 5 R R 48 K Ay ARk ()
HE3 b IS v,
ORI e S A 1 I BN N S 2, 1 SRt okl
WOREHEAT 32 340, JEoRHIBURL BT 52 21 1 3 B 2 .

B 2 JPoRERTRL 52 7350

Fig. 2 Force analysis of burden particles
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Fig. 5 Swing radar burden profile measurement system
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Fig. 8 Modeling of blast furnace burden profile mechanism
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Table. 3 Influence of different covariance functions on
fusion effect
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