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Reconstruction of 3D model of gas flow distribution in
blast furnace throat
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Abstract: Because of the importance of the gas flow distribution in testing the production status and the undetectable
nature of it, we propose a 3D model reconstruction method based on the top camera for simulating the gas flow distribution
in the blast furnace throat. First, we build the hardware architecture of the detection system. Next, the edge detection
algorithm is applied to extract the feature points after preprocessing the generated image. The shape of gas flow is drawn
by the edge detection algorithm based on the director chain code. Then, combining the camera internal parameters, we
obtained the coordinates for the gas flow in 3D model by using the relations of coordinate 3D transform and coordinate
mapping. The 3D model for the gas flow distribution is built eventually. The change of the gas flow distribution after the
blast furnace burdening can be inferred in simulation by comparing the variations of 3D models in four development stages
of the gas flow distribution, resulting in the internal gas flow distribution of the blast furnace. This distribution will be used
as the basis for guiding the operation of furnace burdening as well as making the blast furnace to run steadily.
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Fig. 1 Hardware architecture of detection system
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Fig. 2 Imaging model of the linear camera
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Fig. 3 Imaging model of gas flow detection
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