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Alumina rotary kiln flame image retrieval based on flame shapes
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Abstract: A shape based alumina rotary kiln flame image retrieval method was proposed. First, the flame shapes were
analyzed detailedly, a distance function was put forward. Through Fourier transformation, the flame shape Fourier
descriptors were calculated. The results indicate that this distance function can depict the shape effectively. A flame image
retrieval prototype system was proposed using this Fourier descriptors. With the flame images sampled from an alumina
rotary kiln, retrieval experiments were carried out with the traditional retrieval method, invariant moment retrieval
method and the proposed method. The results demonstrate that the proposed method outperforms the other two methods
in terms of retrieval precision and efficiency. The research results can provide strong support for the control of the rotary
kiln.
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Fig.1 Schematic diagrams of flame shapes: (a) Normal shape; (b) Upper deflected shape; (c) Lower deflected shape; (d) Thin and
long shape; (e) Fat and short shape
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Fig.2 Segmentation and shape extraction of flame image: (al), (bl), (c1) Flame images; (a2), (b2), (c2) Image

(a3), (b3), (c3) Flame shape extraction

segmentation;
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Fig.5 Screenshot of retrieval results: (a) Proposed method; (b)

Traditional method; (c) Invariant moment based method
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