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Smoke detection based on ultrasonic chromatography
BAI Hailong, LI Baosheng, WANG Xinfei

(School of Instrument Science and Opto—electronics Engineering, Hefei University of Technology, Hefei 230009, China)

[ Abstract] Ultrasonic tomography is an extension of X-ray tomography. With this method, quantitative images of sound velocity,
sound attenuation coefficient, acoustic scattering coefficient and nonlinear parameters can be obtained. Based on this theory, a set of
ultrasonic tomography equipment for flue gas is proposed in this paper. The system controls the stepper motor and the ultrasonic
transmitting / receiving unit by the upper computer to realize the process of automatic device calibration, data acquisition, signal
conditioning and image reconstruction. On the basis of traditional linear array detection array, the layout method of surround probe is
innovated, which greatly increases the travel time and ultrasonic number obtained during image reconstruction, and improves the
measurement accuracy.SIRT algorithm is selected for image reconstruction. Based on the fixed step size SIRT algorithm, the SIRT
algorithm is optimized according to the steepest descent principle. By comparing the reconstructed images, it is found that the

optimized SIRT algorithm has better reconstructed image quality and faster reconstruction speed.
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Fig. 1 System schematic diagram
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Fig. 2 System flowchart
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Fig. 3 Speed reconstruction flow chart based on LTI algorithm
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Fig. 4 Fixed step size SIRT algorithm image
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Fig. 5 The image of SIRT algorithm optimized by steepest descent

principle
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B 6 {HERE 1000 ppm THIEK
Fig. 6 Image of smoke concentration at 1 000 ppm
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Fig. 7 Image of smoke concentration at 500 ppm
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Fig. 8 Physical picture of ultrasonic transducer
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Fig. 3 Variation of pathloss with distance
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