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Application of Piecewise Intensity Transformation in Aerosol Flow Field Detection
Based on Planar Laser-Induced Fluorescence
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Key Laboratory of Photoelectronic Imaging Technology and System, Ministry of Education, School of Optics and Photonics,
Beijing Institute of Technology, Beijing 100081, China

Abstract Real-time detection of aerosol flow field using planar laser-induced fluorescence (PLIF) technology is crucial for
studying the motion of aerosol. To enhance the visibility of weak signals in real-time PLIF aerosol signal detection, we
propose a method of piecewise intensity transformation in this paper. This method sets constraints based on the
characteristics of signal intensity, iteratively divides the signal into several intensity ranges, and then replans the signal
intensity in each range. The proposed piecewise intensity transformation is applied to the signal processing of PLIF aerosol
flow field detection, compared with the processing results of limited contrast adaptive histogram equalization (CLAHE), this
method has good results in weak signal enhancement and noise suppression of large dynamic range fluorescent signals, with
an improvement of over 20% in the signal-to-background ratio of weak signals. The proposed method achieves real-time
detection at 25 frames per second for different stages of aerosol flow field, meeting the requirements for real-time detection
of aerosol flow field fluorescence signal.
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Fig. 1 Schematic of aerosol concentration distribution plane detection system
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Table 1 Specification chart of the aerosol concentration distribution plane detection system

Device name

Parameter Value
Laser New Industries Laser wavelength /nm 450
MDL-II-450 Laser power /mW 0-100
Maximum resolution 2048X2048
Camera Digital output /bit 16
HAMAMATSU ORCA-Flash4. 0 V3 Dark current /(electrons-pixel '+s ') 0.06
Readout noise /(electrons rms @100 fps) 1.6
Lens Lens focal length /mm 16
KOWA LM16XC Lens aperture number F 2.0-22
Filter Edmund #33-331 The filter bandpass wavelength /nm 500-600
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Fig. 2 Signal and histogram. (a) The original signal; (b) result of histogram equalization; (c¢) result of preprocessing; (d) histogram of the

original signal; (e) histogram of Fig. 2(b); (f) histogram of Fig. 2(c)
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