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Photoacoustic Component Imaging Based on Multi-Spectral Excitation
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Abstract Linear regression theory is introduced to analyze the process of photoacoustic image and the algorithm of
multi-wavelength component concentration distribution is constructed. Computer simulation and biological tissue
sample experiment are carried out to prove that the algorithm can make photoacoustic image reflect more biological
tissue information. During the experiment. all parameters are kept as constant except the wavelength of exciting
pulsed laser. The result shows that the information reflected by photoacoustic image of single wavelength matches
well with the absorption of mixture component at excited wavelength. Photoacoustic image of single length cannot
fully indicate the distributions of each component when the component absorptions are quite different. Based on this,
the distribution information of image components changes and matches well with real sample after being treated by
the algorithm.
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Fig. 1 Schematic of multi-spectral photoacoustic
tomography system
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Table 1 Extinction coefficient of simulated absorber at

Ais A2 and Ay
A Az A3
A 0.15 0.225 0.05
B 0. 04 0.025 0.001
C 0.02 0.019 0.015
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Fig. 3 Computer simulation experiment. (a), (b) and
(¢) are PA images of simulated absorber at A, , A,
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