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Abstract: In biological Photoacoustic Tomography (PAT), the images of initial pressure, optical deposition
and optical properties are usually reconstructed from acoustic measurements based on an ideal assumption of
uniform and stable illumination for simplicity. However, in practical applications, optical attenuation and in-
homogeneous distribution of light fluence in tissues may occur after the imaging target is illuminated by short
laser pulses, which results in inaccurate image reconstruction and reduced image quality. This paper summar-
izes current methods for reducing errors caused by inhomogeneous and unstable illumination in PAT under

non-ideal conditions and discusses the advantages and limits of these methods.
Key words: photoacoustic tomography; image reconstruction; unstable illumination; light fluence; optical ab-
sorption coefficient; optical attenuation
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Fig. 1 Results of PAT image reconstruction by using the

sparse decomposition algorithm'™!, (a) Geometry of
the phantom to be imaged; (b) optical absorption
distribution; (c) light fluence distribution; (d) optic-

al absorption coefficient
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Fig.2 Three-dimensional photoacoustic images (a) before
and (b) after full activation of RSFPs!"”. Reprinted

with permission from © The Optical Society.
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The Optical Society.
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Fig. 4 PA images obtained by using PA-AO spectral combination method™”, (a) PA images by exciting the medium from side
1 (Left) and side 2 (Right) when A=755 nm; (b) PA images by exciting the medium from side 1 (Left) and side 2
(Right) when A=780 nm; (c) PA images of /=755 nm (Left) and =780 nm (Right) after light fluence compensation. Re-

printed with permission from © The Optical Society.
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