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report that it contains region of interest for the new Gamut from the Raman light which is shifted from traditional 628 nm ± 32. We can
see in the figure that the bright region is increasing as the Raman signal. Fig. 4The PAs in the region of interest (ROI) at different time

Discussion {#Sec10} ========== In this study, we have demonstrated a method of performing PA imaging with high spatial resolution
and accuracy in a relatively short acquisition time which is potentially be used for deep tissue penetration breast cancer detection. In

order to distinguish different PMAs, we have developed a novel deep neural network algorithm which considers 4 different parameters
including amplitude, time, phase and spectral shapes. In addition, we have also studied the relationship between the phase and the other

parameters. We have proved that the strong relationship between phase and other parameters will enhance our deep neural network
algorithm to distinguish different PMAs. In addition, PA images are inherently nonlinear, and then they are not easy to be processed by

linear algorithm. Therefore, several phase recovery algorithms have been proposed to solve this problem. For example, Liu et
al.^[@CR17]^ proposed an iterative optimization method to solve the time-domain PA problem by minimizing the relative error between
measured PA values and those obtained by the linear algorithm in the frequency domain. In order to perform phase recovery algorithm in
the real time, we have developed a deep learning approach to solve the problem. By using the data obtained from the Lorenz equation, we

have trained the deep learning
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