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Reconstruction of acoustic source in applied current thermoacoustic
imaging

YANG YanJu'”, XIA ZhengWu', LI YanHong'’, XIA Hui ', LIU GuoQiang"” & YAN XiaoHeng'

! Institute of Electrical Engineering, Chinese Academy of Sciences, Beijing 100190, China;
% School of Electronic, Electrical and Communication Engineering, University of Chinese Academy of Sciences, Beijing 100049, China;
* School of Electronic and Electrical Engineering, Chongqing University of Arts and Sciences, Chongging 402160, China

In order to realize the detection of inner deep information of biological tissue, Applied Current Thermoacoustic Imaging (ACTAI) is
introduced in this paper. ACTALI is a medical imaging method to reflect the conductivity information of biological tissue with ultrasonic
signals as the transmitting medium. Firstly, in this paper, the principle of ACTAI is studied. When an s width Gauss pulse current is
applied to an object, the object absorbs Joule heating and causes to send signals. The time reversal algorithm was used to process the
detected signals and reconstruct the acoustic sources, which reflects the conductivity information of biological tissue. Secondly, low
conductivity ellipsoidal and complex model were used as the simulation objects. And the finite element analysis was used to simulate
the forward and inverse problem of ACTALI The acoustic source of the models was reconstructed. At last, an experiment set on ACTAI
was established to detect and collect the acoustic signals from the gel phantom. The acoustic sources distribution of the gel phantom
was reconstructed. The simulation and experimental results revealed that ACTAI could effectively reconstruct acoustic source images
and reflect the conductivity distribution of the model. In a word, the study can provide a better theoretical and experimental basis for
ACTALI applied to biological tissue.

current applied, pulse current, thermoacoustic signal, low conductivity, inverse problem, reconstruction of acoustic source
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