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placed at (-10, 46.7), (0, 48.7), and (10, 47.7) mm inside a
background media. The microwave source is excited at 3.6
GHz, and it has pulse width of 1 ps and a power of 1000 W.
During this time, the target, as well as the background material,
is heated; and, therefore, the pressure wave is generated due
to thermal expansion. Finally, the acoustic wave impinges on
the surface of the holey cavity, which randomizes the fields
collected by the receivers. The properties of the materials used
in this simulation are listed in Table I, where p is density in
kg/m?, c is the speed of sound in mm/s, C), is the heat capacity
in J/(kg- K), k is the thermal conductivity in W/(m - K), «
is the coefficient of thermal expansion in 1/ K, € is the relative
permittivity, and o is the conductivity in S/m.

Unit: mm

Microwave Port

Fig. 1. A waveguide filled with oil is excited with a microwave source. The
matching layer is put between the background material and the waveguide, to
enhance the coupling of the microwave signal into the imaging region. The
background material and the targets are surrounded by water. The cavity has
9 uniformly distributed openings, and it is set 2 mm above the background
material. The receivers are placed inside the holey cavity.

TABLE I
MATERIAL PROPERTY
Material p c Cy k « € o
Oil - - - - - 2.1 | 7e-5
Matching
Layer - - - - - 6 2e-3
Background
Material 1020 | 1510 | 3550 | 0.21 | 3e-4 | 4.67 | 0.11
Tercas AT 1 1sen | 2cin | n&e | 24 1T 520 T 9 A%

of the ADMM imaging, shown in Fig. 3 (center), are more
focused around the targets. Finally, when the holey cavity is
used with the 3 receivers, the artifacts in both the Hermitan
imaging and the ADMM imaging are further reduced, as
shown in Fig. 3 (bottom), thus showing its effectiveness.
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Fig. 2. Imaging results with different configurations. (Top) No cavity with 7
receivers for (left) the Hermitian method and (right) ADMM method. (Center)
No cavity with 3 receivers for (left) the Hermitian method, and (right) ADMM
method. (Bottom) Cavity with 3 receivers for (left) the Hermitian method, and
(right) the ADMM method.

IV. CONCLUSION

This work proposes the use of CS techniques for TA
imaging when the acoustic receivers are located inside of a
holey cavity. The proposed method and hardware architec-
ture enables image reconstruction using a reduced number
of measurements, which will reduce the complexity of data
acquisition of the TA system. The optimization of the shape,
size, and materials used to build the cavity will be addressed
in future works.
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