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Abstract

Photoacoustic computed tomography (PACT) taking advantage of optical imaging and ultrasound imaging has become a
powerful biomedical imaging modality. PACT is advancing toward 3D imaging with a multi-element hemispherical array
transducer. The greater element counts of the transducer make the image quality enhanced, but it imposes a burden on the
hardware requirements and can eventually decrease the temporal resolution when it uses multiplexers. Here, we present the deep
learning-based solution to increase both spatial and temporal resolution simultaneously. Our approach improved the limited-
view aperture and spatial resolution by approximately three and two times, respectively. Further, it implemented molecular
imaging through ICG clearance monitoring, and temporal resolution was improved by four times. It also confirmed the capability
of functional imaging by calculating the oxygen saturation ratio with remarkable performance. It is the first study that deep
learning has been utilized for molecular and functional imaging in 3D PACT. We believe that our strategy can contribute to the
3D PACT being able to observe biodynamics with high spatial and temporal resolution without being affected by hardware

requirements.
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