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Abstract The early stage of many ophthalmic diseases is usually accompanied by morphological and
hemodynamic changes of microvessles. Thus, evaluation of the whole eye microvessels plays an important role

in the comprehensive diagnosis of ophthalmic diseases. Due to the limited penetration depth of optical imaging
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techniques, especially in the case of low transmittance of the medium, it is difficult for existing optical imaging
techniques to visualize the microvessels of the entire eye. For this purpose, this paper developed an ultrasound
super-resolution imaging technique that can visualize the whole eye three-dimensional microvascular system
with micron resolution. Specifically, a linear array with a central frequency of 10 MHz was used to rapidly
acquire multi-frame sequences, and then a super-resolution image of a slice was obtained through microbubble
signal extraction, localization, tracking and center point superposition. All the acquired slices were reconstructed
into three-dimensional full-eye super-resolution microvascular images. In vivo experiment demonstrates that
ultrasound localization microscopy (ULM) can visualize the microvascular system of the entire eye, which is
important for early diagnosis of ophthalmic diseases.
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Fig. 1 Diagram of the block-wise SVD filter
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