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The scheme of the insect compound eye contains intriguing features to record object information by using multi-
arrayed lenses and offers superior visual performances such as infinite depth-of-field and large field-of-view. 
Recently, insect-inspired imaging systems have been introduced to implement the superior imaging characteristics 
of insects. However, the previous studies have some limitations in low imaging resolution and contrast due to optical 
configurations. The unusual optical design of insect eye, i.e., Xenos peckii, is becoming an alternative configuration 
to overcome previous issues by providing benefits for high-resolution and high-contrast. This study presents an 
ultrathin camera inspired by the vision principle of Xenos peckii for high-contrast imaging. The ultrathin camera 
consists of multi-layered composite apertures, microlens arrays (MLA), gap-alumina spacers, and a CMOS image 
sensor. The apertures and MLA were fabricated through photolithography, and spacers were packaged by a flip-
chip mounter. The modulation transfer function (MTF) of the ultrathin camera is increased by 1.57 in visible imaging 
and 2.03 in near-infrared imaging owing to the multi-layered apertures. Various applications such as microscopic 
and authentic bill imaging were demonstrated in the visible and near-infrared imaging of the ultrathin arrayed 
camera. The proposed ultrathin camera offers a new outlook for various applications such as biomedical imaging, 
biometrics, and surveillance. 
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