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Abstract: Convolutional Neural Network is one of the most successful algorithms in the fields of computer vision
and object detection. With the explosive bandwidth growth of high-definition images and videos, intelligent computing pro-
cessors require higher computational capability with less power consumption. Photonic technology has inherent capability
of coherent combination and multidimensional manipulation, and will become an inevitable approach to realize tensor con-
volution operations. This paper introduces the research motivation, primary research challenges, solution approaches, and fu-
ture prospects of high computation-capability optical tensor convolutional devices. It also explores the main limiting factors
restraining the application of optical tensor convolution operations, aiming to drive this promising technology from basic re-
search to large-scale applications.
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