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Fast recognition of NV axis orientation based on deep learning

ZHANG Wenchao?, XU Nanyang'*, LIU Yushan'?, ZHOU Mingti’

(1. School of Microelectronics, Hefei University of Technology, Hefei 230601, China; 2. Research Center for Quantum Sensing, Zhe-
jiang Lab, Hangzhou 311000, China)

Abstract: This paper proposes a deep learning enhanced method to quickly determine the orientation of
NV axis by using images generated by azimuthally polarized beam. The photoluminescence of NV cen-
ter is associated with the two orthogonal dipoles which lie in the plane perpendicular to the NV axis.

For different NV axis, by activating its dipoles with azimuthally polarized beam, the corresponding
image is acquired. Besides, ideal images of NV axis are gotten through numerical simulation, which
can be used to build training dataset for neural network. The neural network model is trained as the
map between NV image and its orientation to get parts of the orientation information directly form the
image. Furthermore, the whole orientation of NV axis in diamond is concluded according to the angle
constraint in diamond lattice. By using images generated by azimuthally polarized beam, this paper re-
alizes real-time determination of NV axis orientation with fair accuracy, which elevates the efficiency
of works such as magnetic field reconstruction that hold the NV axis orientation as the precondition.
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