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Simulation Design of Optical Decoy Based on Micro-Nano Structure
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Abstract Traditional optical decoys have complex compositions and high loading requirements. In this study, optical
decoys with simple microstructures with higher reflection performance were designed. First, the TracePro optical
simulation software was used to simulate the reflectivity of the glass bead structure, truncated angular cone structure, and
cubic angular cone structure, and the structure that best meets the requirements of high reflectivity of optical bait was
selected. Then, the microstructure size of the optical decoy were determined by the reflection simulation of the
microstructure of the unit with different sizes. Finally, the effect of incident angle deflection in reflectivity was simulated to

determine whether the reflector meets the requirements of the optical bait. Results show that the cubic cone reflection

structure is more suitable for the design of optical decoys.
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Fig. 1 Schematic diagram of microsphere structure. (a) Principle

of orthotropic reflection of glass microspheres; (b) array

model of microsphere structure
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Fig. 2 Structure diagram of truncated corner cone. (a) Principle
of orthotropic reflection of truncated corner cone;

(b) array model of truncated corner cone
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Fig. 3 Schematic diagram of cubic cone. (a) Principle of
orthotropic reflection of cubic cone; (b) array model of

cubic cone
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Fig. 6 Reflectance of cubic cone structure array model with

different cell sizes
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Table 1 Angular deflection reflection characteristics of cubic cones with cell size of 200 pm

Reflectivity rotated Reflectivity Reflectivity

Reflectivity clockwise

. counterclockwise about
about the y axis /%

the y axis / %

counterclockwise about
the 2 axis /%

clockwise about
the x axis /%

Deflection angle /(°)

0 1 1 1 1
1 0. 99262 0.97417 0.97417 0.97786
2 0.95941 0. 92989 0. 94465 0.94834
3 0.97417 0.91513 0.90775 0. 90406
4 0.88561 0.90775 0.88561 0.90775
5 0.87823 0.87454 0.87823 0.87823
6 0.83026 0.87823 0.83395 0.81181
7 0.83026 0.81919 0.83764 0.81919
8 0.81181 0.78967 0.76753 0.77122
9 0.79336 0.77122 0.72694 0.78967
10 0. 74539 0. 73801 0.73801 0.71587
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