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Simulation design for teaching multimode fiber imaging features
based on TracePro modeling

ZHANG Hangyu, JIANG Mingzhou, JIA Donghua, SHI Yi, ZHANG Leihong

(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China)

Abstract: The high information throughput and small-size core diameter of multimode optical fiber make it have great application
potential in internal snooping and communication, etc. Based on the ray tracing method, this paper designs a multimode optical fiber
imaging teaching simulation system by using the optical simulation software TracePro, creates a simulation system that is similar to
the actual environment to be used in teaching, provides students with immersive learning experience, enhances the students” sense of
participation and concentration, and combined with theoretical derivation to verify the impact of key parameters on system
performance. The study shows that increasing the core radius of the optical fiber or the radius of curvature of the fiber bend can
significantly reduce the exit angle of the light, thus improving the transmission efficiency of the optical fiber. The use of silica as the
fiber core material with magnesium fluoride cladding demonstrates superior transmission efficiency compared to other material
combinations. In the visible range, the type of light source has less effect on the fiber transmission, but the scattering transmission
efficiency is higher for red light illumination. In addition, the simulation results further show that adding a turbid dielectric layer at
the input end of the multimode fiber can effectively extend the field of view range of the system.
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