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Increasing the Number of Distinguishable Wavelengths in
Machine Learning-Based Multimode Fiber Wavemeters
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Abstract: We propose a machine-learning-based multimode-fiber (MMF) wavemeter with high wavelength resolution. A

convolutional neural network (CNN) achieved 10-class classification with a wavelength resolution of 0.1 nm and > 99% accuracy.

To increase the number of classes, we employed a two-stage approach that combines coarse (0.1 nm)and fine (0.01 nm)
classifications enabled stable recognition of 100 classes with an accuracy ranging from 90 t0100%. We also attempted the
classification with a wavelength resolution of 1 pm, demonstrating the potential of deeplearning for the compact and high-resolution

wavemeter.
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Figure 1. spectral reconstruction with deep learning
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Figure 2. the MMF wavemeter
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Table 1. Two-stage class classification
Wavelength band Accuracy

10 classes (width = 0.01 nm)
1550.00 ~ 1550.09 nm 90~100%
1550.10 ~ 1550.19 nm 90~100%
1550.90 ~ 1550.99 nm 90~100%
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Table 2.  Five-class classification (nm)
.000 .002 .004 .006 .008
.000 103 0 0 0 0
.002 111 0 0 0 0
.004 0 0 107 0 0
.006 0 0 0 95 0
.008 0 0 0 0 96
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