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A study on handling a large number of classes for classification
in a machine-learning-based multimode-fiber wavemeter
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Abstract: We proposed a machine-learning-based optical wavemeter. Then the estimation of wavelength of an input CW laser was
successfully carried out as a 10-class classification using a convolutional neural network (CNN). However, the number of classes

must be increased by 100 ~ 1000 in the practical viewpoint. In this study, in order to handle a large number of classes for

optical-wavelength classification, we adopt a multi-stage classification approach. The developed two-stage classifier offers the

possibility to realize the wavelength estimation with a wavelength span from 1550.00 to 1550.99 nm and a resolution 0.01 nm,

which corresponds to 100-class classification.
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Figure 1. spectral reconstruction with deep learning
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Figure 2. the MMF wavemeter
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Results of class identification
The number of bins

Table 1.

Wavelength-bin width (classes) Accuracy
0.1 nm 10 100%
0.01 nm 10 100%
0.01 nm 20 3.9%
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Table 2.  Two-stage class classification
Wavelength band Accuracy
10 classes (width = 0.01 nm)
1550.00 ~ 1550.09 nm 100%
1550.10 ~ 1550.19 nm 100%
1550.20 ~ 1550.29 nm 90%
1550.30 ~ 1550.39 nm 90%
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