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Introduction  

• User information is enclosed into spectra and transmitted 
through fiber optics. 
• A spectrum 𝑆 contains a varying number of channels that 

follow an unknown trend 𝜈.
• The ASE provides a base power level in regions with no 

channels. ASE samples follow a trend 𝜇.
• The occurrence of faults cause anomalies
• Our goal is to automatically detect the anomalies in the 

spectrum, if any.
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Our method accounts for the similarity of the channel and 
ASE trends, 𝜈 and 𝜇, by optimizing the following loss:
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(a) Fit linear trend ℓ	 (b) Denote 𝒞 and 𝒩 
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(e) Joint Optimization                 (f) Anomaly Detection

Our joint optimization procedure enhances channel trend 
estimation, enabling the accurate detection of anomalies.

Qualitative Experiments
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Quantitative Experiments
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• Anomalies are channels that do not conform to the 
channel trend.

• Fit the channel trend via robust fitting, such as RanSaC.
• Joint optimization allows us to promote the similarity 

between channel and ASE trends.

Running example  

Key Intuitions  

Conclusions

• Our method overcomes currently employed 
solutions and provides us an estimate of the 
channel and ASE trends.

• The joint optimization procedure that allows 
us to fit the channel trend and extracting 
useful information encoded in the ASE.
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