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Neural Network Input Data 

Normalized MW Spectral Energy DistributionSorted and Normalized Light Curve

Info on: Info on:

Å average brightness

Å maximum annual-averaged activity 

Å variability of sources 

Å flaring patterns

Å spectral index 

Å spectral curvature 

Å flux and harness ratio 

Å peak energy
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ANN Validation 

Precision-Recall curve Receiver Operating Characteristic Curve
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Classification Results

Blazar of Unknown Type

129 remain BCU323 possible FSRQ573 possible BL Lacs
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Classification Results

Best Sample Sky Distribution

235 Possible Pulsar33 possible FSRQ153 possible BLL

421 sources (18%)
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Classification Results

Example of one UID classified as possible FSRQ

33 possible FSRQ
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Classification Results

Example of one UID classified as possible BLL

153 possible BLL
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Classification Results

Possible Pulsar population

235 possible Pulsar
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Conclusions

Major points:

1. Multi -Wavelength data usefulness

2. Classification of 90% UID and possible multi-

wavelength association of 84% UID 

3. Possible UID counterparts distribution reflects blazar-

pulsar positional differences  

Unidentified Sources classification and possible counterparts 

Things to check

1. Imbalance Ÿ fewer pulsar-like sources than blazar like 

sources 

2. Classes Ÿ address presence of other sources classes 

(SPP, PWN ecc.)
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Things to check

1. Imbalance Ÿ fewer pulsar-like sources than blazar like 

sources 

2. Classes Ÿ address presence of other sources classes 

(SPP, PWN ecc.)

Unidentified Sources classification and possible counterparts 

Blazar of unknown type classification

Major points:

1. Multi -Wavelengthdatausefulness

2. Classificationof 88% BCU

Things to check

1. Compareresultswith previousworks

2. Dedicatedsearchto studytheopticalenergyrange
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Neural Network Input Data 

Sorted and Normalized Light Curve



Neural Network Input Data 

Example of SED for BL Lac, FSRQ and Pulsar type source

Normalized Multi -Wavelength Spectral Energy Distribution



Neural Network Input Data 

Upper Limits in the Fermi-LAT energy bands
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Neural Network Input Data 

Upper Limits in other energy bands

Excluded 



Thresholds 

Test data distribution



Thresholds 

Fɓ-Score

is the harmonic mean of precision and recall if ɓ = 1



Thresholds 

changing ɓ to improve the threshold: ɓ = 0.50

Fɓ-Score

Precision is 2 times more important then Recall


