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BRAMS network

• ~25 stations 
all over Belgium

• ~8000 spectrograms per day
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What is a neural network?

• A convolutional neural network (CNN) 
is a type of supervised learning often 
used for image recognition.

• The aggregated classifications from 
the RMZ volunteers are used to train 
the CNN.



MEASURING PERFORMANCE



How well does it perform?
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How do we quantify it?

• 3 distinct data sets: training, test & 
validation

• We have used expert validation
(on an unseen data set of Orionids & 
Geminids 2018)



How do we quantify it?

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =
𝑇𝑃

𝑇𝑃 + 𝐹𝑃
= 0,85

𝑅𝑒𝑐𝑎𝑙𝑙 =
𝑇𝑃

𝑇𝑃 + 𝐹𝑁
= 0,67

𝐹1 𝑠𝑐𝑜𝑟𝑒 = 2 ∗
𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 ∗ 𝑅𝑒𝑐𝑎𝑙𝑙

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 + 𝑅𝑒𝑐𝑎𝑙𝑙
= 0,75



POTENTIAL IMPROVEMENTS



Potential improvements

• Replace the current threshold by a 
region detection algorithm.

• Additional training on difficult 
spectrograms: military airplanes, …

• Narrowing the bounding boxes for the 
aggregated classifications.



CONCLUSIONS



Conclusions

• The RMZ volunteers still outperform 
the ML algorithm, especially in 
detecting fainter meteors.

• ML looks to be a promising technique 
that we will continue exploring.
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BACKUP SLIDES



The CNN developed by Stan
Draulans



Input spectrogram



Pixel confidence array



After median blur



After thresholding



Precision-recall curve


