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Instrumental NAA: main stages
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Gamma-spectra Processing
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Neural Network: training scheme
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The main advantage of neural network is ability to learn from data
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Dataset: introduction
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Output data

 
0,  0,  0…0,  0,  1…1,  1,  1…1,  0,  0…0,  0,  0
0,  0,  0…0,  1,  0…0,  0,  0…0,  1,  0…0,  0,  0 
1,  1,  1…1,  0,  0…0,  0,  0…0,  0,  1…1,  1,  1

 

• The segmentation task is solved => each 
channel of the input spectrum segment belongs 
to one of three classes (background, boundary, 
peak);
•  The output data is represented by (3 × ��)-
dimensional matrices.

Input data

 1331, …, 1939,  2615,  3160,  2770,  2289, …, 1095  

• Mathematical methods of gamma-spectra 
processing are successful in finding centroid 
peaks => no need to use the full γ-spectrum;
• The input data is represented by vectors of 
length �� , each associated with a particular 
region of the γ-spectrum.



Dataset: Where to get the data from?
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During the existence of the Sector of Neutron 
Activation Analysis and Applied Research, a 
large number of spectra have been collected 
(around 70,000)

However, these spectra are not fully processed, 
as only the calculated peaks were fitted, while 
the others remained unchanged

Thus, since it is impossible to separate processed peaks from 
unprocessed ones, it was decided to re-perform peak fitting 
in the available gamma spectra using a new methodology



Dataset: GENIE-2000 for data preparation
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 Powerfu l  tool  for  prec ise gamma spectrum analysis, combining automation and m a n u a l  c o n t r o l .  I t  i s particularly useful for tasks requiring high peak-fitt ing accuracy, such as working with complex spectra or low-activity samples

“ U n f r i e n d l y ”  i n t e r f a c e s igni f icant ly  increases  the p r o c e s s i n g  t i m e  o f  o n e spectrum

Interactive Peak Fit 
Module



Software Architecture 
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Database

Administrator Processor

• Full database 
access;
• Adds spectra 
for processing.

• Has access to 
a list of spectra;
• I n s e r t s 
i n f o r m a t i o n 
about processed 
peaks.

Client

Console app Windows app

F o r  a u t o m a t i c 
spectrum selection 
from the database 
and peak fitting 

For pre-processing 
spectra and adding 
information about 
t h e m  t o  t h e 
database



Console Application
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Is this a 
processed 
spectrum?

Load the peak data to the 
database

Search peaks 
and define 

their 
boundaries

Analysis 
Sequence File 

(.ASF)

Yes

No

CAMSRCLib.lib

Load the 
spectrum name 
to the database 

and save pre-
processed 
spectrum



Windows Application: main functions
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Windows Application: ”hotkeys”
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Windows Application: work scheme  
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After the last 
peak in 

spectrum was 
processed

After “Delete 
Spectrum” 
button was 

pressed 

Spectrum segment,
Peak left channel,
Peak region width,

Background channels

Spectrum is labelled by the 
remote user

Next unprocessed spectrum
Processing 
continues



Conclusions
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The resulting dataset will be 
used for training a neural 
network to determine the 
boundaries of full energy 
peaks in gamma-spectra.

The software for 
determining the boundaries 

of full energy peaks in 
gamma-spectra and 

inserting results into the 
database was developed
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