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NEURAL NETWORK SOLUTION OF INVERSE PROBLEM
OF IDENTIFICATION OF LIGHT PETROLEUM PRODUCTS BY RAMAN 
SPECTROSCOPY FOR FIRE INVESTIGATION

F.V. Otgon; F.A. Dementiev; A.V. Ivanov.
Saint-Petersburg university of State fire service of EMERCOM of Russia

Present results of research of the identification of light petroleum products by the Raman 
scattering method at different intervals for the purposes of fire investigation. A simulation method 
was used to evaluate results with the help of neural networks.

Keywords: light petroleum products, Raman spectrometry, neural network architecture, fire 
investigation
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|��
��� 1. �/",#=%�;+5+&% 5=

�G �@ �I �H �E �J �K �L �? �GM Y �+5*+�
6%#<.#+

21092 38718 39943 39921 54695 57332 37237 47871 53877 54292 2 �=-92

3735 4114 4249 4162 5357 5931 3983 5278 5753 5729 2 �=-95

4196 5373 5567 5428 7122 7360 5326 6336 7100 7237 2 �=-98

14780 14765 14360 14922 14093 15719 12314 13288 15810 15751 4 �=-92

6412 5799 5556 5740 6080 5976 5348 4792 5787 5779 4 �=-95

3118 3198 3118 3212 2605 2484 2360 2219 2465 2392 4 �=-98

33868 31792 31206 32753 34631 35805 30407 29264 34823 34952 5 �=-92

20678 20031 19499 20212 18962 17390 15601 14084 16762 16549 5 �=-95

33566 25582 25058 25383 20300 22029 18987 18185 22083 22498 5 �=-98

5020 4774 4771 4792 7506 9142 7217 8199 9121 9093 14 �=-92

2806 3564 3494 3625 4887 5527 4119 4705 5290 5356 14 �=-95

5740 5316 5336 5499 7241 8485 6953 7466 8282 8467 14 �=-98
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�. � 52* 25=�;"820%##=/�#%75"##=/�1% %7�(�statistica
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. 2).

|��
��� 2. �%75"##=%�1% .�1�#+.&%#'>.&.�;"*+<+ %8:&.� %1 "("7�">.6*.

Index Net. name Training perf. Test perf.
Validation 

perf.
Training error Test error

Validation 

error

Training 

algorithm

Error 

function
Hidden activation

Output 

activation

18
MLP 

60-4-1 0,986863 0,391171 0,916380 0,270666 11,77971 3,03878
BFGS 

23 SOS
Exponential Tanh

8
MLP 

60-4-1 0,961013 0,489469 0,683025 0,803652 10,96770 5,87606
BFGS 

20 SOS
Exponential Tanh

7
MLP 

60-6-1 0,954910 0,744988 0,926213 0,926836 9,21083 3,10216
BFGS 

27 SOS
Tanh Tanh

14
MLP

60-13-1 0,950421 0,620836 0,870836 0,997131 9,97284 3,15005
BFGS 

21 SOS
Tanh Logistic
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MODELING OF THE FINANCIAL RESOURCES DISTRIBUTION'S PROCESS 
IN THE INTERESTS OF EFFICIENT ORGANIZATION OF RADIO 
COMMUNICATION IN THE EMERCOM OF RUSSIA

N.V. Kamenetskaya; O.M. Medvedeva.
Saint-Petersburg university of State fire service of EMERCOM of Russia.
S.B. Khitov. Ministry of defense of the Russian Federation

The possibility of using the dynamic programming method in mathematical modeling
of the process of allocating financial resources ensuring the most efficient exchange of information 


