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˻͍ͫͤͦͤ·͔ ͙ͨͯ͋͊͟͡ͼ͙͙ 
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ð P. 152ï160. 

 

Å Efitorov A., Shiroky V., Dolenko S. A neural network of multiresolution wavelet 

analysis // Lecture Notes in Computer Science. ð 2018. ð Vol. 11140. ð 

P. 567ï574; 

 

Å Use of wavelet neural networks to solve inverse problems in spectroscopy of 

multi-component solutions / A. Efitorov, S. Dolenko, T. Dolenko et al. // Studies 
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ʆʙʨʘʪʥʘʷ ʟʘʜʘʯʘ ʩʧʝʢʪʨʦʩʢʦʧʠʠ 

ɿʘʜʘʯʘ: 
ʆʧʨʝʜʝʣʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ 10 ʨʘʩʪʚʦʨʝʥʥʳʭ  

ʚ ʚʦʜʝ ʠʦʥʦʚ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʣʝʡ;  

 

ʄʝʪʦʜ ʠʟʤʝʨʝʥʠʡ: 
ʉʧʝʢʪʨʦʩʢʦʧʠʷ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ; 

 

 

ʄʘʩʩʠʚ ʜʘʥʥʳʭ: 
Å ~4.5 ʪʳʩ ʩʧʝʢʪʨʘ ʨʝʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ; 

Å ɺ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʪ 1 ʜʦ 5 ʩʦʣʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ + 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ; 

Å ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ: 0 - 4.5ʄʦʣʴ/ʃ, ʰʘʛ ʩʝʪʢʠ: 

0.2ʄʦʣʴ/ʃ; 

Å ɺʭʦʜʥʳʝ ʧʨʠʟʥʘʢʠ: ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʥʘʣʦʚ ʩʧʝʢʪʨʦʚ, 2048 ʢʘʥʘʣʦʚ; 

Å ʊʨʝʥʠʨʦʚʦʯʥʳʡ, ʚʘʣʠʜʘʮʠʦʥʥʳʡ, ʪʝʩʪʦʚʳʡ ʥʘʙʦʨʳ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

70:20:10; 

 

ʇʨʝʜʦʦʙʨʘʙʦʪʢʘ: 
Å ʋʜʘʣʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʴʝʜʝʩʪʘʣʘ; 

Å ʅʦʨʤʠʨʦʚʢʘ ʥʘ ʧʣʦʱʘʜʴ ʚʘʣʝʥʪʥʦʡ ʧʦʣʦʩʳ ʚʦʜʳ; 

Å ʐʢʘʣʠʨʦʚʘʥʠʝ ʢʘʥʘʣʦʚ ʧʦ ʪʨʝʥʠʨʦʚʦʯʥʦʤʫ ʤʘʩʩʠʚʫ ʚ ʠʥʪʝʨʚʘʣ 0 ï 1.  



ʂʈ-ʩʧʝʢʪʨʳ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʣʝʡ 

ʉʨʘʚʥʝʥʠʝ ʩʧʝʢʪʨʦʚ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʜʣʷ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ 

ʦʙʣʘʩʪʠ (ʩʣʝʚʘ) ʠ ʚʘʣʝʥʪʥʦʡ ʧʦʣʦʩʳ ʚʦʜʳ (ʩʧʨʘʚʘ) ʜʣʷ ʨʘʟʥʳʭ ʩʦʣʝʡ 

1 ï ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ;  

2 ï KNO3 ï 0.6M, Li2SO4 ï 0.75M; 

3 ï NaCl-0.5M, NH4Br ï 1.75M, CsI ï 0.25M;  

4 ï NaCl ï 0.2M, NH4Br ï 0.2M, Li2SO4 ï 0.4M, KNO3 ï 1M, CsI ï 0.6M. 



ˤ͔͚͍͔ͭ͡ ͔͍͙͔ͨͪͦ͋ͪ͊ͦ͊ͤ͘ ͙ 

 ͍ ͔͚͍͔ͭ͡-ͺͯͤ͟ͼ͙͙  

˸͔͙͙͚͊ͭͪͤͫ͟ ͍͔͚͍͔ͭ͡ 

ζ˨ͦ;͔͙͔ͪͤη ͍͔͚͍͔ͭ͡· 

˹͔͔ͨͪͪ·͍͔ͤͦ ͍͔͚͍͔ͭ͡ 

͔͍͙͔ͨͪͦ͋ͪ͊ͦ͊ͤ͘ 



˽͔͙ͪͣͯ΅͔͍ͫͭ͊ ͙  ͔ͤ ͙͒ͦͫͭ͊ͭ͟ ͍͔͚͍͔ͭ͡-
͔͚ͤͪͦͤͤ·ͻ ͫ ͔͔͚ͭ 

˹͔͙͒ͦͫͭ͊ͭ͟: 
Å ˽͔ͪͦ͋ͣ͡· ͪ ͊͋ͦͭ· ͫ  ͒͊ ͤͤ·͙ͣ ͍ ·͚ͫͦͦ͟ ͪ ͔͙͊ͣͪͤͦͫͭ͘; 
Å ˭͍͙͙͊ͫͣͦͫͭΈ ͦ  ͙ͭ ͙ͤͼ͙͙͊͊͘͡ͼ͙͙ ͤ ͊;͊͡Έͤ·ͻ 
͔͍ͨ͊ͪ͊ͣͭͪͦ; 

Å ˽͔ͪͦ͋ͣ͊͡ ͨ ͦ͒͋ͦͪ͊ ͨ ͔͍͊ͪ͊ͣͭͪͦ ͦ ͋ͯ;͔͙ͤΎ ͒͡Ύ ͍ ͔͍ͫͦ 
ͪ͊ͤ͘·ͻ ͭ ͙͍ͨͦ; 

˽͔͙ͪͣͯ΅͔͍ͫͭ͊: 
Å ˶ͯ;΄͊Ύ ͙͊ͨͨͪͦͫͣ͊͟ͼ͙Ύ ͨ ͙ͪ ͣ ͔ͤΈ΄͔ͣ 
;͙͔ͫ͡ ͨ ͔͍͊ͪ͊ͣͭͪͦ; 

Å ˢ͙ͨͨͪͦͫͣ͊͟ͼ͙Ύ ͤ ͔͎͙͙͊͒ͣ͟͡ 
ͺͯͤ͟ͼ͙Ύ͙ͣ; 



ˤ͔͚͍͔ͭ͡-͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ 

˿ͭͪͯͭͯͪ͊͟ ͍͔͚͍͔ͭ͡-͔͚͚ͤͪͦͤͤͦ ͔͙ͫͭ ͫ ͦ͋ͻͦ͒ͤ·͙ͣ ͔͙͔͙ͫͦ͒ͤͤΎ͙ͣΦ 

Alexandridis, Antonis and Zapranis, Achilleas  (2013) Wavelet Neural Networks: A Practical Guide.   Neural 
Networks, 42 .   pp. 1-27.  http://doi.org/10.1016/j.neunet.2013.01.008 



ɺʝʡʚʣʝʪ ʥʝʡʨʦʥʥʘʷ-ʩʝʪʴ 

Åʂʦʣʠʯʝʩʪʚʦ ʙʣʦʢʦʚ ʥʝʡʨʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʘʜʘʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʦ; 

Åʂʦʣʠʯʝʩʪʚʦ ʚʝʡʚʣʝʪ-ʬʫʥʢʮʠʡ ʥʝʡʨʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʨʘʚʥʦ ʯʠʩʣʫ 

ʚʭʦʜʥʳʭ ʧʨʠʟʥʘʢʦʚ; 

Åɺ ʨʘʟʥʳʭ ʥʝʡʨʦʥʘʣʴʥʳʭ-ʙʣʦʢʘʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ 

ʚʝʡʚʣʝʪ-ʬʫʥʢʮʠʠ; 

 



ˤ͙͙ͯ͊͊͘͘͡ͼ͙Ύ ͍͔͍ͦͭͭͦ ͍͋ͦͦ͟͡ ͔͚͔͙ͤͪͦͫͭ 



ʈʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ɺʅʉ 

ʉʨʝʜʥʷʷ ʘʙʩʦʣʶʪʥʘʷ ʦʰʠʙʢʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ 

(WNN ïʚʝʡʚʣʝʪ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, MLP ï ʧʝʨʩʝʧʪʨʦʥ, PLS ï ʤʝʪʦʜ 

ʯʘʩʪʠʯʥʳʭ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ) ʩʝʪʴʶ ʥʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ: Initial ï 

ʠʩʭʦʜʥʳʝ ʩʧʝʢʪʨʳ, PCA ï ʤʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ (10 ʧʨʠʟʥʘʢʦʚ), 

DWT ï ʜʠʩʢʨʝʪʥʦʝ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ (32 ʧʨʠʟʥʘʢʘ), CWT ï 

ʥʝʧʨʝʨʳʚʥʦʝ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ (22 ʧʨʠʟʥʘʢʘ).  



ˤ͔͚͍͔ͭ͡-͔͍͙͔ͨͪͦ͋ͪ͊ͦ͊ͤ͘ 

˿͍͚͍ͦͫͭ͊ ͍ ͔͚͍͔ͭ͡-ͺͯͤ͟ͼ͙͚: 
 

 

 м ˹͔͍͔ͯͦ͡ ͔͔͔ͫͪ͒ͤΥ 

 

 
2  ˻ ͎͙ͪ͊ͤ;͔ͤͤͦͫͭΈΥ 

 

 

3 ʉʘʤʦʧʦʜʦʙʠʝ 

 

 

 

 

  

  



˨͙͔͔ͫͪͭͤͦ͟ ͍͔͚͍͔ͭ͡-͔͍͙͔ͨͪͦ͋ͪ͊ͦ͊ͤ͘ 



˨͙͔͔ͫͪͭͤͦ͟ ͙ ͔͔ͤͨͪͪ·͍͔ͤͦ ͍͔͚͍͔ͭ͡-
͔͍͙ͨͪͦ͋ͪ͊ͦ͊ͤ͘Ύ 

ʋʨʦʚʝʥʴ 2 

ʋʨʦʚʝʥʴ 1 

ʅʝʧʝʨʝʢʨʳʚʘʶʱʠʝʩʷ ʦʢʥʘ 

ʚʝʡʚʣʝʪ-ʬʫʥʢʮʠʡ 

ʇʝʨʝʢʨʳʚʘʶʱʠʝʩʷ ʦʢʥʘ 

ʚʝʡʚʣʝʪ-ʬʫʥʢʮʠʡ 



ʈʝʟʫʣʴʪʘʪʳ 

ʉʨʝʜʥʷʷ ʘʙʩʦʣʶʪʥʘʷ ʦʰʠʙʢʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʴʶ ʥʘ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ: Initial ï ʠʩʭʦʜʥʳʝ ʩʧʝʢʪʨʳ, Aggr ï ʘʛʨʝʛʠʨʦʚʘʥʥʳʝ 

(ʫʩʨʝʜʥʝʥʠʝ) ʜʘʥʥʳʝ, DWT ï ʜʠʩʢʨʝʪʥʦʝ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, 

CWT ï ʥʝʧʨʝʨʳʚʥʦʝ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ.  

ʯʠʩʣʦ  

ʧʨʠʟʥʘʢʦʚ 


