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EXTENSION OF THE UNIQUE INTERVAL OF RECOVERY OF THE INITIAL PHASE OF A SIGNAL OF A 
THREE-CHANNEL TWO-FREQUENCY COHERENT RADAR 

Z. rabchak, Yu. Kosovtsov 

The article reveals the theoretical and practical provisions for ensuring the unambiguity of determining the initial phase of 
the radar signal, which, unlike the known ones, allows expanding the unambiguity interval of a multi-channel and multi-frequency 
coherent radar to tens of meters with radar sounding in the centimeter range with frequencies of the order of 10 GHz. 
Procedures have been developed to ensure the unambiguity of determining the initial phase of the radar signal by determining 
the phase difference behind different frequencies of the transmitting channels of a three-channel two-frequency station. A mathematical 
model is obtained for the formation of the phase difference behind different frequencies of the transmitting channels of a three-
channel two-frequency station. The mathematical model makes it possible to find the coordinates of the projectile for the phase 
difference data for different frequencies of the station's transmitting channels. The procedures for restoring the total phase 
difference behind the known quadrature components of the signal of a three-channel two-frequency station are disclosed. 
Analytical dependencies for calculating precision values of projectile flight coordinates based on phase difference data for 
different frequencies of the transmitting channels of a three-channel two-frequency station have been developed and studies of 
the accuracy of their calculation have been carried out. To assess the accuracy of determining the coordinates of the flight of the 
projectile, a numerical simulation of the calculation of their absolute error for different values of the projectile flight speed and 
angle of throw was carried out. As reference values of projectile flight coordinates, the data obtained by solving the 
mathematical model of the spatial motion of the OF-540Zh projectile of the 152-mm self-propelled howitzer 2S3M were used. It 
is shown that the potential accuracy of calculating the projectile flight coordinates is based on the data of measuring the 
quadrature of the phase difference of radar signals of a coherent radar with continuous monochromatic radiation for different 
values of the flight speed and angle of the projectile is within 106 1010  m. 

Keywords: projectile, radar signal, radar station, total phase, quadrature components, frequency, projectile flight coordinates, 
antenna, modeling. 

 

 

 

 623.546 DOI: https://doi.org/10.33577/2312-4458.26.2022.22-27 
 

. , . , . , .   
 

,  
 
Article history: Received 04 February 2022; Revised 08 February 2022; Accepted 2 May 2022 
 

 
 

 
 

, .  
, ,  

,  
. ,  

, ,  
.  


