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This thesis discusses the possibility of upgrading the Automatic Angleme-

ter, which is part of the Balakliya Geophysical Complex and is recognized as a 

National Scientific Heritage of Ukraine. The purpose and accuracy characteris-

tics of the system are described, as well as the problems caused by the aging of 

feeders and other equipment. The modernization should include not only replac-

ing old devices and feeder lines with new ones but also implementing new sig-

nal processing principles enabled by modern technology. 

 

The VETA meteor radar system is designed to study the dynamic parame-

ters of the Earth's atmosphere. It includes an Automatic Anglemeter (AA), 

which is intended to analyze the dynamic parameters of the Earth's atmosphere 

at altitudes within the meteor zone (80–105 km) and has the capability to identi-

fy the altitude structure of wind movements. 

The AA consists of an antenna system, phase-stable radio receiving devic-

es, a radio transmitting device with a transmitting antenna, digital pulse phase 

meters, a control computing complex, and other units [1].  

The receiving antenna sys-

tem is a multi-scale measuring 

system consisting of five Udo-

Yagi antennas arranged in a 

cross formation (Fig. 1). The 

RMS error in measuring angu-

lar coordinates does not exceed 

17’, which enables the study of 

small-scale atmospheric dy-

namic processes in the meteor 

zone. 

 
Fig. 1 

However, the AA was built in the 1970s using the element base and com-

puting equipment of that time. The subsequent modernization in the mid-1990s 

affected only the control computing complex, while the hardware remained un-

changed. One of the main problems of the AA is the aging of the radio frequen-

cy cables connecting the antennas. As a result, signal attenuation increases, and 

the SNR at the amplifier inputs deteriorates. Strict requirements for the similari-

ty and stability of the introduced phase shifts are imposed on the feeders con-

necting the antennas to the radio receivers, necessitating the use of phase-stable 

cables. The electrical length of each antenna cable is selected as a multiple of π 

to ensure phase shift constancy. However, damage to the cable insulation leads 
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to moisture penetration, altering the permittivity and delay time in the cable. 

Consequently, phase measurements may be performed with errors. 

This report examines modernization options that involve not only replacing 

the feeders but also using modern components and signal processing methods. 

These improvements will not only maintain but potentially enhance the charac-

teristics of the AA. 

Various upgrade options were considered, including placing different com-

ponents directly on the antennas: 

- amplifiers only; 

- amplifiers and frequency converters (FC); 

- amplifiers, FC, and ADC. 

An analysis of the advantages and disadvantages of each option led to the 

selection of the last one. If the amplifier, FC, and ADC are placed directly on the 

antenna, the signal is transmitted in digital form via the connecting cable. 

This configuration is not sensitive to delay variations along the path from 

the ADC to the phase measurement device. However, it requires precise phase 

matching of the heterodyne signals that are fed to the frequency converters and 

the ADC pulse generators (Fig. 2). 
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Fig.2 

 

The coupling variants for such a system were also analyzed. The most ra-

tional approach is considered to be the formation of clock pulses by a single 

generator, followed by their transmission to each receiver. Among the consid-

ered transmission methods–Wi-Fi, radio frequency feeder, and optical fiber–the 

choice was made in favor of optical fiber. The bit depth and speed of the ADC, 

the required data transfer rate, and the volume of traffic during the measurement 

process were also estimated. 
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