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Application of the Doppler sensor as a tractor 

speed meter 

Abstract. Problem. In the process of tillage, the end 

result of plowing depends on the precision of meas-

uring the speed of agricultural machinery. There are 

modern systems with the use of a Hall sensor, which 

allows you to measure the speed of the wheels. But it 

is a relative speed. The fact is that quite often the 

phenomenon of slipping in the plow occurs. In this 

case, the measurement system gives the indication of 

the relative speed, and for high-quality tillage it is 

imperative to have an indication of the absolute val-

ue of the speed. Goal. The purpose of the work is to 

analyze the principle of measuring speed based on 

low-frequency beating; determining the speed meas-

urement capabilities of the vehicle using the Doppler 

radar; obtaining speed values using mathematical 

signal processing without harmonic analysis. The 

possible limitations of the range of measurement 

velocities associated with different factors are ana-

lyzed. In accordance with this goal, the selection and 

calculation of the signal processing system from the 

Doppler sensor should be carried out. Methodology. 

The methods of theoretical basic electrical engineer-

ing have been developed in the production and cal-

culation of circuits. Also, classical methods of statis-

tics of signals from radio Dopplers are used. Results. 

The technique of processing information from the 

Doppler sensor using a mathematical apparatus 

without using harmonic analysis is presented. The 

hardware implementation of the proposed method 

allows the use of simplified computing tools. Origi-

nality. Complex analysis of the data obtained from 

the Doppler sensor is carried out. During the analy-

sis, the range of velocities with stable operation of 

the measurement system was determined. Based on 

the data obtained, it is concluded that the use of a 

horn antenna as a concentrator substantially elimi-

nates lateral interference and extends the range of 

possible velocity measurements. It is shown that the 

level of sampling significantly affects the upper limit 

of the measurement speed. Practical value. It is 

shown that at a sampling rate of 2.5 km/h the range 

is from 0 to 12.5 km/h, which is sufficient for agricul-

tural production and tillage. Increasing the upper 

limit of the measurement speed is possible in the case 

of using harmonic analysis and more sophisticated 

system of focusing and filtering microwave signals.  

Key words: Doppler radar, beat frequency measure-

ment, absolute speed, microwave radiation, patch 

antenna, horn antenna, robustness of the measuring 

system 
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