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METHOD FOR RADIO SIGNAL INTERFERENCE COMPENSATION 

BASED ON A RECURSIVE ALGORITHM WITH CORRELATION 

FEEDBACK 

 

One of the representatives of recursive algorithms is an algorithm with correlation 

feedback, which uses the gradient method to solve the problem of adaptive adjustment 

of the weight coefficient vector [1, 2]. 

Let's consider the operation of a single-channel auto noise canceller with the 

formation of weighting coefficients using the gradient method for the case of exposure 

to stationary narrowband interference (Figure 1). 

 
Fig. 1. One-channel interference compensation system 

The system includes: 1 – adder; 2 – multipliers; 3 – phase shifter on π/2; 4 – 

feedback amplifiers with coefficients γc,s; 5 – low pass filters with time constants Тc,s. 

The interference voltage at the output of the autocompensator is determined by 

the expression: 

 kskczexit
UwUwUU +−=


,     (1) 

where zU  - voltage of the main channel interference signal; 

kU  and kU   voltage of the interference signal in the main and additional channels. 

The transmission coefficients of controlled amplifiers (weighting coefficients) are 

proportional to the voltages generated at the outputs of the correlators 

)( = UUw nkss ,       (2) 

)(  = UUw kncc ,      (3) 

where γ a value that influences the stability and performance of the 

autocompensator. 
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Substituted the value in (2). 
exit

U  from (1), we get 

)()()( 2

knnkssnkcsknkss UUwUwUUw −−=    (4) 

Because the knU   and nkU  are uncorrelated at coinciding times, the last term on 

the right side of (4) is equal to zero. Then, given that knknk pUU = 01 , and also those 

that 
22

nkk U= , we will get 
2

01 1/ ksknss pw +=      (5) 

At a high level of interference, the units in the denominator can be neglected, and 

expression (5) takes the form 

)/( 01 kns pw = .       (6) 

Solving expression (1) for 
exit

U
 
and conducting similar reasoning for the second 

subchannel, we get 

)/( 0 knc pw =  ,       (7) 

where 1np  and np   correlation coefficients of voltage interference values in the 

main channel and in additional (quadrature) subchannels. 

The obtained values of the weight coefficients of the compensation subchannels 

(6) and (7) provide optimal compensation for each of the component noises. 
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