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Monopulse estimation
●Monopulse technique is extensively used in practical

applications, such as radar, communications, and sonar 

systems, because of its ease of implementation and low

computational complexity. However, its performance 

deteriorates under radio interference as it cannot separate

the desired signal from interference. 

●Conventional monopulse weight
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●To address monopulse problem, an adaptive processing 

technique has been applied to the monopulse technique, called

an adaptive monopulse. However, because of this nulling, the

sum and difference patterns are distorted relative to the sum

and difference beams with no radio interference

Adaptive monopulse estimation

Nulling point

Proposed method
●To improve on the conventional method, we proposed a minimum constrained adaptive monopulse technique so that

the monopulse ratio can be preserved without wasting degrees of freedom.

Two constrained condition

   

 
 

   
   

0ReRe

0

00

00

0

0

00









































aa

aa

aW

aW
H

H

H

H

proposed rr



① Solution of the monopulse ratio 

does not change
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●Conventional adaptive monopulse weight
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② Solution of the monopulse ratio slope 

also does not change
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●Condition of the delta weight
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First condition

Second condition

Proposed constrained adaptive delta weight
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Simulation results

Fig. 3. Monopulse ratio and sum and  difference beam pattern with interference angle: 0.6×BMW(Beamwidth).

●Proposed method can preserve the monopulse ratio and can maintain exact nulling position

comparable to or more accurately than the other methods while only constraining two points.

Fig. 1. Sum and  difference beam pattern and monopulse ratio curve without radio interference
Fig. 2. Adaptive sum and  difference beam pattern and monopulse ratio curve with radio interference

Table. 1.  Parameters for simulation

Table. 2.  Parameters for simulation

●Table 2 shows the powers at the interference angles after applying 

each adaptive weight, and it is clear that the proposed method is 

superior to the other methods.

Conclusion
●We proposed a minimum constrained adaptive monopulse technique. An evaluation 

of the proposed method showed that the proposed method can preserve the monopulse

ratio without wasting  degrees of freedom and that it can suppress radio interference 

better than the other two methods.


