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Motivation 
1. With the increasing requirements of weapon systems for 
tracking and guiding radar, improving the target tracking accuracy 
has become an important research topic. 
2. With the rapid development of radar technology, it is possible to 
obtain the signal-to-noise ratio (SNR) information of the target 
with high precision.  
3. Compared with traditional target tracking methods, SNR 
information is extended to the radar target tracking method in this 
study. The relationships among the range error, angle error, and 
SNR are analyzed. The SNR model is established, and the 
measurement noise matrix in the filter method is modified.  
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Main idea 

SNR  analysis: 
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Main idea (Cont’d) 

Angle error analysis: 
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Main idea (Cont’d) 

Range error analysis: 
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Method 
Selection of measurement noise covariance: 

Rk2= 

Extended Kalman filter method based on the SNR model (SNR-EKF) 

Unscented Kalman filter method based on the SNR model (SNR-UKF) 
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Major results 
Scenario 1: The range error remains 
unchanged at 30 m, and the angle error 
varies with SNR. 
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Scenario 2: The angle error remains 
unchanged at 0.0432°, and the range  
error varies with SNR. 

Major results (Cont’d) 
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Scenario 3: The angle error and range 
error vary with SNR. 

Major results (Cont’d) 
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Conclusions 

1. Compared with the traditional EKF and UKF methods, the  
SNR-EKF method and the SNR-UKF method have superior 
performance (higher prediction accuracy and higher convergence 
speed) and little influence on computation time. 

2. Compared with the SNR-EKF method, the SNR-UKF method 
has higher velocity precision, but longer computation time, and 
their position precision is almost the same. Front In
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