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CLAIMS 

1. A method for determining an impact point of a projectile fired at a surface

target, in a radar system comprising a single radar antenna for tracking the 

surface target, the single radar antenna emitting electromagnetic signals 5 

forming a single antenna beam essentially pointing toward the surface target, a 

trajectory of the projectile passing through the antenna beam of the single radar 

antenna, wherein the method comprises: 

emitting a number of successive radar bursts; 

measuring a plurality of ranges of radar echoes received at least one of 10 

within the antenna beam or through sidelobes formed by the electromagnetic 

signals, in response to the radar bursts;    

applying Doppler filtering for the plurality of ranges to distinguish the 

projectile measurements from measurements related to the tracked surface 

target and sea clutter measurements;  15 

performing a detection of the projectile at successive times using the 

Doppler filtering; 

predicting the impact point of the projectile from the projectile 

measurements related to one or more detections of the projectile, including the 

range, a bearing, and a time;  20 

simultaneously tracking the surface target using the antenna beam; and 

determining that the projectile hit a water surface or the surface target if 

no projectile measurement has been obtained over a period of time longer than 

a given time-out period after a time tn corresponding to the time of the last 

detection of the projectile, 25 

wherein the given time-out period of time corresponds to a time period 

during which the projectile is to be located between two sidelobes or between a 

sidelobe and the antenna beam. 

2. The method of claim 1, wherein the location of the impact point is30 

predicted by use of an estimation technique comprising a least squares method. 
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3. The method of claim 1, wherein the location of the impact point is

predicted by use of an estimation technique comprising a Kalman filter. 

4. The method of claim 1, wherein the predicting the impact point of the

projectile is based upon an assumption that the impact of the projectile occurs 5 

at a time timpact after a time tn corresponding to the time of the last detection of 

the projectile. 

5. The method of claim 4, wherein the time timpact is related to (tn+tn+1), with

tn+1 being the next time at which the projectile is expected to be detected 10 

successively to time tn. 

6. The method of claim 5, wherein the time timpact is defined by the relation:

timpact=(tn+tn+1)/2. 

15 

7. The method of claim 1, wherein said measurements further comprise the

speed of the projectile. 

8. A radar system comprising a single radar antenna for tracking a surface

target and a processing means for determining an impact point of a projectile 20 

fired at the surface target, the single radar antenna emitting electromagnetic 

signals forming a single antenna beam essentially pointing towards the surface 

target, a trajectory of the projectile passing through the beam of the single radar 

antenna, wherein the radar system is configured to: 

emit a number of successive radar bursts; 25 

measure a plurality of ranges of radar echoes received at least one of 

within the antenna beam or through sidelobes formed by the electromagnetic 

signals, in response to the successive radar bursts; 

detect the projectile at successive times by applying Doppler filtering; 

predict the impact position of the projectile from measurements related to 30 

one or more detected positions of the projectile including the range, a bearing, 

and a time;  

MCSLLP



13

simultaneously track the surface target using the antenna beam; and 

determine that the projectile hit a water surface or the surface target if no 

projectile measurement has been obtained over a period of time longer than a 

given time-out period after a time tn corresponding to the time of the last 

detection of the projectile, 5 

wherein the given time-out period of time corresponds to a time period 

during which the projectile is to be located between two sidelobes or between a 

sidelobe and the antenna beam. 

9. The radar system of claim 8, wherein the step of predicting the impact10 

point of the projectile is based upon an assumption that the impact of the 

projectile occurs at a time timpact after a time tn corresponding to the time of the 

last detection of the projectile. 

10. The radar system of claim 9, wherein the time timpact is related to (tn+tn+1),15 

with tn+1 being the next time at which the projectile is expected to be detected 

successively to time tn. 

11. The radar system of claim 10, wherein the time timpact is defined by the

relation: timpact=(tn+tn+1)/2. 20 

12. The radar system of claim 9, wherein the location of the impact point is

predicted by use of an estimation technique comprising a least squares method. 

13. The radar system of claim 9, wherein the location of the impact point is25 

predicted by use of an estimation technique comprising a Kalman filter. 

14. The radar system of claim 8, wherein said measurements further

comprise the speed of the projectile. 
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