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A Beamgrid-Based False Plot Rejection Method for Radar Surveillance
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Abstract

Radar systems can become saturated when excessive resources are allocated to validating false plots misidentified as new targets,
despite originating from existing tracks. This overload may hinder new target detection and lead to serious consequences. To address
this, we propose a false plot detection algorithm that leverages beam-wise association within the radar's predefined search grid. By
forming associations between beams and comparing current plots with previous detections, the algorithm effectively filters out false plots.
Simulation results demonstrate the algorithm's ability to reduce false detections and prevent resource saturation.
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Algorithm 1 Radar Surveillance

procedure RadarSuveillance(StartAz, EndAz,
StartEl, EndEl, W)
clear Beamgrid

Beamgrid « CreateBeamgrid(StartAz, EndAz,
StartEl, EndEl, W)

1:

2:

3:

4:

5:

6: if Beamgrid equlas null
7: return False;

8: SetBeamRelation(Beamgrid, W)
9: StartSurveillance(Beamgrid)

10

. end procedure
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Fig. 1. An algorithm for radar surveillance.
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Fig. 2. A beamgrid of surveillance.
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Algorithm 2 SetBeamAssociation

procedure SetBeamAssociation(Beamgrid, W)

1:
0 for El_Idx « 0 to Beamgrid.size()
X CompBeamlist < Beamgrid[El_Idx]
4: if El_Idx equals 0
B CompBeamlist < Beamgrid[El_Idx + 1]
6: else if El_Idx equals Beamgrid.size() — 1
7k CompBeamlist < Beamgrid[El_Idx — 1]
8: else
9: CompBeamlist «— Beamgrid[El_Idx — 1]
10: CompBeamlist < Beamgrid[El_Idx + 1]
11: Beamlist < Beamgrid[El_Idx]
12: for AZ_ldx « 0 to Beamlist.size()
13: CurBeam «— Beamlist[Az_Idx]
14: for Comp_Idx < 0 to CompBeamlist.size()
15: CompBeam « CompBeamlist[Comp_Idx]
16: if Equation(1) equlas True
7k add CompBeam.Id to CurBeam.RelationList

18: end procedure
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Fig. 4. Algorithm for forming association beams.



I 4= A9 O] A3 A€ 3
1EFY YA FEE HoFh 2~10d = )
A & 7|FO = v EH’:;}(CompBeamlist) =ps)
T otk 93 #A AL Aot HE A&
npA et 742 £ 02 ATy WA Al Fo
gl B55 W YR FUteta, 29 91A17F
o, T, Ee A weh F7HA 2l vl g
2718kt & A F(Beamlist)?] W Gl Q=
(CmBeam)—‘f—H v Ao & BE 1?j](CompBeam)T%
T3t da HAE FAgth

16~19% () 7] Wt v o
() & W& AE ddste], A3 34 9475 24

=
L Ryl

3
7k

\__

S|

rlr

_12;
oz o QL b & 9 rlo ue

ru[o ﬂli oX,

ON

|
E

=

]

>

]_

ofr

J(AZ— AZ)? +(EL—EL)* <

~
—
~

21 (1) A (A4, ELy) & 7)F
Ulékﬂ% (AZ EL)Z H)al gido]

< 9vsitt. sig FH AdH
HAE A3 § FE3Ih

Moz
fr to
ok
Hdo

St
|
oz
=2
=
EL

A 0 EX AE ¢HFY A FEE ™S
oh At £ S A W AeA ZAIelM =
Algorithm 3 ProcessRemoveFalsePlot
I: procedure ProcessRemoveFalsePlot(CurPlotList, Beam, BeamMap)
2: if Beam.IsFirstBeam equals True do clear BeamMap
3: if CurPlotList.size()> 0
4 IsNewBeam « True
53 for Idx « 0 to Beam.RelationList.size()
6: RelateBeamlId «— Beam.RelationList[Idx]
7 if not find Rel d from B: Map do
8: else
9: PrevPlotList «— BeamMap[RelateBeamld].PlotList
10: for CurPlotldx « 0 to CurPlotList.size()
11: CurPlot « CurPlotList[CurPlotldx]
123 for PrevPlotldx « 0 to PrevPlotList.size()
13: PrevPlot < PrevPlotList[PrevPlotldx]
14: if Equation(2) equlas True
15: erase CurPlot from CurPlotList[CurPlotldx]
16: IsNewBeam « False; break
17: else ProcessNewTarget(CurPlot, Beam)
18: if IsNewBeam equals True
19: add Beam to BeamMap[BeamId]
20: ProcessNewTarget(CurPlot, Beam)

21: end procedure
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Fig. 5. Algorithm of detection false plot.
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Fig. 6. Radar simulation case 1.
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Table 1. Information for each simulations.

Config/Case Case 1 ‘ Case 2 Case 3
Beamgrid simulation information
Beam 1 1 1
width( %)
StartAz —40° —35° —40°
EndAz 40° 35’ 40°
StartEl 1° 1° 10°
EndEl 307 80° 80°
S“rcvo:ftam 2464 5,629 5,724
Simulated target information
Targets(T) 36 69 35
Elevation range| 0° ~ 30° 21 ~ 53° | 0° ~ 59
Azimuth range | 39.5° ~ —68%|—34° ~ 34°| 40° ~ —40°
Direction Different for 180° —90°
each target
Surv count(s) 10 10 10
Simulation
times(V) 10 10 10
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Fig. 7. Graph of generating new plot counts.
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