THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2026 June; 37(6), 580~587.

http://dx.doi.org/10.5515/KJKIEES.2026.37.6.580
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

dolct wh dolE] 4 BME B2 0%k A% oA Wy
False Alarm Suppression via Accumulated Analysis of Radar Surveillance Data
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Abstract

False target detections during radar surveillance can waste limited radar resources and degrade detection and tracking performance,
particularly in cluttered environments such as terrain or sea surfaces. This issue becomes more critical for radars that are required to
process a large number of targets in real time. In this study, a false target suppression method based on the accumulated analysis of
target signal data collected during radar surveillance is proposed. Target signals detected by successive search beams were accumulated
and compared with newly detected signals to suppress false detections. The effectiveness of the proposed method was validated using
the target signal data collected under actual radar operational conditions.
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Fig. 1. Block diagram of alarm suppression.

Algorithm 1 False Alarm Suppression based on Surveillance

Input :
Azimuth parameters Min,,, Max,,
Elevation parameters Ming;, Max,;
Beam parameters BW 4,, BW
Radar surveillance data Z(k) fork = 1 ... K scans
Accumulation count T 4.
Output :
Newly detection set Dgypp
Suppressed detection set Dpsupp
Procedure :
G, C < GenerateBeamgrid(Ming,, Max,,, Ming, Max,;
BWyz, BWe;)
H « InitializeAccumulationMap(C)
fork=1to K do
Dy, < PerformSurveillance(Z (k), G)
H « UpdateAccumulationMap(H, Dy)
end for

Dsyupps Dnsupp < SuppressFixedTarget(H, Tyc)
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return Dgypps Drsupp
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Fig. 2. An algorithm false alarm suppression.
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Algorithm 2 Generate Beamgrid

Input :
Azimuth range Ming,,, Max,,
Elevation range Ming;, Max,;
Beam width BW 4,, BW ,,,
Output:
Crated beamgrid G
Created beam count C
Initialize:
AAz «— BWy,
AEl — BW,,
Row <0
C—0
Procedure:
1 for OEL = Ming,; to Max,, step AEl do
2 Col —0
3 for 0Az = Min,, to Max,, step AAz do
4 G[Row][Col]. beamld = C
5: C—C+1
6 Col — Col +1
7 end for
8 Row «— Row + 1
9 end for
10: return G, C

=R T R B i B
Fig. 3. An algorithm generate beamgrid.
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Algorithm 3 Initialize Accumulation Map

Input :
Initialization parameter C
Output :
Accumulation map H
Procedure :
fori=1to C do
H[i] < empty

end for

= w e

return H

8 4 34 dolg x7]|3 ¢y F
Fig. 4. An algorithm initialize accumulation map.

Algorithm 4 Perform Surveillance Data

Input :
Surveillance data Z (k)
Beamgrid G
Output:
Target detection set Dy,
Procedure:
D« empty set
for beam g in G do
for target signal z; in Z(k)[g] do

if z; equals True then

1

2

3

4

Sz Add z, to g. targetSignals
6 end if

7 Add g to D,

8 end for

9 end for

10: return Dj,

d8 5. delnt 9 dieE
Fig. 5. An algorithm perform surveillance data.
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Algorithm 5 Update Accumulation Map

Input :

Accumulation map H

Target detection data set in k;p, scan Dy,
Output:

Update accumulation map H
Procedure:

for detected beam g in Dy, do

1:

2: for previous target signal hy in H[g. beamld] do
3: Sprev < hy

4: for target signal z4 in g. targetSignals do

S: Scur < Zg

6: T« Equation(1)(Sprev, Scur)

7: if r equals True then

8: H[g.beamld][hy] < H[g.beamld][hg] + 1
9: end if

10: end for

11: end for

12: end for

13z return H

J8 6. g4 Holy w4 ¢iEF
Fig. 6. An algorithm accumulation surveillance data.
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Algorithm 6 Get not Suppress Target

Input :
Accumulation map H
Accumulation count T 4.
Output:
Newly detection set Dysypp

Suppressed detection set D gy

Procedure:
1 Dgypp < empty set, Dy, < empty set
2 for each beam g in H do
3 for target signal z; in g do
4 if zy< Ty then
5: Add z; to Dysypp
6 else then
7 Add z; to Dgypp
8 end if
9 end for
10: end for
11; return Dgypps Dnsupp

28 7. 4 dold A 54 #5 42dF
Fig. 7. An algorithm get not s
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Table 1. Information for test scenarios.

Experimental configuration

Min,, | Max,, | Ming | Maxgy | BW,, | BWg

170 220 0 10 1 1

583



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 37, no. 6, June. 2026.

Effect of Accumulation on Detection Composition (T Ace ™ 5)
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Fig. 8. Graph of suppressed and newly detected targets
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Fig. 9. Graph of suppressed ratio.
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Compare Graph of Suppressed and Newly Target
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Fig. 10. Graph of comparison with suppressed and newly
targets.
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Fig. 11. Time complexity graph of comparison with proposed
and relation based target suppression algorithm.
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Comparison of Between Trajectory and Tracking (Casel)
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Fig. 12. Comparison of between trajectory and tracking
(case 1).
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Comparison of Between Trajectory and Tracking (Casez)
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Fig. 13. Comparison of between trajectory and tracking
(case 2).
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Fig. 14. Comparison of between trajectory and tracking
(case 3).

A A sh= 457 e
4 AHE A% s A5l

J9 155 7, A4S A% 24 s £xE 1
oAEnt. A 3E 24 Assol el ez 1700~
215 tiste] 1~7 km7bA] A7 d BE 24 A
$E vEhd Zlolth WA RENOoR Bols 24 A%
=2 1003] o]42 o) TET AAAM +HE £
Azl SER $A7}F 08~12 Ateldl e EAEE
6~123] T SN AT 54 Ao FoInt we}

585



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 37, no. 6, June. 2026.

4 Hitmap of Target Signals
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Fig. 15. Hitmap of target signals.
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