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The Overlap Ratio Analysis of 3D Sector Detection Areas and
Clutter Map Update Strategies Depending on Radar Platform
Movement
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Abstract

This paper proposes a method to calculate the 3D geometric overlap ratio of detection volumes to resolve the
spatial mismatch of radar clutter maps caused by radar platform maneuvers. To overcome the limitations of
conventional 2D projection methods, the detection area was modeled as a 3D point cloud, and the Convex hull
algorithm was applied to accurately calculate the overlap ratio according to speed, direction, detection range and
elevation. The results showed that forward maneuvering is the most vulnerable to overlap ratio loss, but stability
recovers at longer ranges. Based on these findings, we present a situation-aware update strategy that minimizes
computational load while ensuring target detection reliability. Ultimately, this study will contribute to maximizing

radar resource allocation efficiency and maintaining continuous target tracking in dynamic environments.
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Table 2. Results of Sector 1
operation direction

overlap rate according to

Direction Overlap ratio
Scenario 1-2 Q0 ° 55.61%
Scenario 1-3 135° 0.58%
Scenario 1-1 0° 0.05%
Original Volume
Moved Volume
I Overlap Volume!
3500
£ 100 ‘ 3000
A 2500
600
400 : 2000
200 X(m)
Y(m) 1500
38 7. (1-1) MAT|S0°) Al &X| dHel AE Fia
Fig. 7. (1-1) Overlap volume of detection area after

forward maneuver(0 °)



166 #Heltk

Original Volume
Moved Volume
Ml Overlap Volume

3500

£ 100-
Ko

600 .

400 <
X(m)
200
Y(m) 1500
a8 8 (1-2) FH7|S(90°) Al X godo| #E £
Fig. 8. (1-2) Overlap volume of detection area after

starboard maneuver(90 °)

Original Volume
Moved Volume
I Overlap Volume

7

3000

100 -
N 0. 2500
600 - )
400 o 2000
200 h
e 1500 X(m)

Y(m)

a9 (1-3) tHa71S(135°) Al Bl g9l HE Fxf

Fig. 9. (1-3) Overlap volume of detection area after
diagonal maneuver(135 °)

Update Threshold (80%)

70

60 -

50 [

40

Overlap Ratio (%)

30

20 |- | —©— Forward (0", S1-1)
—&— Starboard (90°, S1-2)
10 | | —#&— Diagonal (135°, S1-3)
— — ~-datat

o

s

é fli é 1‘0 1‘2 1‘4 1‘6 - 1 ” 2%
Time Step (s)
O™ 10, 7|5 Wk wE ME 19| HA d|g dLE
Hlm Znf
Fig. 10. Comparison results of the reduction rate in the
overlap ratio of Sector 1 according to the operation

direction

B g
oI A

ZUF ol wWE 33 ¥4 d99 AA vE 4 2 YUY AL A A7

o) 4 delrh= 34
FeEe) Holg &
o TN AN F

3.2.2 [Sector 2] ¥4 A3}

52 ‘f‘& ZAZ(LS ~ 3.5km) ZANAM 14E 7]
Z0~3°0M 6~ 10" 4F dAs] 2H
A3, %91 Hs7E 3kl AR HlEe] AE
oS 787 e AoR B4

AR, Sector 13} Sector 22| 20m/s 715 A To]
HE 243 Zd¥, I3 113 Zo] Hikye=
Sector 29| AXE 74 £57) ¢ WEA Jelyith

P

100

90 -

Update Threshold (80%)

) —
7o}
L ~~
60 «6 e
501 ’Q\O\ —
(PN )

40t

Overlap Ratio (%)

30

20 -

—&— Low El (08", §1-2)
10} |={~ High El (6-10°, S2-2)
— — —datal

2 4 é ‘8 1‘0 1‘2 1‘4 1‘6 1‘8 20
Time Step (s)
O3 11, BX| 1Zbof w2 HE Hlg 248t Zn
Fig. 11. Comparison results of overlap ratio reduction
rates according to detection elevation

A, 715 W B2 FE34 <Ae AAEHA
o, 29 7159 o]He Atk Sector 2004
= Sector 13 mRIAE £ 33 Zo] =W J)F
(90°, 2-2), W‘ 718135, 23). AW 7150°,
2-1) +«1 MAS BTt AN, 5 A2 7t

7 ok A o] 1;j 8 715(2-2)°] AZ(1-2)2 o
Beh 448 olgo] = gicke Motk An

dMe BA Gl 8ol 7 FH ol Al



Journal of KIIT. Vol. 24, No. 5, pp. 159-170, May 31, 2026. pISSN 1598-8619, eISSN 2093-7571 167

°og LHE%E}MI Ho HOI
SR Al F%— 0*7 ezt
olZ QI3 AMEC] ¥ wzA sl Aol
ZH At

E 3 7| Yol e Mef 29 HEE 24

S oo
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Direction Overlap ratio
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