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Real-Time Hit Priority Scoring Technique for Target Preservation and
Computational Optimization in Complex Clutter Environments
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Abstract

This paper proposes an ultra-lightweight hit priority scoring and selection technique to prevent the loss of valid targets and minimize
hardware processing loads in radar detection data saturation environments. Unlike conventional single-attribute selection methods, the
proposed technique designs a multidimensional attribute model that combines hit amplitude, proximity based on predicted positions and
local density information. In particular, to maximize the computational efficiency in real-time embedded environments, a lightweight
computing architecture was applied by excluding complex nonlinear normalization processes, and instead employing a method that
synchronizes the orders of magnitude of feature values. Performance analysis using simulated signals demonstrate that the proposed
technique stably preserved valid targets even under data saturation, while reducing the computation time by approximately 6.5 %
compared to conventional methods, thereby verifying its feasibility for real-time system implementation.
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Fig. 1. Proposed priority-based hit processing sequence.
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Fig. 2. Range-Doppler distribution of the simulated input signal.

860

29 A% 8% 2 doltt s

Table 1. Simulated environment and radar parameters.

Parameter Value
Carrier frequency 3.0 GHz (S-band)
Bandwidth / F; 5.0 MHz

PRF (HPRF mode) 50 kHz

FFT size 512
Range resolution 30 m
Velocity resolution 4.88 m/s

Extended target (2ea),
Rayleigh clutter & AWGN
Background SNR ~35 dB,

Local SCR 0~25 dB

Target & clutter model

Signal environment

FHe 1Q A=2 A
A ANTE SAANA B3

i

54 99 2AYS Ezéé—’:— A4 H ek order of
magnitude equalization) 71H-< A&t 7hFA HlE
(W,=1, Wp=1,000, W,=100)2 =Z&3%c}

A 2o As A F Holth BetvEE £ 13}

Ak 53, 19 2004 BBEE 54 A Win) ol
o) AT ZHa BAL A WE ol fAHE 27
A e Hmzﬂﬂ A7) 24 Be) U2 A5

2 3701 ¢ og } 17] wolh

A 7 1% Bl Sesste o 1,10071194 23 5lE 1
SlEN(MPH FUTE RE VIO, BE H2a
A U B9 2 9 B B g B2 ¢

l

TE& &4 Xk Halel AR AdsH 245t
) “ﬁ‘ 1‘%’ 32 A% 49 7 e Slsl sEAo] By
H # AGRONS H(crop)dte] EABIH A, 5741 H3
A AT 271 B E 919 blanking 7R 351
°F (03 km ©|$HEH 8 S| EE FE3190H S Eert
=2 5 km oY) 2AE] 9= JEHE BHEITh

9% B4 23E 19 33 gon, /1E e

&



Velocity (m/s)

J8 3. 71 9 AR 71Re] S|E BE AT HlaL
Fig. 3. Performance comparison of hit preservation between
conventional and proposed methods (overlayed view).
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of the selected hits.
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