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Abstract

Many studies have been conducted on the accurate detection and identification of targets from ground clutter, in order to improve
the accuracy rate of land guided weapons. Due to the variety and complicated characteristics of the ground clutter signal compared
to the target, an active target identification technique is needed. In this paper, we propose a new algorithm to identify targets and divide
them into different types by extracting the unique characteristics of the target through fractal dimension calculation with the charac-
teristics of self-similarity. In the simulation using the algorithm, the probabilities of identifying the tank and truck were 100 % and
98.89 %, respectively, and the type of the target could be identified with a probability of 98 % or more.

Key words: Target Identification, Fractal Dimension, Self-similarity

I.M E 7N el Hls Ro B gA7]9 AHF gl A&

7Hsstth olel e FHEE D HT g 7E HAS

A FEed §A7= A4 SHE S804 & 7oA B4 SeE 9] TRo] shssith g %

AL A & AA A 2 24 sUE A AS oldFs oy Wy = 9= MBDAAY) E%‘i%

sto] AEF4, gAstr] Sl AAf EY 5 AZRA S Dejngu g7 A 5839 A AR 2 4%
T B Y shE 7Eol stk deEnHT @47 = of wg} o] FHy} FANG(HH, HV)E Y53 v, HH

nfo] A2 3t A 7)o g EafFol Fob BAZ TS S} HV 5741415 Bl w2 3H59 % (probability density)$}

8skA "8l R FA o] Tkt B3 EerH 2 g-&(cumulative probability) xtel = Al4Fste] E2 &

o] th7] F T FRFl A Ao AT A/ A4 st WIS AMgsly gl AT SFHEHZ R

35} A] 28l (Hanwha Systems)

I 97, 2 AQATY, 3 FHAPH
- Manuscript received July 11, 2018 ; Revised August 24, 2018 ; Accepted August 29, 2018. (ID No. 20180711-072)
- Corresponding Author: Sung Chan Song (e-mail: sungchan.song@hanwha.com)

(© Copyright The Korean Institute of Electromagnetic Engineering and Science. All Rights Reserved. 731



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 29, no. 9, Sep. 2018.

Be) $A457} A0 R e e AN RT ZaT &
A olFH It FANS 54 S A iR
7] o}t £ =EdlAE golth A4 FokdllA &
G872 G 2P 39S o) gt 4T ES A
ehth A7) Aol 54 7R ZEgE Ao A,
%, °}EﬂUr 3¢ %OM] SEEL YT P
B} 25 Al o] At YT A Z2HY
(high range resolution profile: HRRP)E—‘?*H zdg A<

% 548 F2elel 14 o

AL, o) Fo A3 5AE
)

Aot FRE TRE WS Adeith

EAozry RO Folot
SAYE Bl T Al ZEukd
z2idz A4AWe T4 ¥

(HE Arkeiey, L ALt AIAIE 9 ﬁé&, NE Al
N%, m3t ke 242t AL A 27

o, kme AMALE FA ST ke {%6}% /\1%%1]01*4
AT ulgith AAGY] Hde 7

0] 2 2= AAbslith A|A Qe Fol= k-% uﬂ&%}oi
Wﬂt} TE AJAIE S Aol= A (3)°l &3l 71571
M—i

g 2193 2 HEE g o]EH o] 23y 7]%2 =gl
< Hlwske WHoE 148 Qs FRE FEtt
L, (k)=
1 §|X(m+zk> Xm+G—1)k)| N=1
k\=1 Mke |
| N—m
M‘[ k ] (1)
k
<L (k)> = L. (k)/k
m (k) WE:]] w (k)] o

732

C Target Infomatlon

HRRP 2> Time Series
X(D., X(2), -+, XD

New Time Series
X(m), X(mtk ), -, X(mtMk)
v
Time Series Mean
Equation (1)
m = mtl

Time Series Length
Equation (2)
k= k+1

Fractal Dimension (D)
Equation (3)
ik = ik+l

NO
Target Identification

OB 1. BHAY STYE EHE

Fig. 1. Target identification algorithm flow chart.
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Fig. 2. High range resolution profile(HRRP) of the tank.
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Table 1. Simulation results of target identification.

Classified | Classified | Percent classified | Percent classified
as tank | as truck as tank, % as truck, %
Tank 90 0 100 0
Truck 1 89 1.11 98.89

Number of tests=90
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