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The Analysis of Target HRRP Properties in Terahertz Band

YU Yang PI Yi-ming
(School of Electronic Engineering, University of Electronic Science and Technology of China, Chengdu, Sichuan 611731, China)

Abstract; Terahertz (THz) wave has aroused extensive attention since the highly penetrability and wide band signal. And
it has been identified that the high resolution range profiles ( HRRP) possess great potentials in target detection, recogni-
tion, imaging, and so on. However, the properties of target HRRP in THz band are rarely investigated. This paper re-
searched the target-aspect sensitivity with the deterministic model, and planning to overcome it by extracting the average
HRRP based on the principle eigenvector of covariance matrix. Then, according to the different distribution of scattering
center, the range cells were classified. Rayleigh, Ricean and Mixture models were proposed to describe the statistical char-
acteristics of range cells amplitude histogram. The Method of Log-Cumulants ( Mol.C)) and Dictionary-based Stochastic Ex-
pectation-Maximization (DSEM) methods were utilized to estimate the parameters of statistical models. Finally, the experi-
ments of target HRRP properties in THz band were performed with the THz high resolution radar system. The experimental
results showed that average HRRP of multiple HRRPs has higher correlation coefficients with other HRRPs than single HR-
RP does. And the statistical characteristics of the range cell can be described by the mixture model precisely.
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Tab.1 MoLC equations for all the parametric families

included in the adopted dictionary

Sl MoLC 7778
G - 2k, =®(0,L) +Inpu-InL
amma 55
4k, =D(1,L)
. " Ky =
XHBOE SR )
Ky=0
K =lnp+d(1)n™
P A /R
Ky=®(1,1)n”
2k, =Inu+®(L)-InL
Nakagami F& %1
& - 4, =®(1,L)

2k, =Inpu+®(L) -InL+d(M) -InM
2k, =D (1,1) +®(1,M)
8k, = (2,L) +D (2, M)

K Iy Ay

21 H d(+) Ky DiGamma FREL, D (v,) N v Y
PolyGamma PR, 73 5| 7R H
din[T'(x)] dI'(x)/dx

O(x) = dx T T(w) (39)
d(v,x) :dyg);f) _ 4 12;5’“” (40)
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Tab.2 The parameters of high resolution THz radar system

240 {H
/. 340 GHz
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A 1.5625 MHz
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o
1.5
i+
0.5
3% 06 04-02 0 02 04 0508

(a) K IEHTHRRP
(a) HRRP before compensation
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