FTHEE LM w OB Vol. 7No. 1
201842 H Journal of Radars Feb. 2018

THz 2 R~T k#8458 B in S A A ERS G E

S XXM KRR OERE R M
(BB H#EKRFOFHEER K 410073)

O FB R E S UGS R RS SRR RIS, H AR U SO I B R
TETHZAEL, HbsEH BA ORI 28 0 b it SO R T I s PR A o TR (el MEE45 H AR
T LRSS R O AN B M (K R 3R, S A3 19 A% G T s IR S 2 1 [ gl A Pl T B LAIE Y o A fer ) H A AT TH
S AL T v A T I T O A PR TR A AR R I R o 1 SCHR Y T B T R 4 e e vk, SR Rk T
AWIE SR RGN S, RS & TR O e M 2 H AR AR R OIFAR T BINAS B0 A AR ALAE S T s . FI A
ANRSFRUBEERL, 5 5w 7 AT e L, B0AIE T %SO TR AT 3, R T A RS HEAA 1 R 45
WG R T TH2SRB A RST I ARRERE AR S AR (R A B el R, O s 482 A A R SR I AT T k4
KR THz: [BIBOTE: HRERE, #HX

HhESES: TN9S SCRKFRIRES: A XERHS: 2095-283X(2018)01-0097-11
DOT: 10.12000/JR17086

SIAME: &l W, ZE5, 5. THz2 RSP AR B AR TE 1A [ SO g5 g i 1), Tk 4, 2018,
7(1): 97-107. DOI: 10.12000/JR17086.

Reference format: Gao Jingkun, Deng Bin, Qin Yuliang, et al.. Radar echo scattering modeling and image
simulations of full-scale convex rough targets at terahertz frequencies[J]. Journal of Radars, 2018, 7(1): 97-107.
DOI: 10.12000/JR17086.

Radar Echo Scattering Modeling and Image Simulations of Full-scale
Convex Rough Targets at Terahertz Frequencies

Gao Jingkun Deng Bin Qin Yuliang Wang Hongqgiang Li Xiang
(College of Electronic Science and Engineering, National University of

Defense Technology, Changsha 410073, China)

Abstract: Echo simulation is a precondition for developing radar imaging systems, algorithms, and subsequent
applications. Electromagnetic scattering modeling of the target is key to echo simulation. At terahertz (THz)
frequencies, targets are usually of ultra-large electrical size that makes applying classical electromagnetic
calculation methods unpractical. In contrast, the short wavelength makes the surface roughness of targets a
factor that cannot be ignored, and this makes the traditional echo simulation methods based on point scattering
hypothesis in applicable. Modeling the scattering characteristics of targets and efficiently generating its radar
echoes in THz bands has become a problem that must be solved. In this paper, a hierarchical semi-deterministic
modeling method is proposed. A full-wave algorithm of rough surfaces is used to calculate the scattered field of
facets. Then, the scattered fields of all facets are transformed into the target coordinate system and coherently
summed. Finally, the radar echo containing phase information can be obtained. Using small-scale rough models,
our method is compared with the standard high-frequency numerical method, which verifies the effectiveness of
the proposed method. Imaging results of a full-scale cone-shape target is presented, and the scattering model
and echo generation problem of the full-scale convex targets with rough surfaces in THz bands are preliminary

solved; this lays the foundation for future research on imaging regimes and algorithms.
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Fig. 1 Tllustration of the first-level-facets modeling of full-scale targets
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Tab. 3 Parameters of echo generation and image simulation

for the full-scale cone
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