Vol. 36, No.3
June ,2017

EAND RS I S N 2

J. Infrared Millim. Waves

5536 45 3
2017 4 6 J

NXEHS 1001 —9014(2017)03 - 0302 - 09

KL ERBRET R

woW, K R, FRE, %Em, IZ®, R ¥
CRBRE AR PR 5 RSB Wl Kb 410073)

DOI:10. 11972/j. issn. 1001 —9014.2017. 03. 010

4

HEABZICHEDREEET FNAEEDRGEFARR ARG EARARE AXR A RELERAALHE
HRHAABEKEFTEAEH R REAG 2 HRG, EAGME G2 H TR NEE SRS, BEAMLE L
MEZLRBR L - NBTAMRZIGHEDREGEREN B R, 2AER T HERE IR AT KB A, 4
WY HAEKRE T LR R ARSI R SRR, U O RS KM R ILE R R AR K A% F R AR AR
it — 2 B

X B O AMZEFAREILAED KRG FREHEIFEHA

R E %S TN XERFRIEAD: A

Review of Terahertz coded-aperture imaging

DENG Bin, CHEN Shuo, LUO Cheng-Gao®, QIN Yu-Liang, WANG Hong-Qiang, LI Xiang
(School of Electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; Terahertz coded-aperture imaging is a novel imaging technique which follows the basic princi-
ples of optical coded-aperture imaging and microwave coincidence imaging. It is based on the modula-
tion of the effective terahertz-wave spatial distribution, either amplitude or phase, over the illuminated
area. The wave spatial distribution or illumination pattern is usually obtained by a reflecting antenna.
Terahertz coded-aperture imaging has some significant advantages such as high frame rate, high resolu-
tion, and the ability of forward looking and staring imaging. Hence it has been regarded as one of the
most important development trends of terahertz radars. In this paper, we at first introduce the proposi-
tion background of this new technique, and then expound its principles, research states of the art, an
implementable setup and the key problems. Finally, the application fields including missile terminal
seeking and security as well as anti-terrorism are discussed. We hope that this paper can provide some
positive guidance for the study of terahertz coded-aperture imaging and the corresponding new terahertz
radar.
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Fig.1 Spatial distribution of antenna pattern and phase for dif-
ferent randomly-shifted phase. (a) Without random phase (b)
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Fig. 2 Spatial phase distribution after random
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ments. (a) Antenna pattern after the five times of
phase shifting (b) Phase distribution after the first
phase shifting (c) Phase distribution after the fifth
phase shifting
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Fig. 12  Setup of a typical terahertz coded aperture im-
aging radar system
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