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Abstract: A summary of a 0.34 THz standoff 3D imaging radar is presented which can be used for
through-clothes imaging of person-borne concealed objects. Using a two dimensional non-uniform point-
by-point scanning mode, a field of view of 0.6 mx1 mand 2 s imaging speed is achieved. The central
frequency is 0.34 THz, and a 2 ¢cm azimuth resolution at 5.8 m is obtained by using a ellipsoid with a
diameter of 450 mm. In order to improve the dynamic range of the system, a phase noise cancellation
structure is adopted. The Frequency-Modulated Continuous-Wave(FMCW) radar technique with a 12 GHz
bandwidth is employed in the system. Imaging result shows that 2 em range resolution can be achieved
after calibration and the system can be utilized to detect concealed weapons.
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Tablel Overview of terahertz-wave standoff active imaging system

options fIGHz waveform bandwidth/GHz distance/m FOV/m* cross resolution/mm imaging time/s
JPL[3] 676 FMCW 29.0 25 0.4x0.4 10.0 <1.0
PNNL[4] 350 FMCW 9.6 5.0 1.5x2.5 10.0 10.0
UPM[5] 300 FMCW 27.0 8.0 0.5x0.9 16.0 0.5
IECAS[6] 206 FMCW 10.0 3.0 2.0x0.6 10.0 <3.0
St Andrews[7] 340 FMCW 3.6 20.0 0.5%0.5 30.0 0.1
proposed system 334 FMCW 12.0 5.8 1.0x0.6 2.5 1.8
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(a) schematic diagram (b) physical photo

Fig.1 Structure of 0.34 THz 3D imaging system
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Fig.2 Block diagram of the imaging radar electronic subsystem

B2 Kbh2& Hk AL T2 R GG ARE R

SRR H EEA 2 ANTIEE: T, b LT v Y KRR 2% A5 0 BE B PR LIRS A5 S s LUK, BRI R A AR Y
O S AT SRR AR, R KIE IR R BAES RERI . RGRA T DDSHIR S A (1 J7 5858
B YA 26 M AR 5 9 7= 42 . DDS i AR S 10 A A e R 28 i A5 A S S AR 20log N, Hoh N R E A AR
B — SO, KBRZE B 55 75 EOR FH 2 A Jy i A, DG, AR RS S M EDR A . Sl R IR
FE AR, RGBT 1.6 GHz ASHRAS 5 I th & 50 5 I R HZ2 W8S B% 22 1D IR AIUS 15 16 A8 i U3k A,
PR AR TS S5 4, AT R T R R 1 5 A i A R T

0.34 THz W& A% 0 Bl 6 A0 55 A S5 A5 A4 5 AT B2 WOAS A BE B, FH 1 7 A i ol 28 M JRLARL A 5 I R 2 L4 ik A
A5 5 . KEHEAEE B A S 16 A2 0.34 THz, TAEW SN IR KT 0.2 mW. s
AT S R FH R R TR A A S B R A S 2k, BUN R 1.6 GHz MIZAEWE S, AN RIRHL A 75 1R 7E 325~355 GHz
BB /N 1600 Ko



760 AMZBMFERFRERFER W16 %

2.3 BEREARNL®K

OGBS A T R G0 T S IR 2% BRIAE A SR AR
PRhae, HESMmE 3@Fm. T ERRGEAME 2 s B
FASER 1T mx0.6 m B RMZEHE, REHH 2 Pl
ME A, fF 08T i 58 % i 39l . O 0 4E L Bk
Frog E A2, e R LT —4E2) s sh — M, 2
AL B EE G, BT G 2SR T IR KB

F G — 2 5 S B 21 A 525 0l R e B D R A
B A8 R A s T OR, BB A A 3(b) s o RO
JeHE e . AR . YR T BT AT AR A A A
R —WMER S5, B 2 em 7Ly B ST, JF
BT A —E R, B BN 450 mm. RS B
WL — TS T B A T T, A B — T
R BILAE ] A TG B, OSSR AR T TR AR
T+ T A

24 ESRESEHNFRSE

{545 R AR 5 A BRI R G5 50 R 26 IR Ak oA S
P TFOE L Rk A A s U & AL A T RORR S A g o
I FE ) 25 e, 25 0 I 1 52 30055 41 4 4 RS B 1 45 A IR) 25
FKHREWE ADC 588k B br b RHE 5 1R, IF
A X RME S AE L MR IE, 58 ALK B 25 Wk BE
Ml . EHE TS S RE . B MR IE . 4
BEARNRE e, HAMME 4 i, FRETEA—G
3U /) PXI MLAS b, Prfs TAE/H 2 MR, B NI-8135
K1 NI-7965R

trigger _| motor control
& driving

A,

I_ mirror & scanning I
| horizontal I
I scanning lens |
| § echo .
£ : I
| 14 transmitted wave I
I
| folded lens focus lens A A :
2 e I
| (334.4+10) GHz transmitter ) IR |
I —=<=/ 21585
beam splitter % | [%|5]|& I
| (336+10) GH EIEIEE |
z = ole
I <—j B
receiver ‘§ 2= d I
I “yvy |E|8 |
| P horizontal position . NE
< gra(timlg s 4 I
< module
| h vertical position |
| horizontal positionl lve icdl position I
| |
I

(b) reflected mirror

Fig.3 Block diagram of the scanning antenna
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Fig.4 Block diagram of data acquisition and signal processing subsystem
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Fig.6 Radar image of a person with a concealed gun
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