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Relationship between radar imaging and diffraction tomography
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Abstract; Although the similarities between radar imaging and diffraction tomography have been recog-
nized, the connection between them is often surprising to practitioners in these fields. The main goal of
this paper is to consider together two imaging techniques and clarify the similarities and differences that
exist between them. First, Two imaging techniques are derived from Stratton-Chu formula of the in-
verse scattering problem, which allows a clear understanding of the relationship between the imaging e-
quations and the imaging targets. The targets reconstructed by radar imaging are the perfectly conduc-
ting bodies, the targets reconstructed by diffraction tomography are the dielectric bodies. Then, this
derivation brings out the similarities of the solution to the unlinear imaging problem which are hidden
by the linear approximation method, radar imaging from high frequency asymptotic approximation, dif-
fraction tomography from weak scattering approximation. Finally, Two imaging techniques are dis-
cribed as Fourier imaging, which is used to identify the unknown image profile as the inverse Fourier
Transform of some composite function constructed from the received data signals.
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Fig. 1 In terahertz low frequency band, the imaging theory is
mainly composed of synthetic aperture and inverse synthetic
aperture. In terahertz high frequency band, imaging theory is
mainly based on diffraction tomography and computer tomo-

graphy
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Fig.3 Typical scene description of radar imaging
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SERFNAY AR | T BT PR AT, LA A 3 A4
7 R AT S JE AT 7 R (8] R AR

2) 45 M T USRI S A S PR T A AR 19
I W AR GO T I Z A SR A
H, B ARRR B2 DG T, ATEE HR
F18 2 553 A AL

3) o3 1R IR G S E AT AE AR ]
AR A AR BLE , 5 P Y Rl A5 5 (fE =S

(] ) FIBAS F AR (25 8] 3) 3574 il — 241 1o HEL o
AR, BV A G 2 AT 8 — B S i AR B HE S
R e T E SRR AT E AT 4 F b ] e
25 IS SCHE X, DA K H A A9 100 7 e % (PSE)
8 DX J31).

o s AR ANATT S JE AT NI AR AR
TEAG P TT HI3RAT T — e B AR, R — 25 8%
HRIFSE FAR R B IO R AT 728 AR MRS R Y
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