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Abstract: In order to overcome the shortcomings of traditional 3D imaging algorithms for high-speed
spinning targets, such as high computational complexity, poor imaging result and robustness, a fast
3D imaging algorithm based on GRT-CLEAN is developed. First, the 3D features of the target are ex-
tracted with the combination of generalized Radan transform (GRT) and CLEAN technology which
could obtain a high resolution image. Then, the scattering targets are estimated with two separate grid
sequentially (from coarse grid to fine grid), which could reduce the computational complexity and

speed up the imaging process. The effectiveness of the current 3D imaging algorithm is verified by the
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simulation experiment and numerical analysis. Results show that the present 3D imaging algorithm

based on GRT-CLEAN can obtain an effective image under the circumstances of low signal-to-noise

ratio and no target occultation, and greatly reduce the computational complexity compared with the

traditional GRE-CLEAN imaging method.

Key words: high-speed spinning target; generalized Radan transform (GRT)-CLEAN; mesh genera-

tion; 3D imaging
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Fig.1 Geometric model of high-speed spinning target
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Tab.4 Comparison between scatter point coordinates and reflection coefficients (x .y ,2.0)

GRT-CLEAN

ARSIk

BUAT R H S A AR

(0.8,0,0.2,0.701 6)
(—0.9,0,0.2,0.700 0)
(0.216 3,—0.665 7,0.5,0.02)
(—0.404 5,0.293 9,0.8,0.793 6)
(—0.1854,—0.570 6,0.8,0.700 6)
(0.485 4,0.352 7,0.8,0.597 2)

(0,0,0,0)

(0.8,0,0.2,0.700 1)
(0,0.8,0.2,0.899 &)
(—=0.9,0,0.2,0.696 5)
(0,—0.9,0.2,0.900 1)
(0.484 5,0.357 2,0.8,0.600 2)
(—0.404 5,0.293 9,0.8,0.799 6)

(—0.1854,—0.570 6,0.8,0.700 0)

(1.1314,0,0.282 8,0.7)
(0,1.131 4,0.282 8,0.9)
(—1.272 8,0,0.282 8,0.7)
(0,—1.272 8,0.282 8,0.9)
(0.686 5,0.498 8,1.131 4,0.6)
(—0.572 0,0.415 6,1.131 4,0.8)

(—0.262 2,—0.807 0,1.131 4,0.7)

4.4.2 ARSI AT

g s A N B H L 5 GRT
—CLEAN W5, iR & =4k 5 i i K
INHPXQXT 23 GRT e R EMNiHERE N
N X (P XQXT) ., fE—HEMBTsh, g5
BIHOBORE %, B P QT B K, BUAGOKS JE B
PRI E R E 2RISR, ASCmkd, |mkk
JHAHL M BEATH R MAg R/ L H L < P
L <Q.L <T , WR¥HIICHZEFHRE N AL
S e B REL I 57 A LR ASE B R s X R X
WA T B R B RN pug S H p < P
< Q<< T, %W L=P/50,p=P/10,q=
Q/10.t = T /10, WIKs 8 AR 1 1+ 5 % B

N X (P XQXT) .
50 X 10 X 10 X 10 B

5% B R AE 45 GRT-CLEAN i 142 it & & i
0.002% ,

ARE g, BAsA 7 A HUN A R GRT-
CLEAN Fk R % K5 1 £ 20 5O 2 0% 67 25 A A 0]
£ GRT fe B R &R 4 1 1HH i 7 X100 X100 X

N XL XpXqgXt=

£ % X .
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B R B AL AR . RS X EE P AT LAAS H L B
BB R/ 1B i TR I il RS B Y

ARSCE e T A e B bR e d s 4k
BARBETRY SR J5 76 0 M GRT-CLEAN % 7 25 19
FEAH b B — e A PR AR vk .
B0 B R AS SO 4R O B A R . i SE S AN
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PURE 75 A7 7E P AR AR M L 0 25 1 T R SR R
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