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Abstract

Millimeter wave imaging technology using synthetic aperture has broad application prospects in
the near field. It has high spatial resolution without mechanical scanning. Near-field millimeter
wave synthetic aperture visibility model can be transformed into V = AR +n, this is an underde-
termined equation, the solution is not unique, and it contains noise. An improved wavelet thre-
sholding-filtering algorithm combining wavelet thresholding algorithm’s advantages and mean
filtering’s advantages in terms of de-noising is presented. The method improves traditional soft
and hard threshold method. At the last, we make the regularization method based on partial dif-
ferential equations and the improved wavelet thresholding-filtering algorithm used in an actual
near-field simulation experiment. By comparison, we find that the imaging results of the improved
algorithm are better than the regularization method based on PDE.
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Figure 1. Soft threshold
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Figure 2. Hard threshold
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Figure 3. Improved threshold method
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Figure 4. Original scene
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Figure 5. Regularized imaging
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Figure 6. Improved algorithm for image
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Table 1. PSNR value

% 1. PSNR &
K IEAR I BAg BE H I PR BV A T ) Y A
PSNR & 12.3655 12.504

o, PSNR A2 LA pP O B 5 SR R 5 e 1 258, PSNR RMEDBROR P55 Sl [1] - BBt
BRIy 256 DNAKFIE, fNIKFED 255, WIHRIEA N

; NZ?S xM x N | ©)
22| T (0 d)- T (i)

i=1l j=1

PSNR =101g




FEZIE T E LI, AN T SOk /N R 25 - BB IS Jm B BB ROR B T2 - e 75 e
IEMAC ) AR SR A B IROR

SE3#k (References)

[1] WPy, MBSy, ERNI, 2EF. SEILARES TR 7RI BUE REEVEL]. AL S AR K223k,
2015, 41(2): 267-272.

[2] ERRE KRB GELAEEN I REF AD]: [t A s0]. Bt EHRER Y i 5@ TR
2011.

[3] Tanner, A.B., Lambrigsten, B.H., Gaier, T.M., et al. (2006) Near Field Characterization of the GeoSTAR Demonstra-
tor. IEEE Geoscience and Remote Sensing Symposium, 2529-2532.

[4] FhEEZE. NS RIS FHM]. 65T BUBE DL AR #L, 2005: 219-244.
[5] *IWH, ILAR. &6 a8 GERSNAM]. dbat: B T, 2013: 26-29, 117-120.

Hans i

P BRE R ER W T RS

BRAATEWARSS (QQ. fifE . MBAE E A)
NSV f5 4538 1 T

24 /INIRF DL Y AR S5 FR) P A o 1]

FUF AR L 5ERm S

Tl 1 R 4T 1 e

FIpAE R

4 2% 78 s 2 SR

PefgiE S http://www.hanspub.org/Submission.aspx

PATIME4E: aam@hanspub.org

Nook~wbdR



http://www.hanspub.org/Submission.aspx
mailto:aam@hanspub.org

	The Application of Wavelet Analysis for the Near-Field Millimeter Wave Synthetic Apeture Imaging
	Abstract
	Keywords
	小波分析在毫米波综合孔径近场成像中的应用
	摘  要
	关键词
	1. 引言
	2. 毫米波综合空间近场成像模型
	3. 基于偏微分方程正则化的成像算法
	4. 小波信号去噪
	5. 均值滤波
	6. 改进的小波阈值去噪-滤波算法
	7. 数值实验
	参考文献 (References)

