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I. Introduction
As an effective and harmless imaging technology, millimeter wave 
image system has been a big hit in the field of concealed contraband 
detection on the people[1,2].This system works by transmitting 
electromagnetic wave and receiving the echoed signal,utilizing the 
received data and holographic imaging algorithm to inverse the 
image in the computer,it is a model of near field synthetic aperture 
radar (SAR)imaging. As we all know, the quality of image depends 
on resolution,for holographic imaging,the resolution depends 
on spatial resolution and rang resolution.While,MMW system 
since the character that the frequency of millimeter waves at the 
range of  30GHz ~ 300GHz ,correspondingly,the wavelengths  is 
about 10mm down to 1mm.Therefore,the short wavelength can 
capture more spatial information,thus,millimeter wave images can 
satisfy the demand of high spatial resolution that the detecting 
image needed[3].However,a defect of the system is when single-
frequency signal wave to scan a target can just focus on a certain 
distance,that means the objects to be detected will not be focused 
completely,in the other words,images can’t be guaranteed the 
range resolution.In order to overcome this shortage,the system 
developed to use wide-band  instead of the single-frequency wave 
to scan the target.Thus,a wide-band wave signal will gather a 
three-dimensional (3D) data,the data of every dimension can be 
seen as the corresponding target information in range direction. 
Therefore, the resolution in range direction rely on the width of 
frequency[1].All in all,for the reasons of short wavelength and 
application of wide-band frequency,MMW system ensure image 
spatial resolution and rang resolution respectively.However,the 
high resolution of image obtained on the sacrifice of hardware 
complexity and data collection.For example,if target with the 
size 200mm×200mm,bandwidth of scanning is 20GHz ,we 
require to get a 3D date is 200×200×201,that means system need 
sampling 8.04 million point.Obviously, it is a heavy burden for 
data collection,storage and transportation.Besides,it is also a great 
challenge for hardware and scan time. In recent years,Compressed 
sensing (CS) has been widely applied in the imaging files such as 
synthetic aperture imaging (SAR),  magnetic resonance imaging 
(MRI),and terahertz imagingto solve the problems of signal 

acquisition.According to the CS theory,it can briefly summered 
:as well as the signal is compressible,by acquiring the prior 
information in a sparse domain,CS algorithm can recovery the 
signal as a high accuracy even thought the data at a much lower 
acquisition rate as generally collected by the Nyquist theorem[4].
Therefore,it can definitely improve the accuracy of the recovery 
signal if we can get more prior information.For a single frequency 
image recovery,it always considers the sparse characteristic 
inside the image as the prior information.There have been some 
applications of CS in the 

Fig.1:Imaging system configuration

millimeter field [5] ,in[5],it is applied in the single-frequency 
image recovery.Our work are aimed to applied the CS into wide-
band frequency operation.Wide-band MMW system received a 
3D data,the sparsity also existed between two adjacent dimension 
data,so we added this part of information to improve the image 
quality.Under this theory,considered to apply a CS method with 
3D total variation (3DTV) into the traditional millimeter wave 
imaging algorithm,where TV (total variation)[6]is one of the 
common methods in image processing,in the CS,it is used for signal 
sparse,we will discuss it in the part 2.Finally,by using nonlinear 
conjugate gradient [7] for about 200 iterations to solve
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  
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        
     
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