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Keynote Speakers                                

Guang-Hong Chen, University of Wisconsin in Madison 

Dr. Guang-Hong Chen is a tenured Full Professor of Medical Physics and Radiology at 

the University of Wisconsin-Madison. His current interests cover a variety of topics in 

medical imaging and medical physics, including digital image representation theories, 

sparse encoding schemes for medical images, medical image reconstruction methods, 

image artifact correction algorithms, task-based image evaluation methods, and 

hardware/software developments to provide acquisition systems achieving low 

radiation dose, high spatial resolution, high temporal resolution, and multi-contrast x-ray/CT imaging. His 

research focuses on the integration of multidisciplinary knowledge and skills from mathematics, physics, and 

engineering into medical physics to generate new methods and devices for medical diagnosis, image-guided 

interventions, and image-guided radiation therapy. Dr. Chen has received several prestigious awards in recent 

years including the Outstanding Research Achievement in Physics (2002), best paper awards from the SPIE 

Medical Imaging Conference (2012), the Best Paper in Imaging Physics award from the AAPM (both 2013 and 

2014), and the Kellett Outstanding Mid-Career Faculty Award (2014). In 2015, Dr. Chen was elected as a Fellow 

of the American Institute of Medical and Biological Engineering. Dr. Chen is on the editorial board of many 

scientific journals, has served on the steering committee for many international conferences, and serves as a 

panel expert to review scientific proposals for many federal and private funding agencies. To date, Dr. Chen 

has delivered more than 100 invited talks, published more than 150 scientific papers, and has been granted 

more than 30 US and international patents.  

 

Zhi-Pei Liang, University of Illinois at Urbana Champaign 

Zhi-Pei Liang received his Ph.D. degree in Biomedical Engineering from Case Western 

Reserve University in 1989. He subsequently joined the University of Illinois at 

Urbana-Champaign (UIUC) first as a postdoctoral fellow (working with the late Nobel 

Laureate Paul Lauterbur) and then as a faculty member in the Department of 

Electrical and Computer Engineering. Dr. Liang is currently the Franklin W. Woeltge 

Professor of Electrical and Computer Engineering; he also co-chairs the Integrative 

Imaging Theme in the Beckman Institute for Advanced Science and Technology. Dr. Liang’s research is in the 

general area of magnetic resonance imaging and spectroscopy, ranging from spin physics, signal processing to 

biomedical applications. Research from his group has received a number of recognitions, including the Sylvia 

Sorkin Greenfield Award (Medical Physics, 1990), NSF CAREER Award (1995), Henry Magnuski Scholar Award 

(UIUC, 1999), University Scholar Award (UIUC, 2001), Isidor I. Rabi Award (Int’l Society of Magnetic Resonance 

in Medicine, 2009), IEEE-EMBC Best Paper Awards (2010, 2011), IEEE-ISBI Best Paper Award (2010, 2015), Otto 

Schmitt Award (International Federation for Medical and Biological Engineering, 2012), and Technical 

Achievement Award (IEEE Engineering in Medicine and Biology Society, 2014). Dr. Liang is a Fellow of the IEEE, 

the International Society for Magnetic Resonance in Medicine, and the American Institute for Medical and 

Biological Engineering. He was elected to the International Academy of Medical and Biological Engineering in 

2012. Dr. Liang served as President of the IEEE Engineering in Medicine and Biology Society from 2011-2012 

and received its Distinguished Service Award in 2015. 
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General Information                               

Hotel: Academic Exchange Center of Shanghai Jiao Tong University (上海交通大学闵

行校区学术活动中心)   
Address: 800 Dong Chuan Road. Shanghai (闵行区东川路 800 号) 
Telephone: (021)5474 0800 
Fax: (021)5474 0317    

Contact: 郭铭浩 13681999299 

 

Workshop Venue: Room 200, Institute of Data Science, SJTU (数据科学研究中心

（原计算中心）二楼报告厅) 

Breakfast & Lunch: 大智居 

Dinner (Oct. 17): 学术活动中心一楼校园坊餐厅 
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Schedule                               

Computational Biomedical Imaging Workshop 
School of Biomedical Engineering, Institute of Natural Sciences, and Institute of Data Science  

Shanghai Jiao Tong University, Shanghai, China 

Oct. 17-18, 2015 
 

Date Time Talk Speaker 

Day 1 
Oct. 17 
Saturday 

7:50am-8:00am Opening Remarks  Tiange Zhuang (庄天戈) 
Shanghai Jiao Tong University 

Keynote 1 
Chair: Yiping Du (杜一平) 

8:00am-8:45am Magnetic Resonance Imaging: 
Old Challenges and New 
Opportunities 

Zhi-Pei Liang (梁志培) 
University of Illinois at 
Urbana-Champaign 

Session 1 
Chair: Hao Gao (高浩) 

8:45am-9:00am Recent Developments on 
Micro-CT Research 

Peng Zhang (张朋) 
Capital Normal University 

9:00am-9:15am Synergistic Image 
Reconstruction using Phase 
Variations and Sensitivity 
(SYMPHONY) in k-space for 
Multi-shot Diffusion Weighted 
Imaging 

Hua Guo (郭华) 
Tsinghua University 

9:15am-9:30am Dynamic vs. Static Imaging in 
Nuclear Medicine 

Qiu Huang (黄秋) 
Shanghai Jiao Tong University 

9:30am-9:45am A fast algorithm for 
reconstruction of spectrally 
sparse signals in 
super-resolution 

Jian-Feng Cai (蔡剑锋) 
Hong Kong University of Science 
and Technology 

9:45am-10:00am Coffee Break 

Session 2 
Chair: Xiaoqun Zhang (张小群) 

10:00am-10:15am TBA Xuanqin Mou (牟轩沁) 
Xi'an Jiaotong University 

10:15am-10:30am Image Reconstruction from 
Undersampled MRI Data by 

Yanqiu Feng (冯衍秋) 
Southern Medical University 
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Exploiting Redundancy 

10:30am-10:45am Regularized reconstruction 
methods for improving image 
quality in digital breast 
tomosynthesis 

Yao Lu (陆遥) 
Sun Yat-sen University 

10:45am-11:00am A primal-dual fixed-point 
algorithm for minimization of 
three convex separable 
functions 

Peijun Chen (陈培军) 
Shanghai Jiao Tong University 

Session 3 
Chair: Xiaoqun Zhang (张小群) 

11:00am-11:15am Research on the 
Reconstruction Algorithms of 
Limited-angle Reverse Helical 
Cone-beam CT 

Li Zeng (曾理) 
Chongqing University 

11:15am-11:30am Image Restoration via 
Simultaneous Sparse Coding: 
Where Structured Sparsity 
Meets Gaussian Scale Mixture 

Weisheng Dong (董伟生) 
Xidian University 

11:30am-11:45am Effective noise–suppressed 
and artifact-reduced 
reconstruction of SPECT data 
using a preconditioned 
alternating projection 
algorithm 

Si Li (李斯) 
Sun Yat-sen University 

11:45am-12:00pm on the continuity of images by 
CT imaging 

Chunlin Wu (吴春林) 
Nankai University 

12:00pm-1:30pm Lunch 

Session 4 
Chair: Dong Liang (梁栋) 

1:30pm-1:45pm CT Reconstruction with 
Mojette Transform 

Yi Sun (孙怡) 
Dalian University of Technology 

1:45pm-2:00pm Dynamic Bowtie Filter for 
Cone-Beam/Multi-Slice CT 

Fenglin Liu (刘丰林) 
Chongqing University 

2:00pm-2:15pm TBA Shouhua Luo (罗守华) 
Southeast University 

2:15pm-2:30pm Nonlocal Active Contours: 
Application to liver tumor 
segmentation 

Bin Chen (陈滨) 
Southeast University 

2:30pm-2:45pm Spectral CT Reconstruction 
Using Image Sparsity and 
Spectral Correlation 

Yi Zhang (张意) 
Sichuan University 

2:45pm-3:00pm Coffee Break 
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Session 5 
Chair: Dong Liang (梁栋) 

3:00pm-3:15pm 基于定-变角激发策略的超极

化气体 MRI 数据采集及后处

理方法 

He Deng (邓鹤) 
Chinese Academy of Sciences 

3:15pm-3:30pm Fast MR parameter mapping Xi Peng (彭玺) 
Chinese Academy of Sciences 

3:30pm-3:45pm Semi-adaptive sparse 
representations and a fast 
projected iterative 
thresholding algorithm for 
compressed sensing MRI 

Xiaobo Qu (屈小波) 
Xiamen University 

3:45pm-4:00pm Skipped Phase Encoding and 
Edge Deghosting (SPEED) 
Based on Sparsifying 
Transforms 

Zhaoyang Jin (金朝阳) 
Hangzhou Dianzi University 

Session 6 
Chair: Bin Dong (董彬) 

4:00pm-4:15pm Simultaneous Image 
restoration and 
Segmentation, A Convex 
Approach 

Yuling Jiao (焦玉领) 
Wuhan university 

4:15pm-4:30pm Accelerated fixed-point 
proximity algorithms for 
three-termed convex 
problems in imaging 

Qia Li (李洽) 
Sun Yat-sen University 

4:30pm-4:45pm The L0 Regularized 
Mumford-Shah Model for Bias 
Correction and Segmentation 
of Medical Images 

Yuping Duan (段玉萍) 
Tianjin University 

4:45pm-5:00pm Reducing Spatially Varying 
Out-of-Focus Blur from 
Natural Image 

Faming Fang (方发明) 
East China Normal university 

Session 7 
Chair: Bin Dong (董彬) 

5:00pm-5:15pm Quantitative and safe 
cone-beam CT strategy: a 
combination of imaging and 
processing techniques 

Tianye Niu (牛田野) 
Zhejiang University 

5:15pm-5:30pm 基于递变能量图像序列约束

的能量自适应高动态成像方

法 

Ping Chen (陈平) 
North University of China 

5:30pm-5:45pm 工业 CL 成像研究 Baodong Liu (刘宝东) 
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Chinese Academy of Sciences 

5:45pm-6:00pm Investigation of 
Reconstruction Algorithms for 
Incomplete CT Projections 

Wei Yu (余维) 
Hubei University of Science and 
Technology 

6:00pm-6:15pm A MCA-based approach for 
low-dose CT image processing 

Quan Zhang (张权) 
North University of China 

6:30pm-8:00pm Dinner 

Day 2 
Oct. 18 
Sunday 

Keynote 2 
Chair：Peng Zhang (张朋) 

8:00am-8:45am Model Based Image 
Reconstruction in CT: 
successes, challenges, and 
future opportunities 

Guang-Hong Chen (陈光红) 
University of Wisconsin in 
Madison 

Session 8 
Chair: Dong Liang (梁栋) 

8:45am-9:00am Multi-Energy imaging with 
conventional CT system 

Yuxiang Xing (邢宇翔) 
Tsinghua University 

9:00am-9:15am The modeling and image 
reconstruction algorithm for 
the spectral CT with dynamic 
dual-energy-bin detector 

Liang Li (李亮) 
Tsinghua University 

9:15am-9:30am Multi-Material Decomposition 
Using Statistical Image 
Reconstruction for Spectral CT 

Long Yong (龙泳) 
Shanghai Jiao Tong University 

9:30am-9:45am 5D respiratory motion model 
based image reconstruction 
algorithm for 4D cone-beam 
computed tomography 

Hao Gao (高浩) 
Shanghai Jiao Tong University 

9:45am-10:00am Coffee Break 

Session 9 
Chair: Bin Dong (董彬) 

10:00am-10:15am Compressed sensing MRI with 
Iterative Feature Refinement 

Dong Liang (梁栋) 
Chinese Academy of Sciences 

10:15am-10:30am High resolution diffusion MRI 
using K-space reconstruction 
method 

Wentao Liu (刘文韬) 
Peking University 

10:30am-10:45am Dictionary learning and its 
applications to MR imaging 
and image processing 

Shanshan Wang (王珊珊) 
Chinese Academy of Sciences 

10:45am-11:00am A two phase approach for 
calibrationless dynamic 
parallel MRI reconstruction 

Likun Hou (候丽坤) 
Shanghai Jiao Tong University 

Session 10 
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Chair: Xiaoqun Zhang (张小群) 

11:00am-11:15am Mathematical Modeling for 
Imaging and Related Problems 

Bin Dong (董彬) 
Peking University 

11:15am-11:30am A gauge optimization 
approach for robust principal 
component analysis 

Junfeng Yang (杨俊峰) 
Nanjing University  

11:30am-11:45am Adaptive guided filtering for 
low-dose CT imaging 

Shujun Fu (付树军) 
Shandong University 

11:45am-12:00pm Coupled and decoupled 
algorithms for image 
inpainting 

Fang Li (黎芳) 
East China Normal university 

12:00pm-12:15pm Phase Retrieval from 
Incomplete Magnitude 
Information via Total 
Variation Regularization 

Huibin Chang (常慧宾) 
Tianjin Normal University 

12:15pm-1:30pm Lunch 
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Program                                

 

Day 1:   October 17, Saturday 

Time: 8:00am-8:45am 
Title: Magnetic Resonance Imaging: Old Challenges and New Opportunities 
Speaker: Zhi-Pei Liang (梁志培), University of Illinois at Urbana-Champaign 
 
Abstract: Nuclear magnetic resonance was first observed in bulk matter by Edward 
Purcell's group at Harvard and Felix Bloch's group at Stanford in 1946. Magnetic 
resonance imaging (MRI) was first proposed by Paul Lauterbur in 1972. Since then, 
MRI has revolutionized medicine and biology. With the ever increasing use of MRI in 
biomedical research and clinical applications, MRI is entering a new era of technology 
development and practical applications. This talk will give an overview of MRI, 
discussing some of the longstanding technical challenges and new opportunities in 
the context of the new advances in computational imaging. 
  
Time: 8:45am-9:00am 
Title: Recent Developments on Micro-CT Research 
Speaker: Peng Zhang (张朋), Capital Normal University 
 
Abstract: TBA 
 
Time: 9:00am-9:15am 
Title: Synergistic Image Reconstruction using Phase Variations and Sensitivity 
(SYMPHONY) in k-space for Multi-shot Diffusion Weighted Imaging 
Speaker: Hua Guo (郭华), Tsinghua University 
 
Abstract: Traditional diffusion weighted MR imaging (dMRI) usually uses a single shot 
acquisition method to suppress motion artifacts, which inevitably has disadvantages. 
In multishot diffusion imaging, the ghost artifacts from motion induced phase errors 
are usually corrected in the image domain. However, this correction requires image 
and navigator signals be geometrically matched. In this study, a SYnergistic iMage 
reconstruction using PHase variatiOns and seNsitivitY (SYMPHONY) is proposed for 
multishot diffusion imaging. In this new theory, phase variations are not treated as a 
source of imaging artifacts, but as a kind of image encoding. Then the k-space 
correlation of different shots and channels can be used for data interpolation. We 
also applied this technique in simultaneous multi-slice (SMS) imaging for multi-shot 
diffusion imaging. Experiments demonstrate that SYMPHONY can effectively 
suppress artifacts caused by phase variations and provide diffusion images with high 
resolution and less distortion for both brain and spine. Compared with the traditional 
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image domain method, SYMPHONY is less sensitive to the mismatch between the 
image and navigator signals. In addition, the new technique can be seamlessly 
integrated with 2D GRAPPA to form a 3D recon framework for SMS imaging. In 
conclusion, by using the inherent k-space correlation of different shots and channels, 
SYMPHONY can robustly reconstruct diffusion images with reduced artifacts from 
multishot scans. 
 
Time: 9:15am-9:30am 
Title: Dynamic vs. Static Imaging in Nuclear Medicine 
Speaker: Qiu Huang (黄秋), Shanghai Jiao Tong University  
 
Abstract: In a conventional study with Single Photon Emission Computed 
Tomography (SPECT) or Positron Emission Tomography (PET), the tracer distribution 
is assumed to be temporally static during the whole acquisition, which makes the 
static study unable to quantify the temporal variation of biophysiologic or 
biochemical processes such as the perfusion or metabolism. Dynamic imaging, 
however, is capable of tracking the radionuclide concentration changes over time 
with the assumption that the concentration is static during the time period of the 
data acquisition at each projection angle of the SPECT study or within each frame of 
the PET study. Unfortunately reconstruction of parametric images from dynamic 
SPECT data acquired with slow rotating cameras is a challenge because the 
estimation of the time-activity curves may involve fitting data to an inconsistent 
underdetermined system of equations. So as the dynamic PET reconstruction with 
frames covering a long period of time. We will present our efforts addressed to these 
problems. For example, through the spatiotemporal dimension reduction, we 
extracted the time-activity curves of the radiotracer in the blood pool and the 
myocardium from SPECT projections. The kinetic parameters of the compartment 
model were then estimated from the time-activity curves. The algorithm was 
validated with simulation data of a digital rat model and then applied to study the 
progression from left ventricular hypertrophy to heart failure in spontaneously 
hypertensive rats. With the high accuracy of reconstruction and low computational 
complexity, the algorithm in dynamic SPECT, is promising in providing a more 
sensitive method than the static SPECT to detect malfunction at an earlier stage of 
the disease. 
 
Time: 9:30am-9:45am 
Title: A fast algorithm for reconstruction of spectrally sparse signals in 
super-resolution 
Speaker: Jian-Feng Cai (蔡剑锋), Hong Kong University of Science and Technology 
 
Abstract: We propose a fast algorithm to reconstruct a spectrally sparse signal from a 
small number of randomly observed time domain samples. Different from 
conventional compressed sensing where frequencies are discretized, we consider the 
super-resolution case where the frequencies can be any values in the normalized 
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continuous frequency domain [0,1). Our signal recovery problem can be converted 
into a low rank Hankel matrix completion problem, for which we propose an efficient 
feasible point algorithm named projected gradient algorithm (PGA). We give the 
convergence analysis of the algorithm. The algorithm can be further accelerated by 
the FISTA-like technique. Numerical experiments are provided to illustrate the 
effectiveness of our proposed algorithm. 
 
Time: 10:00am-10:15am 
Title: TBA 
Speaker: Xuanqin Mou (牟轩沁), Xi'an Jiaotong University  
 
Abstract: TBA 
Time: 10:15am-10:30am 
Title: Image Reconstruction from Undersampled MRI Data by Exploiting Redundancy 
Speaker: Yanqiu Feng (冯衍秋), Southern Medical University 
 
Abstract: Redundancy in MRI data has been extensively exploited to reconstruct 
images from undersampled k-space data for shortening data acquisition duration. 
Adaptive dictionary learned from images themselves can better sparsify images than 
using fixed transforms (e.g. wavelets and total variations). This talk will present the 
effect of imposing orthogonality during dictionary updating on the reconstruction 
from undersampled MRI data. 
 
Time: 10:30am-10:45am 
Title: Regularized reconstruction methods for improving image quality in digital 
breast tomosynthesis 
Speaker: Yao Lu (陆遥), Sun Yat-sen University 
 
Abstract: Detection of subtle microcalcifications in digital breast tomosynthesis (DBT) 
is a challenging task because of the large, noisy DBT volume. It is important to 
enhance the contrast-to-noise ratio (CNR) of microcalcifications in DBT 
reconstruction. Most regularization methods depend on local gradient and may treat 
the ill-defined margins or subtle spiculations of masses and subtle microcalcifications 
as noise because of their small gradient. The authors developed a new multiscale 
bilateral filtering regularization method for the simultaneous algebraic 
reconstruction technique to improve the CNR of microcalcifications without 
compromising the quality of masses. 
 
Time: 10:45am-11:00am 
Title: A primal-dual fixed-point algorithm for minimization of three convex separable 
functions 
Speaker: Peijun Chen (陈培军), Shanghai Jiao Tong University 
 
Abstract: Many problems in image processing and signal recovery with 
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multiregularity terms can be formulated as minimization of three convex separable 
functions, which is the sum of a smooth function with Lipschitz continuous gradient, 
a linear composite function and a nonsmooth proximable function. We propose a 
primal-dual fixed-point algorithm PDFP to solve above problems, which is a 
symmetric full splitting scheme, the gradient and the linear operator involved are 
used explicitly without any inversion, and the nonsmooth functions are processed 
individually via their proximity operators. We study its convergence theory, and show 
its efficiency through fused LASSO penalty problem and pMRI. 
 
Time: 11:00am-11:15am 
Title: Research on the Reconstruction Algorithms of Limited-angle Reverse Helical 
Cone-beam CT 
Speaker: Li Zeng (曾理), Chongqing University 
 
Abstract: As a common device, pipeline has been widely utilized in many areas such 
as petrochemical engineering, oceaneering and metallurgy. X-ray nondestructive 
testing for the pipeline is significant for ensuring the safety of transportation and 
operation. Due to the limitations of practical situations, the scanning is often 
available within a certain angular range, which caused limited-angle problem. In this 
talk we will give a brief review on the numerical results in X-ray nondestructive 
testing for pipeline in our recent work. Generally, the work mainly contains two 
aspects including scanning mode and reconstruction method. First, the limited-angle 
reverse helical cone-beam CT scanning is developed in the aspect of scanning mode. 
Then, several prior information based regularization methods are utilized in the 
reconstruction with the obtained projection data. Sparsity is very popular as the prior 
information and it has been utilized in many CT reconstruction tasks. Rank prior 
information is frequently mentioned in rank minimization theory related works, and 
it can be potentially utilized for the pipeline reconstruction problem. Then we will 
adopt Lp (0<p≤1)-norm and Schatten p(0<p≤1)-norm(Sp-norm) as the measures of 
sparsity and rank respectively. The results of numerical simulation show that the 
specific scanning strategy and reconstruction methods are effective and feasible in 
the limited-angle problem for pipeline, and these methods can be potentially utilized 
in real pipeline testing problems. 
 
Time: 11:15am-11:30am 
Title: Image Restoration via Simultaneous Sparse Coding: Where Structured Sparsity 
Meets Gaussian Scale Mixture 
Speaker: Weisheng Dong (董伟生), Xidian University  
 
Abstract: In image processing, sparse coding has been known to be relevant to both 
variational and Bayesian approaches. The regularization parameter in variational 
image restoration is intrinsically connected with the shape parameter of sparse 
coefficients’ distribution in Bayesian methods. How to set those parameters in a 
principled yet spatially adaptive fashion turns out to be a challenging problem 
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especially for the class of nonlocal image models. In this talk, I will propose a 
structured sparse coding framework to address this issue—more specifically, a 
nonlocal extension of Gaussian scale mixture (GSM) model is developed using 
simultaneous sparse coding (SSC) and its applications into image restoration are 
explored. It is shown that the variances of sparse coefficients (the field of scalar 
multipliers of Gaussians)—if treated as a latent variable—can be jointly estimated 
along with the unknown sparse coefficients via the method of alternating 
optimization. When applied to image restoration, our experimental results have 
shown that the proposed SSC–GSM technique can both preserve the sharpness of 
edges and suppress undesirable artifacts. Thanks to its capability of achieving a 
better spatial adaptation, SSC–GSM based image restoration often delivers 
reconstructed images with higher subjective/objective qualities than other 
competing approaches. 
 
Time: 11:30pm-11:45am 
Title: Effective noise–suppressed and artifact-reduced reconstruction of SPECT data 
using a preconditioned alternating projection algorithm 
Speaker: Si Li (李斯) , Sun Yat-sen University 
 
Abstract: We have recently developed a Preconditioned Alternating Projection 
Algorithm (PAPA) with total variation (TV) regularizer for solving the penalized 
maximum likelihood optimization model for SPECT reconstruction. This algorithm 
belongs to a novel class of fixed-point proximity methods. The goal of this work is to 
investigate how PAPA performs while dealing with realistic noisy SPECT data, to 
compare its performance with more conventional algorithms, and to address issues 
with TV artifacts by proposing a novel form of the algorithm invoking high-order (HO) 
TV regularization, denoted as PAPA-HOTV. For high-noise simulated SPECT data, 
PAPA-HOTV significantly outperforms several conventional methods in terms of “hot” 
lesion detectability, noise suppression, and computational efficiency, with only 
limited loss of local spatial resolution. Unlike TV-type methods, PAPA-HOTV does not 
create sizable staircase artifacts. PAPA-HOTV shows significant promise for clinically 
useful reconstructions of low-dose SPECT data. Therefore, it offers an approach to 
the important need of reducing radiation dose to patients in selected nuclear 
medicine studies. 
 
Time: 11:45am-12:00pm 
Title: on the continuity of images by CT imaging 
Speaker: Chunlin Wu (吴春林), Nankai University 
 
Abstract: Images by reflection imaging can be well approximated by piecewise 
constant functions. Thus total variation is an essential tool to regularize this kind of 
images. In this talk, we show that almost all images generated by CT imaging with 
both parallel and divergent beam geometries are continuous functions. This indicates 
the necessity for applying other regularizers with higher order smoothness (such as 
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high order TV and wavelet frames) to process CT images. Numerical experiments will 
be provided to support our analysis. 
 
Time: 1:30pm-1:45pm 
Title: CT Reconstruction with Mojette Transform 
Speaker: Yi Sun (孙怡), Dalian University of Technology 
 
Abstract: TBA 
Time: 1:45pm-2:00pm 
Title: Dynamic Bowtie Filter for Cone-Beam/Multi-Slice CT 
Speaker: Fenglin Liu (刘丰林), Chongqing University 
 
Abstract: A pre-patient attenuator(“bowtie filter” or “bowtie”) is used to modulate 
an incoming x-ray beam as a function of the angle of the x-ray with respect to a 
patient to balance the photon flux on a detector array. While the current dynamic 
bowtie design is focused on fan-beam geometry, in this study we propose a 
methodology for dynamic bowtie design in multi-slice/cone-beam geometry. The 
proposed 3D dynamic bowtie is an extension of the 2D prior art. The 3D bowtie 
consists of a highly attenuating bowtie (HB) filled in with heavy liquid and a weakly 
attenuating bowtie (WB) immersed in the liquid of the HB. The HB targets a balanced 
flux distribution on a detector array when no object is in the field of view (FOV). The 
WB compensates for an object in the FOV, and hence is a scaled-down version of the 
object. The WB is rotated and translated in synchrony with the source rotation and 
patient translation so that the overall flux balance is maintained on the detector 
array. First, the mathematical models of different scanning modes are established for 
an elliptical water phantom. Then, a numerical simulation study is performed to 
compare the performance of the scanning modes in the cases of the water phantom 
and apatient cross-section without any bowtie and with a dynamic bowtie.The 
dynamic bowtie can equalize the numbers of detected photons in the case of the 
water phantom. In practical cases, the dynamic bowtie can effectively reduce the 
dynamic range of detected signals inside the FOV. Furthermore, the WB can be 
individualized using a 3D printing technique as the gold standard. We have extended 
the dynamic bowtie concept from 2D to 3D by using highly attenuating liquid and 
moving a scale-reduced negative copy of an object being scanned. Our methodology 
can be applied to reduce radiation dose and facilitate photon-counting detection. 
 
Time: 2:00pm-2:15pm 
Title: TBA 
Speaker: Shouhua Luo (罗守华), Southeast University 
 
Abstract: TBA 
 
Time: 2:15pm-2:30pm 
Title: Nonlocal Active Contours: Application to liver tumor segmentation 
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Speaker: Bin Chen (陈滨), Southeast University 
 
Abstract: A novel class of active contour models for image segmentation is 
developed recently. It makes use of nonlocal comparisons between pairs of patches 
within each region to be segmented. The corresponding variational segmentation 
problem is implemented using a level set formulation that can handle an arbitrary 
number of regions. The pairwise interaction of features constrains only the local 
homogeneity of image features, which is crucial in capturing regions with smoothly 
spatially varying features. This segmentation method is generic and can be adapted 
to various segmentation problems by designing an appropriate metric between 
patches. To reduce the manual labor time and improve the accuracy of liver tumor 
segmentation in the treatment planning of radiofrequency ablation (RFA), the 
proposed method is used for liver tumor image segmentation A multi Gabor feature 
map of the liver tumor image is computed to describe the homogeneity of patches in 
a nonlocal way, and the nonlocal comparisons between pairs of patches are used to 
calculate the active contour energy. The whole energy function is minimized via a 
level set method to give the final segmentation. The experimental results indicate 
that the proposed method leads to good liver tumor segmentation with a good 
robustness to initialization condition. 
 
Time: 2:30pm-2:45pm 
Title: Spectral CT Reconstruction Using Image Sparsity and Spectral Correlation 
Speaker: Yi Zhang (张意), Sichuan University 
 
Abstract: Spectral data across energy bins are highly correlated but the signal to 
noise ratio is generally poor for each energy bin due to the narrow bin width and 
resultant quantum noise. To address this problem, in this paper we propose a 
spectral CT reconstruction approach that simultaneously reconstructs x-ray 
attenuation coefficients in all the energy bins, aided by intra-image sparsity and 
inter-image similarity. In addition, a sparsifying transform in terms of total variation 
(TV) and spectral means (SM) are respectively utilized for similarity measurement. To 
facilitate the quantification of the similarity, we design a linear mapping function to 
minimalize image differences between different energy bins. Experimental results 
show that the proposed algorithms qualitatively and quantitatively outperform 
existing iterative algorithms for spectral CT reconstruction. 
 
Time: 3:00pm-3:15pm 
Title: 基于定-变角激发策略的超极化气体 MRI 数据采集及后处理方法 
Speaker: He Deng (邓鹤), Chinese Academy of Sciences 
 
Abstract: 目前，传统的肺部影像学方法都在肺部功能成像方面存在不足。基于

超极化惰性气体（129Xe 和 3He）的 MRI，不仅能提供肺部结构信息，还能提供肺

部功能信息（肺组织气-气交换和气-血交换功能），给临床肺部医学研究引入了

一种新的研究手段。然而，超极化气体 MRI 的独有特性—超极化磁化矢量具有
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不可再生性，是制约其发展和应用的一大瓶颈。定-变角激发是一种新的小翻转

角激发策略，可以在有限的屏气时间内最大化使用超极化磁化矢量，从而获得具

有高信噪比、清晰结构信息的超极化 MR 图像，同时，通过后处理方法去除信号

采集及传输过程中的噪声，并改善感兴趣区域的对比度和视觉质量，以期尽早发

现肺部疾病征兆，从而推动超极化气体 MRI 的应用发展。 
 
Time: 3:15pm-3:30pm 
Title: Fast MR parameter mapping 
Speaker: Xi Peng (彭玺), Chinese Academy of Sciences 
 
Abstract: Parameter mapping is a powerful noninvasive technique providing 
quantitative biological information of the inherent tissue properties. In this talk, we 
will introduce two advanced fast reconstruction methods for T2 mapping. One 
directly estimates the T2 values from undersampled k-space data via exploiting the 
sparse property of proton density and T2map in a penalized maximum likelihood 
formulation. The other exploits the linear predictability of the T2 exponential decay 
to improve the reconstruction of the T2-weighted image series from undersampled 
acquisitions. Experiments were conducted demonstrating the superiority of the two 
methods to the state-of-the-art methods. 
 
Time: 3:30pm-3:45pm 
Title: Semi-adaptive sparse representations and a fast projected iterative 
thresholding algorithm for compresed sensing MRI 
Speaker: Xiaobo Qu (屈小波), Xiamen University 
 
Abstract: Compressed sensing (CS) is a promising technique to accelerate magnetic 
resonance imaging (MRI). The goal of CS-MRI is to reconstruct MRI images of high 
quality as fast as possible. For CS-MRI, there are two main challenges: sparsity and 
compuation. In this talk, we will summarize our work on how to train the 
semi-adaptive sparse representation of MRI images to reduce reconstruction error 
and design fast and compatible algorithms to solve analysis sparse models for tight 
frames. Main contents include: 1) Semi-adaptive sparse representations, e.g. 
sparsifying transforms exploiting geometric direction and self-similarity information 
of MR images, are shown better in preserving the abundant features of MR images 
than those general representations, e.g. DCT and wavelets, in CS-MRI; 2) A projected 
FISTA (pFISTA) is proposed by introducing the canonical dual frame to construct the 
orthogonal projection operator on the range of the analysis sparsity operator to solve 
sparse MRI reconstruction with analysis models and proved its theoretically prove 
that pISTA converges to the minimum of a function with a balanced tight frame 
sparsity. Ref: 14. Liu, Y., Zhan Z.,Cai J.F. , Guo D., Chen Z., Qu X.. arXiv:1504.07786, 
2015. 
 
Time: 3:45pm-4:00pm 
Title: Skipped Phase Encoding and Edge Deghosting (SPEED) Based on Sparsifying 
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Transforms 
Speaker: Zhaoyang Jin (金朝阳), Hangzhou Dianzi University 
 
Abstract: The fast imaging method of Skipped Phase Encoding and Edge Deghosting 
(SPEED) is effective in reducing scan time based on the bilayer signal model for 
sparse edge maps. Similar to compressed sensing reconstruction, original SPEED used 
a differential transform (DT) to generate sparse edge maps. In this work, it is 
hypothesized that enhanced sparsity, and thus improved image quality may be 
achievable for SPEED with other sparsifying transforms, including discrete wavelet 
transform (DWT), discrete cosine transform (DCT), DWT combined with DT, and DCT 
combined with DT. It was found that for images of human subjects, SPEED with DWT 
or DCT can yield higher image quality than DT only, especially for those images with 
low contrast. Reconstruction error can be further reduced if DWT or DCT are 
combined with DT. This study allows much more flexible data sparse representation 
method for SPEED, leading to significantly higher image quality for practical MRI 
applications. Ref: [1] Xiang Q-S, Magn Reson Med, 2005;53:1112-7. [2] Jin Z, et al, 
Magn Reson Med, 2015, published on line. 
 
Time: 4:00pm-4:15pm 
Title: Simultaneous Image restoration and Segmentation, A Convex Approach 
Speaker: Yuling Jiao (焦玉领), Wuhan university 
 
Abstract: In this talk, I will propose a convex model for simultaneous image 
restoration and segmentation based on global TV. We adopt the widely used ADMM 
to solve the proposed model. Numerical simulation shows the power of the 
proposed model. 
 
Time: 4:15pm-4:30pm 
Title: Accelerated fixed-point proximity algorithms for three-termed convex problems 
in imaging 
Speaker: Qia Li (李洽), Sun Yat-sen University 
 
Abstract: We introduce in this paper fixed-point proximity-gradient algorithms for 
solving three-termed convex optimization problems arising from image restoration. 
The objective function of such optimization problems are the sum of three convex 
functions. We study in this paper the scenario when one of the convex functions 
involved is differentiable with a Lipschitz continuous gradient and another convex 
function is composed by an affine transformations. We first characterize the 
solutions of the optimization problem as fixed-points of a mapping defined in terms 
of the gradient of the differentiable function and the proximity operators of the 
other two functions. Then, a fixed-point proximity-gradient iterative scheme is 
developed based on the fixed-point equation which characterize the solutions. We 
establish the convergence of the proposed iterative scheme by the notion of 
averaged nonexpansive operators. Moreover, we obtain that in general the proposed 

16 
 



iterative scheme has O(1/k) convergence rate in the ergodic sense and the sense of 
partial primal-dual gap. Under stronger assumptions on the convex functions 
involved the proposed iterative scheme will converge linearly. We in particular derive 
fixed-point proximity-gradient algorithms from the proposed iterative scheme. The 
quasi-Newton and the overrelaxation strategies are designed to accelerate the 
algorithms. Numerical experiments for the computerized tomography reconstruction 
problem demonstrate that the proposed algorithms perform favorably and the 
quasi-Newton as well as the overrelaxation strategies significantly accelerate the 
convergence of the algorithms. 
 
Time: 4:30pm-4:45pm 
Title: The L0 Regularized Mumford-Shah Model for Bias Correction and Segmentation 
of Medical Images 
Speaker: Yuping Duan (段玉萍), Tianjin University 
 
Abstract: We propose a new variant of the Mumford-Shah model for simultaneous 
bias correction and segmentation of images with intensity inhomogeneity. First, 
based on the model of images with intensity inhomogeneity, we introduce an L0 
gradient regularizer to model the true intensity and a smooth regularizer to model 
the bias field. And we derive a new data fidelity using the local intensity properties to 
allow the bias field to be influenced by its neighborhood. Second, we use a two-stage 
segmentation method, where the fast alternating direction method is implemented 
in the first stage for the recovery of true intensity and bias field and a simple 
thresholding is used in the second stage for segmentation. Different from most 
existing methods for simultaneous bias correction and segmentation, we estimate 
the bias field and true intensity without fixing either the number of the regions or 
their values in advance. Our method has been validated on medical images of various 
modalities with intensity inhomogeneity. Compared to the state-of-art approaches 
and the well-known brain software tools, our model is robust with initialization, fast 
and accurate. This work is collaborated with Dr. Chang Huibin (Tianjin Normal 
University), Dr. Huang Weimin (A*STAR), Dr. Zhou Jiayin (A*STAR), Dr. Lu Zhongkang 
(A*STAR) and Prof. Wu Chunlin (Nankai University). 
 
Time: 4:45pm-5:00pm 
Title: Reducing Spatially Varying Out-of-Focus Blur from Natural Image 
Speaker: Faming Fang (方发明), East China Normal university 
 
Abstract: In this talk, we focus on the challenging problem of removing the spatially 
varying out-of-focus blur from a single natural image. We first propose an effective 
method to estimate the blur map by the total variation refinement on Holder 
coefficient, then discuss the properties of the corresponding kernel matrix. A 
tight-frame based energy functional, whose minimizer is related to the optimal 
deblurring result, is thus built. For tackling functional more efficiently, we describe 
the numerical procedure based on an accelerated primal-dual scheme. To verify the 
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effectiveness of our method, we compare it with some state-of-the-art schemes 
using both synthesized and natural images. Experimental results demonstrate that 
the proposed method performs better than the compared methods. 
 
Time: 5:00pm-5:15pm 
Title: Quantitative and safe cone-beam CT strategy: a combination of imaging and 
processing techniques 
Speaker: Tianye Niu (牛田野), Zhejiang University 
 
Abstract: X-ray cone-beam CT (CBCT) system is becoming an indispensable modality 
in the image guidance for radiation therapy and other clinical procedures. Major 
components of a CBCT scanner include x-ray tube and large-area flat panel detector. 
The system is designed as open-gantry geometry to facilitate its incorporation into 
treatment process. The hardware configuration of CBCT enables its on-board 
capability to detect the two-dimensional x-ray projections passing through a large 
illuminated volume of an object, and then to reconstruct three-dimensional 
volumetric images. Thus CBCT system acquires accurate patient geometry during 
treatment and is applied in routine clinical procedures, such as the patient setup in 
radiation therapy. Can CBCT be applied in advanced clinical applications, e.g., 
diagnosis or treatment evaluation? Current performance of CBCT are hindered by 
several major bottlenecks, including severe shading artifacts due to, e.g., scatter and 
beam hardening effects, mono-energetic x-ray spectrum and high accumulated dose 
in repeated scans. Quantitative and safe CBCT imaging is on urgent demand for its 
advanced applications. In this presentation, quantitative CBCT schemes will be 
introduced using effective shading correction and iterative low-dose CT 
reconstruction with no relying on the prior knowledge of the object. Image 
segmentation technique is applied in this scheme to adaptively extract the contours 
of the objects. Shading correction suppresses the severe artifacts in the CBCT images, 
and reduces the CT number error around 30 HU. Iterative reconstruction is 
incorporated for low-dose CT imaging using sparse-view strategy and reduces the 
projection number by 60% while retaining the high spatial resolution. The work has 
the great potential to facilitate the advanced use of CBCT and promote the clinical 
outcomes. 
 
Time: 5:15pm-5:30pm 
Title: 基于递变能量图像序列约束的能量自适应高动态成像方法 
Speaker: Ping Chen (陈平), North University of China 
 
Abstract: 复杂结构件在 X 射线三维 CT 成像时，由于射线透射方向上有效透照

厚度差异大、探测器成像系统动态范围受限，常用固定能量模式的 X 射线成像系

统无法获取结构件的完整信息，影响 CT 重建图像质量和成像检测灵敏度。基于

递变能量图像序列约束的能量自适应高动态成像方法，是在分析递变能量图像序

列灰度变化特性的基础上，以曲线分段线性近似为依据，以相邻图像序列间线性

系数以及线性散布度为约束条件，自动调节射线能量，获取局部信息有效的图像
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序列。同时基于线性假设，通过拟合获取图像序列加权融合系数，实现图像动态

范围扩展。在此基础上，将递变的每个多能射线等效为单能射线，并依据递变的

射线能量，构建递变能量多能衰减系数模型和投影观测模型，同时利用极大似然

估计推导出递变能量 X 射线多能 CT 统计重建算法。结果表明，该方法在射线能

量的自适应控制及融合系数的计算方面具有一定的优势，能够实现成像系统与检

测对象的优化匹配，极大地提高系统的检测能力及灵敏度。 
 
Time: 5:30pm-5:45pm 
Title: 工业 CL 成像研究 
Speaker: Baodong Liu (刘宝东), Chinese Academy of Sciences 
 
Abstract: The non-destructive testing (NDT) of plate-like specimens are important. 
When using the traditional computed tomography (CT) system, the x-ray is difficult to 
pass the plate-like specimen from side view. Furthermore, to avoid collision, the 
distance from x-ray tube and rotation axis cannot be too small, which means that it is 
hard to get high spatial resolution. We have developed a new industrial computed 
laminography (ICL) system to conquer the above problems. In this system, an x-ray 
source was located under a stage which has three degrees of freedom. A planar 
detector was installed on a C-arm which was above the stage and can be rotated 
about an axis. The axis passed through the x-ray focal spot and was perpendicular to 
the stage. The detector can move along the C-arm. Using this ICL system, we can 
realize digital radiography (DR), arc scan and circular scan in different spatial 
resolution. In order to scan a large region, we have developed a new scanning plan 
with image mosaic. We believe the proposed ICL system has a broad application 
prospect. 
 
Time: 5:45pm-6:00pm 
Title: Investigation of Reconstruction Algorithms for Incomplete CT Projections 
Speaker: Wei Yu (余维), Hubei University of Science and Technology 
 
Abstract: In some practical applications, restricted by scanning environment or 
scanned object, the projection data obtained from CT imaging system is incomplete, 
which leads to the images inexactly reconstructed by traditional reconstruction 
methods. To solve the reconstruction problem with incomplete projection data, 
making full use of the sparsity of the gradient magnitude (such as l1 norm or l0 norm 
of the gradient magnitude)of the CT images, several different reconstruction 
methods have been developed for different situations such as fan-beam few-view 
and limited-angle CT, metal artifacts reduction, limited-angle inverse helical 
cone-beam CT and linear scan cone-beam CT. The experimental results show that the 
developed reconstruction methods can effectively suppress the artifacts and noise 
and improve the quality of reconstruction images. 
 
Time: 6:00pm-6:15pm 
Title: A MCA-based approach for low-dose CT image processing 
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Speaker: Quan Zhang (张权), North University of China 
 
Abstract: To improve the low-dose CT (LDCT) imaging quality, we proposed a new 
processing approach based on the morphological component analysis (MCA), with 
the integration of the wavelet transform. The new approach integrates the 
advantages of MCA with those of wavelet transform, leading to a good performance 
for removal of the artifacts from LDCT images. More specifically, the new approach 
decomposes the LDCT images by two-dimensional wavelet transform. MCA is then 
applied to each of the high-frequency components for removal of the artifacts. The 
improved LDCT images are finally obtained by the inverse wavelet transform. 
Through analyzing the effect of processing the degenerated LDCT images, the validity 
and superiority of the new algorithm were verified. 
 

 

Day 2:   October 18, Sunday 

Time: 8:00am-8:45am 
Title: Model Based Image Reconstruction in CT: successes, challenges, and future 
opportunities 
Speaker: Guang-Hong Chen (陈光红), University of Wisconsin in Madison 
 
Abstract: Model based image reconstruction methods have been introduced in x-ray 
computed tomography to enable excellent quality image reconstruction from 
extremely low radiation dose projection data. Different commercial vendors 
introduced their own version of MBIR reconstruction methods in product and 
academic research activities have also explosively increased in the past several years.   
 
In this talk, the physics foundations and clinical motivations of the MBIR methods in 
CT will be discussed. Recent progresses in MBIR methods will be motivated for the 
audience as well. These progresses include the introduction of prior image into the 
MBIR reconstruction processes and the introduction of the sparsity and/or 
low-dimensionality of specific clinical CT imaging protocols into the MBIR 
reconstruction methods. The successes and challenges associated with the MBIR 
reconstruction methods will be analyzed from medical physics and clinical practice 
standpoints. Finally, the future research opportunities and challenges will be 
discussed to motivate the collaborations with/among young scientists in China. 
 
Time: 8:45am-9:00am 
Title: Multi-Energy imaging with conventional CT system 
Speaker: Yuxiang Xing (邢宇翔), Tsinghua University 
 
Abstract: Spectral CT imaging has gained a lot of attention because of its potential in 
improving imaging quality or lower radiation dose. Photon counting detector is the 
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primary choice for spectral CT imaging. However, stable and large area PCD have not 
been commercially available yet in these days. We proposed a multi-energy scanning 
strategy with conventional CT which is easy to implement and introduce almost no 
extra dose and add no extra time of scan compared to traditional CT. A structural 
prior is formed from multi-energy data to represent the common structural 
information among multi-energy images. This could be an intermediate solution for 
spectral CT imaging. It is also very useful to high energy imaging at the energy level 
where PCD is difficult to cover. 
 
Time: 9:00am-9:15am 
Title: The modeling and image reconstruction algorithm for the spectral CT with 
dynamic dual-energy-bin detector 
Speaker: Liang Li (李亮), Tsinghua University 
 
Abstract: Spectral CT with photon counting detectors can significantly improve CT 
performance by reducing image noise and dose, increasing contrast resolution and 
material specificity, as well as enabling functional and molecular imaging with 
existing and emerging probes. However, a dilemma faced by researchers is how to 
balance the number of energy bins and the statistical noise in each bin. We promote 
a new spectral CT with the dual-energy-bin detector whose energy threshold can be 
dynamically changed during a spectral CT scan. It can be considered as compressive 
sensing along the spectral dimension. To establish the feasibility and merits of such 
spectral CT, we develop a new modeling and a tensor-based PRISM algorithm to 
reconstruct a spectral CT image from dynamic dual-energy data, and perform 
experiments with simulated and real data, producing very promising results. 
 
Time: 9:15am-9:30am 
Title: Multi-Material Decomposition Using Statistical Image Reconstruction for 
Spectral CT 
Speaker: Long Yong (龙泳), Shanghai Jiao Tong University 
 
Abstract: Spectral computed tomography (CT) provides information on material 
characterization and quantification because of its ability to separate different basis 
materials. Dual-energy (DE) CT provides two sets of measurements at two different 
source energies. In principle, two materials can be accurately decomposed from 
DECT measurements. However, many clinical and industrial applications require 
three or more material images. For triple-material decomposition, a third constraint, 
such as volume conservation, mass conservation or both, is required to solve three 
sets of unknowns from two sets of measurements. The recently proposed flexible 
image-domain (ID) multi-material decomposition) method assumes each pixel 
contains at most three materials out of several possible materials and decomposes a 
mixture pixel by pixel. We propose a penalized-likelihood (PL) method with 
edge-preserving regularizers for each material to reconstruct multi-material images 
using a similar constraint from sinogram data. We develop an optimization transfer 

21 
 



method with a series of pixel-wise separable quadratic surrogate (PWSQS) functions 
to monotonically decrease the complicated PL cost function. The PWSQS algorithm 
separates pixels to allow simultaneous update of all pixels, but keeps the basis 
materials coupled to allow faster convergence rate than our previous proposed 
material- and pixel-wise SQS algorithms. Comparing with the ID method using 2-D 
fan-beam simulations, the PL method greatly reduced noise, streak and cross-talk 
artifacts in the reconstructed basis component images, and achieved much smaller 
root mean square errors. 
 
Time: 9:30am-9:45am 
Title: 5D respiratory motion model based image reconstruction algorithm for 4D 
cone-beam computed tomography 
Speaker: Hao Gao (高浩), Shanghai Jiao Tong University 
 
Abstract: 4D cone-beam computed tomography (4DCBCT) reconstructs a temporal 
sequence of CBCT images for the purpose of motion management or 4D treatment in 
radiotherapy. However the image reconstruction often involves the binning of 
projection data to each temporal phase, and therefore suffers from deteriorated 
image quality due to inaccurate or uneven binning in phase, e.g., under the 
non-periodic breathing. A 5D model has been developed as an accurate model of 
(periodic and non-periodic) respiratory motion. That is, given the measurements of 
breathing amplitude and its time derivative, the 5D model parametrizes the 
respiratory motion by three time-independent variables, i.e., one reference image 
and two vector fields. In this work we aim to develop a new 4DCBCT reconstruction 
method based on 5D model. Instead of reconstructing a temporal sequence of 
images after the projection binning, the new method reconstructs time-independent 
reference image and vector fields with no requirement of binning. The image 
reconstruction is formulated as a optimization problem with total variation 
regularization on both reference image and vector fields, and the problem is solved 
by the proximal alternating minimization algorithm, during which the split Bregman 
method is used to reconstruct the reference image, and the Chambolle’s 
duality-based algorithm is used to reconstruct the vector fields. The convergence 
analysis of the proposed algorithm is provided for this nonconvex problem. Validated 
by the simulation studies, the new method has significantly improved image 
reconstruction accuracy due to no binning and reduced number of unknowns via the 
use of the 5D model. This is a joint work with Jiulong Liu (the 1st author), Xue Zhang, 
and Xiaoqun Zhang with Shanghai Jiao Tong University, Hongkai Zhao with University 
of California at Irvine, and Yu Gao, David Thomas, and Daniel A Low with University 
of California at Los Angeles, partially supported by the NSFC (#11405105), the 973 
Program (#2015CB856000), the Shanghai Pujiang Talent Program (#14PJ1404500), 
and the NIH (#R01CA96679). 
 
Time: 10:00am-10:15am 
Title: Compressed sensing parallel MRI 
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Speaker: Dong Liang (梁栋), Chinese Academy of Sciences 
 
Abstract: In the basic compressed sensing magnetic resonance imaging (CSMRI) 
model with fixed sparsifying transform, fine structure information (called “feature” 
hereafter in this paper for short) loss is usually observed and becomes especially 
serious at large acceleration factors. To alleviate this problem, dictionary learning and 
Bregman iteration techniques have exploited the patch-based sparsity prior to 
adaptively capture features and updated the acquired k-space data respectively for 
restoration of lost features. However, dictionary learning based methods usually 
suffer from high computational complexity due to the huge training matrix and 
Bregman iterative methods may converge to a noisy image due to the 
semi-convergence property. In this paper, we propose a novel CS framework by 
introducing a feature refinement module to the basic CSMRI model without 
increasing complexity. Unlike the basic CS model or the Bergman iterative method, 
which either throws away or adds back the residual image obtained from 
sparsity-promoting denoising, the proposed method extracts only the useful 
structure information using a feature descriptor, and refines the reconstruction by 
restoring the features. Numerical experiments on MR images demonstrate that the 
reconstructed image using the proposed iterative feature refinement scheme can 
preserve more features compared with other CS methods. 
 
Time: 10:15am-10:30am 
Title: High resolution diffusion MRI using K-space reconstruction method 
Speaker: Wentao Liu (刘文韬), Peking University 
 
Abstract: Introduction: Diffusion imaging is one of the most important applications 
for magnetic resonance imaging (MRI) since it is only feasible noninvasive technique 
for in vivo measurement of the microscopic motion of water in tissues. Multishot EPI 
(msEPI) is an alternative method, instead of clinical single shot EPI, which offers 
significant advantages in obtaining high-quality diffusion images: high spatial 
resolution, reduced susceptibility artifact, less eddy-current-induced distortion, and 
less blur. The major challenge of msEPI in diffusion MRI is that the image is typically 
corrupted by ghosting artifacts due to the phase variations from shot to shot. 
Methods: In this study, a K-space-based reconstruction method is proposed to 
produce high resolution diffusion images using navigated interleaved multishot EPI. 
Each subset of K-space data acquired using an msEPI was treated as a virtual 
multi-channel undersampling dataset, which can be reconstructed by generalized 
autocalibrating partially parallel acquisitions (GRAPPA) algorithm (a typical K-space 
method used in MRI for accelerated parallel imaging). The motion-induced phase 
errors were compensated by directly employing the navigator echoes as 
auto-calibrating signals (ACS) data in GRAPPA reconstruction. Isotropic 
diffusion-weighted imaging (DWI) of brain were acquired from healthy volunteers on 
an 1.5T MRI Scanner using a dual refocusing spin-echo (SE) diffusion-weighted msEPI 
sequence (as shown in Figure 1) with acquisition parameters as follows: TR/TE = 3200 
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ms/92 ms, matrix size = 256 x 256, FOV = 240 x 240 mm2 , number of slices = 15, 
slice thickness = 6 mm. An interleave factor of 8 was used in msEPI, the echo train 
length (ETL) of both image-echo and navigator-echo was 32. Three orthogonal 
diffusion gradient direction imaging with b-value = 1000 s/mm2 was performed with 
three averages for each direction, and the final image was combined using the 
geometric mean of three diffusion direction images. Results: An 8-shot diffusion MRI 
example is shown in Figure 2. The first row shows the images directly reconstructed 
via fast Fourier transform (FFT) without motion correction, severe ghosting artifacts 
are remained due to the random motion-induced phase errors. The second row 
shows the results using the proposed method, that the phase errors are naturally 
compensated by using navigator-echo signals as ACS in GRAPPA reconstruction. No 
residual ghosting artifact is visible in these images. From left to right columns, images 
are diffusion encoded along RO, PE, and SS directions, and the rightmost column 
shows isotropic diffusion weighted images combined from the left three images of 
geometric means. To demonstrate the robust of the proposed method, more results 
of the isotropic DWI images are shown in Figure 3. Conclusions: A simple and 
convenient msEPI reconstruction method implemented in K-space for diffusion MRI 
is presented. Isotropic diffusion-weighted human brain imaging of healthy volunteer 
demonstrates that the proposed method provides robust reconstruction with good 
quality of high spatial resolution, no obvious residual artifact, and no apparent 
distortion. 
 
Time: 10:30am-10:45am 
Title: Dictionary learning and its applications to MR imaging and image processing 
Speaker: Shanshan Wang (王珊珊), Chinese Academy of Sciences 
 
Abstract: Inverse problems are ubiquitous in the field of medical imaging and image 
processing. Prominent examples include MR image reconstruction and image 
denoising. The goal of these problems is to reconstruct or restore an unknown image 
from a set of direct/indirect measurements. However, due to the limitation of the 
acquisition time or the existence of noise, the obtained measurements are often 
corrupted or incomplete, which introduces big challenges for the reconstruction 
process. In order to remove the noise or overcome the ill-posed nature caused by the 
insufficient measurements, it is necessary to explore the prior knowledge and utilize 
this to form constraints in the reconstruction process so as to make up for the 
missing or corrupted information. However, traditional prior knowledge 
regularizations and their corresponding algorithms suffer from loss of the detailed 
information such as texture and structure while reducing the image degradation 
factors. Motivated by the fact that dictionary learning is a powerful tool in 
simultaneous image detail preservation and noise suppression while promoting the 
image sparsity, we have developed a novel Fenchel duality based dictionary learning 
(FD-DL) algorithm which differs from the traditional dictionary learning by handling 
the sparsity differently. Furthermore, we have investigated to integrate the 
advantage of dictionary learning and sensitivity encoding for parallel MR imaging. 
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Furthermore, a spatially adaptive constrained dictionary learning (SAC-DL) algorithm 
is also proposed for removing Rician noise from MR images. 
 
Time: 10:45am-11:00am 
Title: A two phase approach for calibrationless dynamic parallel MRI reconstruction 
Speaker: Likun Hou (候丽坤), Shanghai Jiao Tong University  
 
Abstract: Parallel MRI uses multiple receiver coils to acquire MRI data in k-space. The 
fully acquired parallel MRI data provides a redundant representation of the image of 
the scanning object, which enables accelerated data acquisition via subsampling. 
Traditional approaches for recovering full k-space data from the subsampled one 
often relies on explicit knowledge of the coil sensitity maps or some fully acquired 
auto-calibration region centred at the k-space. In this talk, we show that for dynamic 
parallel MRI, by exploring the data redundancy along the time dimension, one can 
have simultaneous reconstruction of the coil sensitivity maps as well as the image 
sequence of the scanning object without requiring the existance of any fully acquired 
auto-calibration region. The proposed approach for calibrationless dynamic parallel 
MRI reconstruction is consisted of two phases: (I) coarse recovery of the full data 
followed by estimation of the coil senstivity maps , (II) refined recovery of the full 
parallel MRI data using the estimated coil sensitivity maps. The effectiveness of the 
proposed approach is demonstrated through numerical experiments.   
 
Time: 11:00am-11:15am 
Title: Mathematical Modeling for Imaging and Related Problems 
Speaker: Bin Dong (董彬), Peking University 
 
Abstract: I will start with a brief review of existing models (both classical and recent) 
for solving ill-posed linear inverse problems, that include wavelet frame based 
approach, variational and nonlinear PDE based models. Connections among all these 
methods will be discussed. In particular, connections of wavelet frame based 
approach to the total variation model (ROF), Mumford-Shah model, and anisotropic 
diffusions are established. We will see that wavelet frame transforms are 
discretization of differential operators in both variational and PDE frameworks, and 
such discretization is superior to some of the traditional finite difference schemes for 
some linear inverse problems. Such connections not only lead to new understandings 
of these popular methods, but also give birth to new models and algorithms for 
linear inverse problems. If time allows, I will present one specific application at the 
end of my talk: CT image reconstruction with Radon domain inpainting. 
 
Time: 11:15am-11:30am 
Title: A gauge optimization approach for robust principal component analysis 
Speaker: Junfeng Yang (杨俊峰), Nanjing University 
 
Abstract: In this talk, we first review briefly Lagrange duality, Fechel duality and 
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gauge duality in optimization. We then propose a gauge optimization approach for 
robust principal component analysis. This approach first solves a gauge dual problem 
and then recovers primal optimal solution via a dual optimal solution. The gauge dual 
formulation allows for optimization algorithms which do not rely on full singular 
value decomposition and thus overcomes the bottleneck of large scale computations. 
 
Time: 11:30am-11:45am 
Title: Adaptive guided filtering for low-dose CT imaging 
Speaker: Shujun Fu (付树军), Shandong University 
 
Abstract: To reconstruct image from filtered projection data in a low-mA (tube 
current) CT protocol is an effective way for low-dose CT imaging. Therein an 
important problem is to improve image degradation caused by photon starvation. In 
view of strong self-similarity contained in special sinusoid-like strip data in projection 
domain, we propose an adaptive guided filtering in both projection and image 
domains. First, in projection domain, a median filtering followed by an adaptive 
non-local means (NLM) filtering to levels of noise is used to process the sinogram 
data. Then, the filtered backprojection (FBP) algorithm is employed to reconstruct 
images from previous filtered data correspondingly. Finally, in image domain, guided 
by the FBP reconstructed image from the NLM filtered sinogram, a preprocessed 
Yaroslavsky filtering with the curvelet hard thresholding, is used to process the 
reconstructed image from the median filtered sinogram to obtain the final result. The 
proposed filtering with the self-similarity in both domains gives a better performance 
in noise reduction and detail preservation, which is verified in simulation 
experiments compared with some related filtering methods. 
 
 
Time: 11:45am-12:00pm 
Title: Coupled and decoupled algorithms for image inpainting 
Speaker: Fang Li (黎芳), East China Normal university 
 
Abstract: We extend the existing variational model for image inpainting and propose 
new coupled and decoupled algorithms. In the derivation of coupled algorithm, we 
use operator splitting and quadratic penalty technique to get a new approximate 
problem of the basic model. By alternating minimization method, the approximate 
problem can be decomposed as several relatively simple subproblems with 
closed-form solutions. However, the coupled algorithm is not efficient when some 
adaptive regularization operators are used such as learned BM3D. To overcome this 
drawback, we propose the decoupled algorithm in which the original problem is 
decoupled into several independent parts: denoising and linear combinations. 
Therefore, we can take use of any existing denoising method in the denoising step. 
We consider three choices for regularization operator in our experiments which are 
gradient operator, tight framelet transform and learned BM3D frame. The numerical 
experiments and comparisons on various image inpainting tasks demonstrate that 
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the proposed method is promising. 
 
Time: 12:00pm-12:15pm 
Title: Phase Retrieval from Incomplete Magnitude Information via Total Variation 
Regularization 
Speaker: Huibin Chang (常慧宾), Tianjin Normal University 
 
Abstract: The phase retrieval problem has drawn considerable attention, as many 
optical detection devices can only measure magnitudes of the Fourier transform of 
the underlying object (signal or image). This paper addresses the phase retrieval 
problem from incomplete data, where only partial magnitudes of Fourier transform 
are obtained. We demonstrate that one can design simple structured illuminated 
patterns such that three diffracted sets of (complete) magnitude information 
uniquely determine the object. Furthermore, we find that non-integer values used in 
designing such patterns often yield better reconstruction than the conventional 
integer-valued ones. To compensate for incomplete information, we incorporate a 
total variation regularization to impose a priori to guarantee the reconstructed image 
satisfying some desirable properties. The proposed model can be solved efficiently 
by an alternative directional multiplier method with provable convergence. 
Numerical experiments validate the theoretical finding, and demonstrate the 
effectiveness of the proposed method in recovering objects from noisy and 
incomplete data. This work is collaborated with Dr. Yifei Lou, Prof. Michael K. Ng and 
Dr. Tieyong Zeng. 
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