
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

 

 
 

 

 

King’s Research Portal 
 

DOI:
10.1016/j.compmedimag.2017.06.006

Document Version
Peer reviewed version

Link to publication record in King's Research Portal

Citation for published version (APA):
Shi, K., Gao, F., Navab, N., Schnabel, J., Shi, P., & Ziegler, S. (2017). Editorial for the Special Issue of
“Computational Methods for Molecular Imaging” for Computerized Medical Imaging and Graphics. Computerized
Medical Imaging and Graphics. Advance online publication. https://doi.org/10.1016/j.compmedimag.2017.06.006

Citing this paper
Please note that where the full-text provided on King's Research Portal is the Author Accepted Manuscript or Post-Print version this may
differ from the final Published version. If citing, it is advised that you check and use the publisher's definitive version for pagination,
volume/issue, and date of publication details. And where the final published version is provided on the Research Portal, if citing you are
again advised to check the publisher's website for any subsequent corrections.

General rights
Copyright and moral rights for the publications made accessible in the Research Portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognize and abide by the legal requirements associated with these rights.

•Users may download and print one copy of any publication from the Research Portal for the purpose of private study or research.
•You may not further distribute the material or use it for any profit-making activity or commercial gain
•You may freely distribute the URL identifying the publication in the Research Portal
Take down policy
If you believe that this document breaches copyright please contact librarypure@kcl.ac.uk providing details, and we will remove access to
the work immediately and investigate your claim.

Download date: 14. Mar. 2026

https://doi.org/10.1016/j.compmedimag.2017.06.006
https://kclpure.kcl.ac.uk/portal/en/publications/1993bec8-75e0-44a4-9a34-9569a941a939
https://doi.org/10.1016/j.compmedimag.2017.06.006


Accepted Manuscript

Title: Editorial for the Special Issue of “Computational
Methods for Molecular Imaging” for Computerized Medical
Imaging and Graphics

Author: Kuangyu Shi

PII: S0895-6111(17)30055-1
DOI: http://dx.doi.org/doi:10.1016/j.compmedimag.2017.06.006
Reference: CMIG 1519

To appear in: Computerized Medical Imaging and Graphics

Author: Fei Gao

PII: S0895-6111(17)30055-1
DOI: http://dx.doi.org/doi:10.1016/j.compmedimag.2017.06.006
Reference: CMIG 1519

To appear in: Computerized Medical Imaging and Graphics

Author: Nassir Navab

PII: S0895-6111(17)30055-1
DOI: http://dx.doi.org/doi:10.1016/j.compmedimag.2017.06.006
Reference: CMIG 1519

To appear in: Computerized Medical Imaging and Graphics

Author: Julia Schnabel

PII: S0895-6111(17)30055-1
DOI: http://dx.doi.org/doi:10.1016/j.compmedimag.2017.06.006
Reference: CMIG 1519

To appear in: Computerized Medical Imaging and Graphics

Author: Pengcheng Shi

PII: S0895-6111(17)30055-1
DOI: http://dx.doi.org/doi:10.1016/j.compmedimag.2017.06.006
Reference: CMIG 1519

http://dx.doi.org/doi:10.1016/j.compmedimag.2017.06.006
http://dx.doi.org/doi:10.1016/j.compmedimag.2017.06.006
http://dx.doi.org/doi:10.1016/j.compmedimag.2017.06.006
http://dx.doi.org/doi:10.1016/j.compmedimag.2017.06.006
http://dx.doi.org/doi:10.1016/j.compmedimag.2017.06.006


To appear in: Computerized Medical Imaging and Graphics

Author: Sibylle Ziegler

PII: S0895-6111(17)30055-1
DOI: http://dx.doi.org/doi:10.1016/j.compmedimag.2017.06.006
Reference: CMIG 1519

To appear in: Computerized Medical Imaging and Graphics

Please cite this article as: Ziegler Sibylle.Editorial for the Special Issue
of “Computational Methods for Molecular Imaging” for Computerized
Medical Imaging and Graphics.Computerized Medical Imaging and Graphics
http://dx.doi.org/10.1016/j.compmedimag.2017.06.006

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.compmedimag.2017.06.006
http://dx.doi.org/10.1016/j.compmedimag.2017.06.006


Editorial for the Special Issue of “Computational Methods for Molecular Imaging”  

for Computerized Medical Imaging and Graphics 

 

Kuangyu Shi1, Fei Gao2, Nassir Navab3, Julia Schnabel4, Pengcheng Shi5, Sibylle 

Ziegler6 

1. Dept. Nuclear Medicine, Technische Universität München, Munich, Germany 

2. Molecular Imaging Division, Siemens Healthineers, USA 

3. Chair for Computer-aided Medical Procedure, Technische Universität München, Munich, 

Germany 

4. Dept. Biomedical Engineering, King’s College London, London, UK 

5. Golisano College of Computing and Information Sciences, Rochester Institute of 

Technology, USA 

6. Dept. Nuclear Medicine, Ludwig-Maximilians-Universität München, Munich, Germany 

 

Molecular imaging is an evolving clinical and research discipline enabling the visualization, 

characterization and quantification of biologic processes taking place at cellular and subcellular 

level (Weissleder and Pittet, 2008, Schroder et al., 2006, Beer et al., 2011, Clark et al., 2012). 

Computational methods are driving technical innovation in the field of molecular imaging. Since 

2012, the guest editorial team has been organizing activities in molecular imaging computing, 

first tutorials and then workshops, as satellite events for MICCAI conferences. In the past years, 

world leading scientists and medical doctors were invited to participate in this unique event 

dedicated to molecular imaging during the computer science conference. The positive feedback 

was overwhelming and encouraged us to initiate this special issue advocating the methodology 

research for molecular imaging.  

 

Molecular imaging acquires information based on the radioactive, magnetic or optical signals 

generated by injected molecules into the investigated organism. This special issue covers the 

topics of several classical and emerging molecular imaging modalities such as positron 

emission tomography (PET) (Lu et al., 2017, Paul et al., 2017, Karakatsanis et al., 2017),  

PET/CT (Bi et al., 2017), total internal reflection fluorescence microscopy (TIRFM) (Li et al., 

2017) and PET/MR (Shi et al., 2017). Molecular imaging generates contrast between normal 

and abnormal tissues based on different metabolic properties of specific tracers or contrast 

agents and provides advanced information for many applications, such as elucidating basic 



principles (Li et al., 2017), supporting early diagnosis (Lu et al., 2017), detecting lesions (Bi et 

al., 2017) and improving prognosis (Paul et al., 2017), which are addressed in this special issue. 

 

Computational methods play an important role in the development of molecular imaging, from 

image synthesis to data analysis, and from clinical diagnosis to personalized therapy. They 

continuously increase the visualization depth, enhance the imaging resolution, extend the 

molecular scope, and improve the precision of interpretation.   

 

Compared to anatomical imaging, molecular imaging often acquires signals emitted from the 

injected labeled molecules. The injected dose is usually restricted by pharmacological, 

physiological and radiation safety requirements. Therefore, molecular imaging usually has poor 

statistics and is affected by large dynamic effects due to tracer metabolism. The reconstruction 

and enhancement of molecular imaging also need to consider these barriers in addition to 

general medical imaging problems such as motion (Wang and Qi, 2015, Le Pogam et al., 2013). 

Karakatsanis et al. introduced an image-based motion-compensated image reconstruction 

approach for the reconstruction of static/dynamic PET data (Karakatsanis et al., 2017). Motion 

correction is performed within a maximum likelihood expectation maximization (MLEM) 

reconstruction framework using non-gated data and is accelerated using optimization transfer 

tools resulting in nested updates. In addition to the compensation of periodic motion, the 

proposed approach can be applied on bulk motion.  

 

In the development of hybrid imaging techniques such as PET/MR, computational methods 

have also played a critical role in obtaining proper images. Classification methods or atlas 

based methods have been developed to obtain adequate attenuation maps from MRI images for 

precise imaging of PET/MRI (Hofmann et al., 2011). Shi et al. proposed an individual refinement 

method to improve the accuracy of classification-based attenuation correction methods without 

using external prior from atlas or database (Shi et al., 2017). This is achieved by a multi-

resolution regional learning (MRRL) scheme to utilize the internal consistency inside the patient 

data. The improved segmented attenuation maps can consequently improve the accuracy of 

PET reconstructions of PET/MR. 

 

The uptake of imaging agents of molecular imaging depends on many physiological factors, 

such as circulation, blood perfusion, interstitial pressure, endogenous competition, and others. 

Therefore, the acquired images of molecular imaging have larger physiological variations, which 



make computer-aided diagnosis and therapy planning difficult (Thiele et al., 2013). Advanced 

computational methods are beneficial to extract meaningful characteristics to improve the 

clinical applications. Lu et al. developed a semi-supervised learning method to improve the 

feature representation for early diagnosis of mild cognitive impairment (MCI) (Lu et al., 2017). 

Regional features were pre-clustered using incomplete random forest and then the refined 

features were fed into a binary support vector machine (SVM) classifier. This method achieved 

better classification results to identify MCI from normal subjects. Another two-step feature 

selection method is proposed by Paul et al. based on Spearman correlation and genetic 

algorithm based on random forest for outcome prediction in oesophageal cancer (Paul et al., 

2017). Both predictive and prognostic results show better performances with the improved 

feature selection. Refining feature selection can also assist the detection of abnormalities. A 

computational algorithm is developed by Bi et al for identifying sites of normal physiological 

FDG uptake and normal FDG excretion (sFEPU) (Bi et al., 2017). A multi-scale superpixel-

based encoding (MSE) was employed to group the individual sFEPU fragments into larger 

regions. Then a class-driven feature selection and classification model (CFSC) was applied to 

avoid overfitting to the most frequently occurring classes during the classification of the regions 

into one of the sFEPU classes.    

 

The emerging technology  of deep learning extends human power of perception for information 

from data (e.g. images) and has outperformed conventional machine learning methods in many 

applications such as image recognition and robotics (LeCun et al., 2015, Silver et al., 2016). It 

has already demonstrated advantages in computerized diagnosis on medical imaging (Roth et 

al., 2016, Suk et al., 2016). Convolutional neural networks (CNN) were applied to extract 

domain-transferred features to improve classifications (Bi et al., 2017).  An approach was 

developed by Li et al. to identifying vesicle fusion events in time-lapse microscopy images of 

TIRFM based on CNN (Li et al., 2017). This hierarchical CNN can utilize the high-level time-

series intensity change features and the visual appearance features to accurately classify 

candidate patch sequences. 

 

In summary, computational methods actively contribute to almost every breakthrough of 

molecular imaging. We believe the publication of the selected papers in this special issue of 

Computerized Medical Imaging and Graphics can promote the exchange between computer 

science and the evolving molecular imaging activities as well as attract more interest in the 

computer science community to develop cutting-edge technologies for molecular imaging.  



 

References: 

 

BEER, A. J., et al. 2011. Lancet Oncol, 12, 181-91. 

BI, L., et al. 2017. Computerized Medical Imaging and Graphics. 

CLARK, C. M., et al. 2012. Lancet Neurol, 11, 669-78. 

HOFMANN, M., et al. 2011. J Nucl Med, 52, 1392-9. 

KARAKATSANIS, N. A., et al. 2017. Computerized Medical Imaging and Graphics. 

LE POGAM, A., et al. 2013. Med Image Anal, 17, 877-91. 

LECUN, Y., et al. 2015. Nature, 521, 436-44. 

LI, H., et al. 2017. Computerized Medical Imaging and Graphics. 

LU, S., et al. 2017. Comput Med Imaging Graph. 

PAUL, D., et al. 2017. Computerized Medical Imaging and Graphics. 

ROTH, H. R., et al. 2016. IEEE Trans Med Imaging, 35, 1170-1181. 

SCHRODER, L., et al. 2006. Science, 314, 446-9. 

SHI, K., et al. 2017. Computerized Medical Imaging and Graphics. 

SILVER, D., et al. 2016. Nature, 529, 484-9. 

SUK, H. I., et al. 2016. Neuroimage, 129, 292-307. 

THIELE, F., et al. 2013. Neuroimage, 77, 62-9. 

WANG, G. & QI, J. 2015. IEEE Trans Med Imaging, 34, 61-71. 

WEISSLEDER, R. & PITTET, M. J. 2008. Nature, 452, 580-9. 


