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Introduction 
Researchers in the radiomics community have been developing a variety of computational methods that extract 
quantitative features from radiographic images. However, there is no central system to share these methods and 
algorithms that will support using them to create reusable quantitative imaging research pipelines. We are building the 
Quantitative Imaging Feature Pipeline (QIFP), a freely available application that fills in this gap by empowering 
researchers to access existing and to submit their own patient cohorts, to develop and share feature extraction and 
predictive model algorithms, to build and execute reusable workflows, and to compare their results with other researchers. 
 
Methods 
The QIFP application supports sharing of computational methods written in any programming language and packaged in 
Docker containers. One of QIFP’s key features is a graphical user interface that allows users to configure quantitative 
imaging pipelines that include steps to choose feature extractors and prediction models from the library of tools (Figure 1). 
Medical images can be directly imported from the Cancer Imaging Archive (TCIA), ePAD and other PACS systems, and 
grouped into cohorts.  A configured pipeline on QIFP can be executed, saved for future use and shared with collaborators, 
and the results on a cohort can be compared to previously executed pipelines. QIFP’s infrastructure thus supports 
quantitative imaging research by connecting medical images to tools and pipelines that can be shared by the research 
community. 
 
Results 
QIFP contains a library of 20 tools, including feature extractors and predictive modelers. Feature extractors include 
Stanford’s QIFE tool, which extracts 806 shape, edge, histogram, and texture features volumes of interest  (VOIs) (Figure 
2), and DFCC’s pyradiomics tool, which extracts 887 image features from VOIs in DICOM image series. Predictive 
modelers include sparse regression (LASSO) and Cox regression. The QIFP has been used in several research projects, 
including predicting microvascular invasion from CT scans of patients with liver tumors, and radiogenomic analyses of CT 
scans of subjects with non-small cell lung cancer.  
 
Discussion 
The QIFP platform enables researchers from multiple institutions to optimize quantitative imaging methods by sharing 
feature extraction and predictive model algorithms and comparing results using identical cohorts.  Additional Dockerized 
tools under development include lesion segmentation, feature reduction, alternative predictive modelers, and new 
versions using artificial intelligence machine learning methods. The QIFP will also be used in a collaborative project of the 
Quantitative Imaging Network (QIN) of NCI that aims to evaluate infrastructures, pipelines, and tools developed by 
multiple institutions for prediction of treatment response.  
 
Conclusion 
The QIFP is a freely-available platform enabling researchers to build, deploy and execute quantitative imaging pipelines, 
and to compare results using multiple algorithms contributed by the community. QIFP’s end-to-end system aims to 
standardize quantitative imaging workflows developed by the quantitative imaging community. 
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Figure 1. User interface for pipeline configuration 

 

 
Figure 2. Example workflow that computes 3D quantitative image features, incorporates radiologist-annotated semantic features, and trains and 
tests a LASSO-based predictive model. 


