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Technology Development Projects (TDPs)

TDP3: Developing and implementing quality assurance and 
evaluation procedures for usage across the MIDRC

• Spans from data ingestion through data access and dissemination
• Includes data quality metrics, data provenance, data processing audits 

paths, and task-directed data distribution
• Procedures are intended to help enable research and translation with 

MIDRC data
• Developing harmonized data definitions and labeling methods, hosting of 

data science challenges, and benchmarking of algorithm performance
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TDP 3 Activities to develop and implement MIDRC quality 
assurance and evaluation procedures

TDP3a: Develop COVID phantoms (digital and physical)
TDP3b: Conduct measurement of CT & CXR image quality & harmonization 

techniques for image data ingestion
TDP3c: Develop benchmarking methods for technology assessment & clinical 

tasks in COVID-19 research and translation
TDP3d: Develop task-based distribution methods



TDP3a: Development of digital and physical imaging phantoms 
(John Boone)

• Evaluation of existing general (ACR) and specific (Corgi) phantoms
• Use of automated image analysis tools
• Developing a digital phantom to assess impact of de-identification 

methods
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TDP3b: Assessment of image quality on ingestion into MIDRC

Two main components:
1. Assessment of the images themselves where there are manual and 

semi-automated approaches available to search for and assess 
known structures and artifacts (e.g. from implants)

2. Use of the image meta-data that is stored in the DICOM image
• An exploratory component is to combine parameters derived 

from the images with the meta-data to general image quality 
metrics

Efforts on evaluating image data quality early in the ingestion process 
are driving the efforts of the Data Quality and Harmonization SC
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TDP 3b Data Quality Activities

The MIDRC will use data management methods harmonized across all 
participating organizations at three critical stages:
1. intake, including curation, de-identification, abstraction, and quality 

assessment
2. annotation and labelling of imaging and other data using semi-automated 

approaches
3. distributed access and query methods
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Added DICOM Image Quality Metrics – Under Consideration
• mobile_xray_unit (assuming we can figure out a way to do this)
• missing_slices/images  (can we do this automatically?)
• image_artifacts (similarly can we do this automatically?)
• image_modified (e.g. altering burned-in information) 
• incorrect_header_information (e.g. wrong body_part_examined NOT SURE (won't we remove these cases?)
• MIDRC_acceptable_image_quality (assuming we can figure out how to do this automatically on a large scale)

• phantom_image
• MIDRC_high_noise_image (assuming we can figure out a way to do this automatically)
• MIDRC_low_resolution_image (assuming we can figure out a way to do this automatically)
• study_description_mapped
• manufacturer_mapped
• body_part_examined_mapped
• annotations_provided
• deidentification_profile_used

• CT slice thickness categories (thin, medium, thick)
• CT dose categories (ultra low dose (CTDIvol<1mGy), low dose (1mGy< CTDIvol< 3mGy), modest dose (3 mGy<CTDIvol< 10 

mGy), diagnostic dose (10mGy< CTDIvol).



Synergies between AAPM TDP 3 and CRPs 9-12
TDP 3a Develop COVID phantoms (Boone)
• Physical and digital phantoms to assess quality
TDP 3b Measure and Harmonize image quality 

(Kinahan)
• Assessment of images and meta data
TDP 3c Benchmarking methods (McNitt-Gray)
• Clarification paper on COVID-19 tasked-based 

performance metrics
• Online decision tree for performance metrics; 

benchmarking
TDP 3d Task-based distribution methods (Myers)
• Task-based distribution methods for Challenges 

and industry
• Initiated MIDRC Bias & diversity working group
• Assessing diversity in incoming data
• Developing sequestering algorithm

CRP 9  AI for detection and diagnosis (Armato)
• Grand Challenges
• Development / testing of AI diagostic methods
CRP 10 Visualization & Explainability of AI (Giger)
• "Lessons learned”; AI vs. AI med imaging vs. AI 

COVID-19 imaging 
• “Explainability & Interpretability” paper
• Development / testing of AI prognostic methods
CRP 11 Image-based biomarkers for radiogenomics 
(Chen)
• Enclaves for integrating and interoperability of 

multi-modality (multi-omics) data sources
• Containerizing techniques (how to) as MIDRC 

connects with other COVID-19 registries
CRP 12 Data quality, provenance, and harmonization 
(Fedorov)
• Introduction of active tracking methods w DICOM


