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https://www.acr.org/Clinical-Resources/Clinical-Tools-and-Reference/Specialties/Medical-Physics-Resources 

ACR QA Resources 



• Image quality 

• Spatial resolution 

• High contrast 

• Low contrast 

• Noise 

• Signal-to-noise ratio 

• Contrast-to-noise ratio 

• Geometric accuracy 

• In-plane distortion 

• Slice thickness / position 

• Pixel value accuracy 

• Artifacts  

• Defects 

• Uniformity  

• Ghosting pattern 

• Radiation features 

• Tube voltage 

• Accuracy 

• Stability  

• Exposure time 

• Accuracy  

• Stability 

• Radiation output rate 

• Stability  

• Beam quality 

• Automatic Exposure 

Control 

• Field assessment 

• Alignment 

• Radiation profile 

General QC / QA Tests in Diagnostic Imaging 



Found relevant published articles 

• Enhancing quality control in radiography systems through automated 

algorithms 

• Herdi Firdaus Jamal, et. al. Nuclear Engineering and Technology, 

2026 

• Microsoft Excel based program 

• The QC test performed include:  

• repeatability of radiation output test,  

• accuracy kVp,  

• accuracy of exposure timer,  

• coefficient of linearity,  

• x-ray beam filtration (HVL 

measurement),  

• collimation light field illumination,  

• x-ray beam/light field alignment,  

• beam perpendicularity,  

• x-ray beam/light field 

centering (at 1 m of FID),  

• resolution,  

• contrast,  

• focal spot size measurement,  

• leakage radiation,  

• scattered radiation test. 



Pattern recognition and Image analysis 



Pattern recognition and Image analysis 

• Pattern recognition 

• Statistical Model 
• This model determines the placement of a specific piece, such as 

categorizing whether it is a cake or not. It relies on supervised 

machine learning to achieve its outcomes. 

• Syntactic/Structural Model 
• Designed to establish complex relationships between elements, this 

model is often applied to tasks like identifying parts of speech. Its 

methodology involves semi-supervised machine learning. 

• Template Matching 
• This model involves matching an object’s features with a predefined 

template, allowing the identification of the object by proxy. 

Plagiarism checking is one application where this model finds utility.  

• Neural Networks 
• The neural network method stands out for its reliance on artificial 

neural networks, showcasing greater flexibility compared to 

conventional algorithms. 



Artificial Neural Network 



Commercial Products for Automatic QC 



IAEA 

https://www.iaea.org/resources/hhc/medical-physics/diagnostic-radiology/remote-automated-quality-

control-in-radiology 



IAEA 
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IAEA  





RIT Radia 

• Diagnostic Modules 

• ACR CT Module 

• ACR FFDM Module 

• Gammex / CIRS 

• ACR MRI Module 

• ACR Large / Medium MR Phantom 

• ACR Small MRI Module 

• (Extremity & Breast) 

• Catphan/OBI Module 

• CT Uniformity Module 

• Gamma Camera Uniformity Module 

• GE CT Module 

• IEC 62464 MRI Module 

• kV Imaging Module 

 



RIT Radia 



ACR CT 

Catphan 

RIT Radia 



ACR FFDM QA 



ACR FFDM QA 



Mammography QA 



ACR CT QA #1 

No slice thickness check 

No scan position check 



ACR CT QA #2 



ACR CT QA #2 



ACR CT QA #3 

Uniformity 

No noise (SD) value 



ACR CT QA #4 



ACR CT QA #4 



Catphan CT 528 



Catphan CT 528 



Catphan CT Uniformity 



Catphan CT Uniformity 



Catphan CT 404 



Catphan CT 404 



ACR MRI Localizer image 



ACR MRI #1 



ACR MRI #1 



ACR MRI #5 



ACR MRI #7 



ACR MRI #8 



ACR MRI #11 











Automated AI-based quality pipeline for chest radiograph 



Step-by-Step AI Quality Pipeline 

1. Ingestion & Metadata Filtering (DICOM Parsing) 
Action: The pipeline automatically intercepts the raw image from the acquisition scanner. 

AI Mechanism: Natural Language Processing (NLP) or rule-based models read the DICOM headers. 

They verify that the body part is "CHEST" and filter the projection type (e.g., separating 

Posteroanterior [PA] from Anteroposterior [AP]). Non-matching images are instantly routed away 

from the main chest pipeline. 

2. Geometric Validation (Anatomical Landmark Detection) 
Action: Checks patient positioning, rotation, and whether any critical anatomy is cut off (clipping) 

AI Mechanism: Regression-based Convolutional Neural Networks (CNNs) or segmentation models 

like SAR-Net map key landmarks: 

 Rotation: Measures the pixel distances between the medial clavicle tips and the spinal  

  processes. 

 Clipping: Automatically traces the bounding box of the thorax. If the costophrenic angles 

  or lung apices touch the image boundaries, it flags the image for "anatomy  

  truncation" 





Step-by-Step AI Quality Pipeline 

3. Deep Learning Quality Assessment (Classification Network) 
Action: Checks exposure faults (over/under-penetration), motion blur, and the presence of 

foreign artifacts. 

AI Mechanism: ResNet or EfficientNet backbones trained on thousands of multi-center, 

expert-annotated datasets evaluate the image matrices: 

 Inspiration: Counts the visible ribs above the diaphragm line. 

 Penetration/Contrast: Analyzes histogram data alongside feature extraction  

  layers to check if the thoracic vertebrae are visible behind the heart. 

 Artifacts: Identifies foreign metallic or physical objects (e.g., jewelry, ECG leads, 

  external tubes) obscuring vital lung fields 



Step-by-Step AI Quality Pipeline 

4. Automated Gating & Feedback Action 
Action: Generates a unified quality metadata profile and acts as a firewall 

 

Outputs:  

 Pass: Image passes into PACS for immediate clinical evaluation. 

 Fail/Warn: The system generates a low-latency alert on the technologist's console,  

  providing precise reasons (e.g., "Warning: Left costophrenic angle clipped;  

  repeat scan recommended") 



謝謝 


