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Medical Image/Video Quality Evaluation

What makes it more challenging?

• In medical images the 
diagnostic quality of the 
image is more important 
than the perceptual 
quality

• However, typical 
objective  image quality 
metrics do not  measure 
the diagnostic quality



Option 1: develop tailored metrics

Examples: 

• A Raj, NA Shah, AK Tiwari, MG Martini, 
Multivariate Regression-Based Convolutional 
Neural Network Model for Fundus Image Quality 
Assessment, IEEE Access 8, 2020, 57810-57

• M Razaak and MG Martini, "CUQI: Cardiac 
Ultrasound Quality Index," SPIE Journal of 
Medical Imaging, 2016. 



Option 2: study which of the existing 
metrics performs best

PSNR, SSIM, UQI, VQM, NQM, VIF, NIQE, BRISQUE were tested 
earlier for Ultrasound video,  Wireless Capsule Endoscopy, ENT 
Endoscopic Video, Radiological images

– M. Razaak, M.G. Martini and K. Savino, "A Study on Quality Assessment for Medical Ultrasound Video Compressed via HEVC,"IEEE 
Journal of Biomedical and Health Informatics (J-BHI), vol. 18, no. 5, pp. 1552-1559, Sep 2014.

– Usman, M. A., Usman, M. R., & Shin, S. Y. (2017). Quality assessment for wireless capsule endoscopy videos compressed via HEVC: 
From diagnostic quality to visual perception. Computers in biology and medicine, 91, 112-134.

– Chaabouni, A., Gaudeau, Y., Lambert, J., Moureaux, J.M. and Gallet, P., 2014, October. Subjective and objective quality assessment for 
H264 compressed medical video sequences. In 2014 4th International Conference on Image Processing Theory, Tools and Applications 
(IPTA) (pp. 1-5). IEEE.

– Kowalik-Urbaniak, Ilona, Dominique Brunet, Jiheng Wang, David Koff, Nadine Smolarski-Koff, Edward R. Vrscay, Bill Wallace, and Zhou 
Wang. "The quest for'diagnostically lossless' medical image compression: a comparative study of objective quality metrics for compressed 
medical images." In Medical Imaging 2014: Image Perception, Observer Performance, and Technology Assessment, vol. 9037, p. 903717. 

International Society for Optics and Photonics, 2014.



Option 2: study which of the existing 
metrics performs best, ctd.

VMAF was developed for and trained on non-medical video, but has 
shown excellent performance for different types of video (e.g. 
gaming)

Challenge: what if we apply it to medical video?



Ultrasound video dataset

- Nine ultrasound video sequences 

provided by cardiologist in Perugia 

Hospital (Heart, Liver, Kidney, 

Lung), 640 x 416, 100 frames, 

25fps

- Compressed with HEVC at eight 

different compression ratios

9 x 8 = 72 video sequences being 

evaluated with DSCQS

(144 sequences evaluated by each 

specialist not including 

intra-subject controls)

[Razaak, Martini, Savino, IEEE JBHI 2014)]

Extensive subjective tests run with medical doctors in Hospital of Perugia



Wireless Capsule Endoscopy video dataset

Usman, M. A., Usman, M. R., & Shin, S. Y. (2017). Quality assessment for wireless capsule endoscopy videos 

compressed via HEVC: From diagnostic quality to visual perception. Computers in biology and medicine

Ten source video sequences provided by 

Intromedic Co. Ltd.,

South Korea, for research purposes.

3 fps (Native) 

320 x 320 (Native) 

10 s

HEVC compression with QP 27, 29, 31, 33, 

35, 37, 39 & 41 



Medical Image quality evaluation
Other Objective Quality Metrics considered

How well do these metrics 

correlate with subjective results?



Results - 1

Accuracy comparison



Results - 2

Scatter plots



Observations and proposed future 
steps

 Limited number of scores from experts in available datasets

 The level of expertise of the “experts” influences the quality 
scores (not all expert subjects are equal!)

 More datasets with videos assessed by a wide range of 
experts are required
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Thank you!
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