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Image quality
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Factors that govern quality and safety of medical imaging
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Balance robustness and relevance
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1. Contrast
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3. Noise

31

(c) Ehsan Samei, 2019. Use for non-personal

purposes by prior permission only.

16



n"#1"$

%68 ()*+,-(.,/012(#31$4(5+0(678(I08+7-,;(
<8:7+0+(=>(:8178(:08/1++17-(7-:>4




11/21/19

Image Data
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4. SNR, CNR, SANR
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5. DQE, eDQE, eDE
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6. In vivo task-generic
metrics

Christia‘nson et al., AJR, 2014 A

Organ-based HU

Abadi et al., Medical Physics, 2017
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Segment the liver (Fu 2018)

Identify liver parenchyma

— Avoid vasculature, fatty
deposits

Sub-segment parenchyma
and de-trend image data
— Use local polynomial fits
for segment
Goa
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Wiener-Khinchin Theorem:
NPS(u) = FT{R\(X1;X2)} = FT{E[N(x1).N(x2)]}

Estimate NPS from non-square patches in the liver
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Task-based metrics
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Threshold Contrast

e Fundamental ability to be able to see things in images
e Rose model:

k k 1
reshold m_ '\/ZSNR

C = threshold contrast

k = constant (3-5)

A = area of signal

N = number of photons
SNR = signal-to-noise ratio

Cen

66

CT images of the low-contrast phantom
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tectability index

Smith et al, JMI 2018
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IQ Parameters

Lung Grey level
Lung Detail
Lung Noise

Rib-Lung Contrast

Rib Sharpness
Mediastinum Detail
Mediastinum Noise

Mediastinum Alignment
Subdiaphragm-Lung
Contrast

4 Subdiaphragm Area
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Tamx [11. Summary of the minimam, median, and macimum values from the overall observer results, amnd the
derived consistency and quality ranges across all observers. Unilageral metrics were labeled in bokl.
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