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The Detectability Index
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3. Olav Christianson et al. “An Improved Index of Image Quality for Task-based Performance of CT Iterative Reconstruction across Three Commercial Implementations”. Radiology (2015), pp. 725-734.

Task-based metrics

Task transfer function (TTF)

Model observers

Noise power spectrum (NPS)
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The detectability index:

• Considers the imaging task, noise texture, image resolution and the 
response of the human eye

• Correlates strongly with human observers (more so than CNR) [3]
• Can be measured using pre-existing software on common CT phantoms 

(such as the Catphan)
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Analysis Pipeline

1. Catphan images 2. Noise power spectrum 3. Eye model

𝜌 =
𝐹𝑂𝑉 × 𝑅 × 𝜋

𝐷 × 180

4. Task5. Task Transfer Function6. Output

https://bitbucket.org/dplatten/imagej-plugins

https://bitbucket.org/dplatten/imagej-plugins/downloads/?tab=downloads


/

Optimisation of Head Scans 
using d'

• Scanner within health board consistently 
delivering doses above NDRL

• Scanner does not use AECs – would 
switching these on affect image quality?

Protocol mAs d' DLP (mGycm)

Original 280 30.4 ± 2.3 953

Dose-reduced 260 32.2 ± 2.3 793

• Test this by lowering fixed mAs to value ~ 
equal to mean mAs when using AECs

• Measure d' before and after the change
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What now?

• AECs on ✓
• Radiologist-led IQ monitoring via VGC ✓
• Dose monitoring via patient scans...
• Radiologist le

Median DLP 
for recurring 
patients

Effective 
dose

Before 
Change

878 mGycm 1.85 mSv

After 
Change

781 mGycm 1.64 mSv

11% dose reduction observed in patients who underwent head scans before 
and after the change in protocol
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Procurement of new CT scanner

• 4 manufacturers scored on aspects including clinical, technical and 
support aspects

• Image quality worth 70 points out of total 1000
• Objective image quality score measured using d'

Manufacturer d' MTF50 (Spice-CT) Noise (Spice-CT)

1 52.8 ± 1.1 0.35 0.24

2 62.3 ± 1.2 0.35 0.31

3 70.4 ± 1.4 0.40 0.33

4 78.1 ± 1.6 0.37 0.23

• Images acquired on manufacturer's head protocol 
at standardised CTDIvol and slice thickness

• Spice-CT used to sense-check the ranking 
provided by d'
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Procurement of new CT scanner
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