Influence of display type and rendering method on contrast sensitivity assessment
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To compare the contrast sensitivity function (CSF) measured on different dis-
play technologies through different software and hardware techniques that

Contrast thresholds for 6 spatial frequencies (0.5, 1, 2, 4, 8, 16 cpd) were mea-
sured using a staircase method (1-up/3-down) through a discrimination proce-
dure (horizontal/vertical judgment). Each trial consisted in a Gabor patch with
a sigma of 2 degs presented for 0.5 seconds at a randomly-selected horizontal
or vertical orientation. In the same session, the spatial frequencies were ran-
domly interleaved and a full contrast sensitivity function (CSF) was obtained in
less than 10 minutes.

increase luminance resolution (from 8 bits to 16 bits including a quasi-contin-
uous resolution), and discuss the relative advantages and limitations of each
solution.
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Conclusions

1. The positive correlation between peak sensitivity and luminance resolution
suggests that the noisy-bit technique can provide more than 20-bit of lumi-
nance resolution!

2. The bit-stealing technique appears insufficient to provide a reliable CSF:
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over-estimated.

3. The Display++ (16-bit) and the noisy-bit method provide similar estimates
for the CSF properties.

4. More than 12-bit luminance resolution is required to fully assess the CSF.

5. Areliable CSF can be estimated without relying on a hardware solution by
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using the noisy-bit method even with a low-quality LCD display !
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