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Stray light (veiling glare) degrades image quality by fogging impor -
tant details in darker areas, but it can be challenging to measure.

We present a technique that uses two images of the Contrast
Resolution chart, taken without and with a mask, to obtain

A A measurement of veiling glare
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A insight into its effect on
camera performance,
especiall y the
visibility of objects
In darker areas

A two DR measurements




* imatest® Veiling glare

Veiling glare is stray light from bright regions inside or outside an
Image that can fog the entire image or portions of the image.

|t can be messy because It can app
badly behaved, and very different for different lenses!

It tends to radiate from bright light
sources, decreasing with distance.

When it appears as ghostimages, i t 0
often called Aif | are | i ght 0.

VG can misleadingly improve
Dynamic Range measurements even
though it degrades the true DR.
Exaggerated veiling glare from an
overexposed and lightened masked

Image. Some ghosting is visible.
(not the same image analyzed below)




1SO 18844

(older velling glare measurement)
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ISO 18844 is a popular standard for measuring veiling glare. Targets
consist of white fields with several black cavities.

The pixel level is measured inside
each black cavity, corrected for gam -

ma encoding (if any), then compared -=-F--
) : . . .
with the surrounding white areas. ° o
Deficiencies with this technigue o @ o
® ®
A Only short -distance veiling glare is ® e |
measured. Longer -distance veiling ol

glare, for example, the effect of
headlights on shadow areas at I

some distance, is not accounted for. : g H | |

A There is no good way to relate ISO 18844 measurements to actual image
degradation (reduction of dynamic range, fogging in shadows, etc.).




\ imatest® ContrastResolution chart

The Contrast Resolution chart is a trans -
missive chart designed to measure dynamic
range from

(1) standard grayscale regions

(2) The difference between \ """

adjacent small patches where
go(optical density) = 0.3 (2:1
contrast). Reduces false signal
readings from offsets

veiling glare, local tone mapping, and deviations from linearity.

...........

Large patches have density increments of 5 dB.

The mean of the patches in the bottom row (18 -20) is used to measure
veiling glare, much of which radiates from bright patches in the top row.
The mean chart density of this row is 90 dB below patch 1 (3.16 x10 x
patch 1)



\ imatest® Dynamic Range

standard measurement

Dynamic range (DR) is defined as the range of exposures where an
image has good SNR (Signal -to-Noise Ratio) and good image contrast.
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imatest” ContrastResolutionDynamic Rang®R-

DR is based on the difference signal  qos, which correlates
with the visibility of low -contrast objects in a scene.
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\ imatest" Dynamic Range limitations

Dynamic Range can be limited by Signal -to-Noise Ratio (SNR),
veiling glare, or a combination of the two. Typical cases:

A SNR-limited in DSLR /mirrorless cameras
with linear sensors and : UMDR_chart_flare_limited_A42.png : "

0
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A Veiling Glare -limited in
cameras with HDR sensors
that outperform lenses.
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HDR sensors (which are Veiling Glare -limited) are
Increasingly used in the automotive industry.

Apol ogy: Because of time & resource | i mi
example of a veiling glare-limited camera with an HDR sensor.




\ imatest®

Sighaito-Noise Ratio (SNR

appearance

Contrast -Resolution chart with large
patches displayed at the same
luminance levels ('Y from xyY).

Visibilit y of features declines where
S/N (SNR) and contrast are low.

SNR(standard) and SNRc g (ratio; not
dB) are based on s and gs:
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The first number (51} in the lop row is the large paich signal normalized to 1

The second (AS/51) is the light-dark inner patch difference normalized to S1.

S/N (bottom row) is the Signal-to-Moise ratio , expressed as a simple rabo (not dB)

The first SM value i5 31/, The second (for Contrast Resolution) is ASIN. Save displayec




* imatest” Veilingglare from two images

Veiling glare and its effects can be measured

from two images taken under identical conditions
(manual exposure) without and with an acrylic
mask that covers 86% of the lighter patches (1 -
12), placed immediately in front of the chart.

Raw images from a superzoom camerawithal o0
sensor were converted to 16 -bit TIFFs. JPEGs
were inadequate for this calculation.

(unmasked, masked images shown uncropped)

January 2021 Image Flare and Dynamic Range from two images © 2022 Imatest LLC



Tonal response measurements
without and with mask
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g is the difference in log( pixel level ) between patch 1 and the mean m of
patches 18-20 (bottom row). The next slide has an approximate equation
for the illumination levels.




* imatest® Linearity failure
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Nonlinearity manifests as response below the red line (for a linear system with

encoding gamma r = 1/2.2 (Adobe RGB)). Stray light would cause response to be
above the red line .

Because of the nonlinearity, the linear Veiling Glare equation is approximate .

Y Yool b T e
For the above example, Y7 8 8. 8 8 =2022e-4=-73.9dB

3-VGis not an absolute number because the masked image has some veiling glare.




Dynamic Range measurements
without and with mask
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Standard DR was nearly identical.

This camera is SNR -limited.

Masked High -Quality We expect a larger difference for
S_NFZ(gsrk) automotive cameras with HDR sensors,

Low-Quality 0dB which are likely to be Veiling Glare -
limited.




