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Agenda
• Introduction to IR Camera IQ (Image Quality) Testing
• Test Items

• Device Tuning 

• Key Points for Improving the User Experience
• Ambient Light Resistance

• Auto Exposure

• Consideration of Component Selecting
• Philosophy of Use

• Key Components





• Test items and detail of test methodology could be updated in the future

• Prerequisites:

• 18% Neutral Gray (N5) Metal Wall Panel

• SFRplus Chart: 24"x34", 5x7, Matte, Two-Tone

• Frosted 60W incandescent halogen bulbs (A-light) for ambient light evaluation
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Metric:

• Outside of passband, transmission is < 2%

• Ambient lights with wavelength out of this range should not affect the image at 
all

Methodology:
• Turning on/off the white LED (Unified Video Test setup, 0~500 Lux), it should 

cause no difference to the images

• Additional tests might be needed for single sensor solution (RGBIr Hybrid)
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Metric:

Methodology:
• Visually verify there are illuminated and

unilluminated frames

• For solutions that output frame pairs to
Face Authentication pipeline, use “Windows
Hello Frame Provider Validation Tool”
provided by Microsoft to capture the frames
AFTER processed by the IframeProvider.
Then verify there are illuminated and
unilluminated frames
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Metric:

Methodology:
• Capture image of the 18% Neutral Gray (N5)

Metal Wall Panel (Unified Video Test setup) at 
maximum supported distance

• Use the built in IR LED as the only illumination source

• Corner with width of 20 pixel can be ignored

• Intensity of worst corner needs to be above
35% (total drop off can not be
over 65%)
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Metric:

Methodology:
• Dynamic range should be tested with High 

Ambient and No Ambient conditions.

• Image should not be saturated with high 
ambient at minimum range.

• Capture image of the SFRPlus (put
the step chart in the center) at
minimum operating distance
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• Simulating the human skin with:
• Patch #12 to #16 of the step chart

(Zone #5 to zone #9 in the summary sheet)

• Gray level of zone #5 should not exceed 255, 
and remain linear difference to #4 and #6
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Metric:

Methodology:
• Built in IR LED as the only illumination source; take image 

of the step chart of the SFRPlus

• Test with no ambient light and ambient light conditions

• Measure the SNR with the ambient subtracted image

• SNR should be measured at the center and corner (or any 
possibly worse area 50 pixels inward from the boarder) of 
the image

• Specifically looking at the SNR of zone #9
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Metric:

Methodology:
• Apply sufficient IR illumination to the chart (e.g. A-light); take image of the slant square of the 

SFRPlus

• MTF should be measured at the center and corner (or any possibly worse area of the entire 
FOV) of the image

• Calculating 4 edges of the slant
square, and record the lowest
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Metric:

Methodology:
• Generate the edge profile plot while measuring the

MTF at center of the FOV

• Overshoot/undershoot of the edge profile cannot
exceed 5%/3%

Side effects of enhancement filter that could impact
face recognition:

• Grainy image

• False contour
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• Methodology:
• Capture image of the full SFRplus chart

• Apply external IR illumination if necessary
to achieve sufficient brightness (e.g.
A-light, incandescent halogen light)
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• Methodology:

100, 500, 1000 lux
(If not leveraging the illumination system of Unified Video Test setup, any 
completive illuminating equipment cooperate with lux meter is acceptable.)
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Affected by: IR LED radiation characteristics, lens shading

Affected by: IR LED intensity, lens shading, sensor noise

Affected by: IR LED intensity, lens shading, lens IQ
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• Crop the output image, so invalid area would not be provide to Face 
Authentication platform
(Image cannot be smaller than 340x340 pixels)
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Improving the User Experience



Methodology:

not have noise, unnatural pattern, oversharpening, false contour appearance while the 
ambient IR intensity is increased.

• Recommended IR ambient source: incandescent bulb, A-light(Unified video test setup), 
sunlight. Wh
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Gray level of pixel need to linearly respond to object brightness
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Too processing on both 

smooth and sharpening lost 

detail, make face feels 

grainy, impose artificial 

edges on face.

Ambient light subtraction 

improperly applied when 

there is strong environment 

light on one side of face, 

result image appears high 

noise, improper dark region 

on right side.

Strange edges from motion 

blur, result of slow frame 

rate and pixel by pixel 

simple ambient light 

subtraction.

Face is over exposed in the 

center, lots saturated pixels.
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• Consider these three critical item when choosing your camera components

Affected by: IR LED radiation characteristics, Lens RI (Relative Illumination)

Affected by: IR LED intensity, Lens RI, sensor noise

Affected by: IR LED intensity, Lens RI, Lens IQ

• Key Factors of components

Radiation characteristics, Intensity

Lens RI (Relative Illumination), Lens IQ
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• Recommended use of global shutter sensor

• Needs to meet 30 sensor fps and 340 x 340 pixel of image size after cropping.

• Rolling Shutter Issues

• Exposure Uniformity - ensure frames (either illuminated or ambient) are not 
partially illuminated by IR LED.

• Banding – especially problematic for tablets / mobile
devices where screen orientation can be rotated.

• Bandwidth management – needs to meet 60 sensor fps
so camera can provide 15 effective frame pairs per
second. Minimum resolution is 340 x 340 pixel after
cropping (if necessary).

• Signal intensity - due to short exposure time, good
sensitivity and low noise are critical for rolling shutter
sensor, as well as sufficient LED illuminating.

SENSOR

Example of image with 
banding issue
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• The illumination better be focus to the target FOV and uniform within the target 
FOV, the ideal characteristic curve (for 60°) are shown in red line

• Key parameters

Ideal Characteristics Curve
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(In real situation, the uniformity is lot worse than this value 
due to lens shading)
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Item Reference/link

18% Neutral Gray (N5) Metal Wall Panel http://www.imagequalitylabs.com/product_details/41

SFRplus Chart: 24"x34", 5x7, Matte, 

Two-Tone

http://www.dhdcolor.com.tw/index.php?route=product/product&path=107_

108&product_id=968

Light stand with Frosted 60W 

incandescent halogen bulb

Philips PHE27-70W

Imatest http://www.imatest.com/products/

Lux Meter http://www.inss.com.tw/ep-3.htm

Distance Meter http://www.pcstore.com.tw/udtoolnet/M09225875.htm

Windows Hello Frame Provider 

Validation Tool 

https://connect.microsoft.com/site1304/Downloads/DownloadDetails.aspx?

DownloadID=59313

http://www.imagequalitylabs.com/product_details/41
http://www.dhdcolor.com.tw/index.php?route=product/product&path=107_108&product_id=968
http://www.imatest.com/products/
http://www.inss.com.tw/ep-3.htm
http://www.pcstore.com.tw/udtoolnet/M09225875.htm
https://connect.microsoft.com/site1304/Downloads/DownloadDetails.aspx?DownloadID=59313


http://www.imatest.com/docs/

https://technet.microsoft.com/en-us/office/dn788953.aspx
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