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Background




—

Static Photometers

— PRO:
» Capture luminance data for entire scene
In image
* Fan to decrease temp. - decrease image
noise
— CON:
* Unable to capture dynamic data in rapid
succession
Hand-held luminance meters
— PRO:

» Capture luminance data for specific
points of interest
— CON:

* Time-consuming for multiple points of
interest

* Unable to conduct future analysis since
no image is recorded










Calibration - Equipment




Calibration - Procedure

Camera Gain (dB) 24,21, 18, 15,12,9,6, 3,0, -2.25

Camera Shutter (ms) 267, 213, 159, 105, 51, 41, 36, 31, 26, 21, 16, 11,6, 1
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Calibration - Procedure

Pixel VValue

Luminance (cd/m?)

grayvalues
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Calibration - Results

Gain setting and Grayvalue (by Shutter)
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Calibration - Results

Saturation of Pixels
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Calibration - Results
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Calibration - Results
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Calibration Factor and Light Intensity

==~ 1.87 cd/m2
—— ~ 7.9¢ cd/m2
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Calibration - Results

Comparison of incandescent to HPS luminaire

+ Slope w/ 200-watt
incandescent

m Slope w/ 400-watt
cobrahead HPS
luminaire
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Spectral distributions

Incandescent High-pressure sodium

Incandescent

- 80
: 9]
% @
S 60
w
& v
= "
-
3 %
— []
= 40
e
%
i
=]
L]
e
500 550 600
300 350 400 450 500 650 500 650 700 750 Wavelength—nanometers

Waysiangth (nm) From: University of Chicago
From: GE Lighting

14




Calibration - Discussion







Vehicle equipped with 2
Luminance Cameras
manually & auto-configured

Highway, rural, and
downtown areas driven

Capture images
simultaneously at —4fps

Select gain and shutter
settings for manual camera
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Dynamic Evaluation - Procedure
amera Setting Selection
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Shutter = 6ms

Shutter = 51ms

Impact of shutter on image

» Dark quality

* Difficulty distinguishing
targets or objects of
interest

~* Reach pixel

saturation quickly

- with glare
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Dynamic Evaluation - Procedure
Camera Setting Selection

SHUTTER (ms)
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Manual

Automatic

High presence of blurring and
saturation with auto configuration
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Dynamic Evaluation - Discussion







R & R Evaluation




Environment without
overhead lighting selected

Targets/objects of interest
displayed for measurements

Luminance Cameras
equipped in vehicle
Reproducibility

— 3 drivers/users parking car,
illuminating environment

Repeatability

— 2 cameras, manually set

— Multiple images taken
Calculated mean luminance
of selected targets

25




R & R Evaluation - Results

Variability Chart for pred_lum_one_equation

Luminance (cd/m?)

Variance Components for Gauge R&R
Var
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R & R Evaluation - Results

Variability Chart for pred_lum_one_equation ._
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R & R Evaluation - Discussion







Dynamic Roadway Comparison - Procedure




Photometer image

Mean value = 2.508 cd/m?2

Calibration factors
HPS = 0.0011
eJncandescent = 0.00065

Luminance Camera image (Gain = 0dB, Shutter = 26ms) >

Mean grayvalue = 2331.0 2331.0
x 0.0011 x 0.00065
2.5641 cd/m? 1.5152 cd/m?




Dynamic Roadway Comparison - Discussion




Conclusions




Future Steps/Limitations




