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Why Is such a model needed?

Current state of models

New model: Light, Urban Model Effects (LUME)

Urban lighting databases
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The Army has the capabillity to operate 24/7

 The use of Electro-Optic (EO) sensors offers a
passive solution to night operations

« [I/NVGs: 0.6 —0.9 um

e FLIRs: 8 —12/14 uym or 3—5 um

e Brightly lit areas may saturate NVGs, causing them to
'‘gain down' effectively blinding the wearer

e Single street lights frequently produce a halo' leading
to aloss of contrast
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e Residual Sunlight
 Moonlight
 New
e very low light levels
e First Quarter
 relatively good light levels
o Full
e very high light levels
e Third Quarter
 relatively good light levels
 Moonless
e Starlight: 25 to 30%
* Airglow 40%
« Remainder aurora, luminous patterns of light



Urban lighting
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« Affects target acquisition
o differing contrasts

» Reflected light can provide significant illumination
e clouds

e cultural lighting varies significantly



Urban lighting
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e Lighting
e Types
e Fixtures

e Ground reflections

e Buildings
e BRDF
e Windows



Atmosphere
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e Effects
e Scattering
e Absorption
* Refraction

 Aerosols
* Clouds
* FOg
e Rain
e SNOW
e Battlefield obscuration



Current Models
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Astronomers
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Garstang’s Model
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« Cityis adisk (not a point source)

« Non-homogeneous atmosphere (exponential)
« Rough ability to include aerosols

« Ground reflection included

 Night sky background included

« Curved earth accounted for



Uﬁ Garstang Brightness Distribution %,
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Light, Urban Model Effects (LUME)
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Light, Urban Model Effects (LUME)
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Correct zenith brightness for variations in zenith angle

f(z) = asec(z)
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Light, Urban Model Effects (LUME)

Computational and Information Sciences Directorate

Battlefield Environment Division

Azimuthal variations in urban brightness levels
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Light, Urban Model Effects (LUME)
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Brightness Is then calculated via

B = CPD f(2) f(B)

where C and o are determined
as f (P) via tabular lookup



Lighting Databases
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Two approaches
 Broadband broken down spectrally

« DSMP via brightness atlas



UM Broadband broken down spectrally
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e Estimate broadband brightness
e measure visual brightness
« apply population vs. intensity relation

e Light sources
e identify spectral composition
e estimate percentage contribution

 Allocate total brightness with these percentages



DSMP via brightness atlas
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Work is just beginning
Requirements are being gathered
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