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Introduction or “why road surface modelling?”

(> Current standards require to perform luminance
calculation of road surface.

(&= Road surface is typically non lambertian. Its properties
are described by CIE and often presented in standards
by means of tables.

= It is possible to implement in Radiance these
information.

1S~ Radiance is more customisable than any other light
simulation program.
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Part I

r-Table implementation
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r-Table example
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r-Table for concrete road surface, Class C2
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Road surface properties and r-Table

“r-Tables” collect reduced luminance coefficients, defined as:

light source

gamma

Observer

luminance reading

llluminance
at point P
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r-Table variables

light source

light
source

gamma

Observer
D

P
D’

[2] v = arccos(ﬁ ) )

[3] B = arccos(ﬁ’- S N
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r - Table variables

Observer

[4] a = arcsin(—ﬁ- N )

@ r-Tables consider only one observer position: a = 1°
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r-Table

[3] B = arccos(ﬁ’- S N
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x E cos’y-10000

ArupLighting



3rd International Radiance Workshop - Fribourg 2004

r-Table and Radiance

r-table.cal - used to define angles

r-table.data - used to specify values of r-table and angles
model.mat - used to define road surface material
model.rad - used to create road geometry
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r-Table.cal

gamma(x,y,z) = Acos (x*Nx + y*Ny + z*Nz);

beta(x,y,z) = if(sqrt(x*2 + y*2), Acos ((x/sqrt(x 2 + y*2)) * (Dx/sqrt(Dx"2 + Dy"2)) +
+(y/sgrt(x*2 + y*2)) * (Dy/sqgrt(Dx"2 + Dy"2))), 0);

alfa(x,y,z) = Asin (-Dx*Nx - Dy*Ny - Dz*Nz);

refl(v,x,y,z) =v/ (10000 * (x*Nx + y*Ny + z*Nz)"3);

[2] ¥ = arccos(ﬁ - S)

[3] B = arccos(ﬁ’- S )

[4] O = arcsin(—l3° N )

r

ArupLighting



3rd International Radiance Workshop - Fribourg 2004

r-Table.data

3 number of variables
OO0n first variable (alfa)
....... n values

0029 second variable (beta)
........ 29 values

0020 third variable (gamma)
........ 20 values
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r-Table.mat

void plasdata road

6 refl r-table.data r-table.cal alfa gamma beta
0
4rgbi
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Part 11l

Examples and applications
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Road surface illuminance calculation
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llluminance distribution for road surface 25
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Avg: 3408 Min: 4.97 Max: 80.00  Uniformity: 0.21
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Road surface luminance calculation

. Observer

luminance

reading

Observer

|.5m
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Luminance distribution for road surface - Lambertian grey 20% :
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Avg: 1.61 Min: 0.33 Max: 3.47 Uniformity: 0.21
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Luminance distribution for road surface class: CIE R3 :
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Avg: 235 Min:0.34 Max: 520 Uniformity: 0.14
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Luminance distribution for road surface class: CIE C1 :
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Avg: 236  Min:0.38 Max:489  Uniformity: 0.16
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Luminance distribution for road surface class: CIE W4 5 9
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Avg: 249  Min: 008  Max: 12,16 Uniformity: 0.03
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Lambertian CIE R3
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CIE C1 CIE W4
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frapolated data
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Work in progress:

1= Create a shell program for generating simple road light
schemes and verifying compliance to standards.

1= Implement an inexpensive HDR based technique to
expand r-tables in order to describe more than a single
observer position.
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Thanks!

References:

== Rendering with Radiance, Chapter 7 - “Roadway lighting” by Erich Phillips.
(e BS 5489-1:2003 “Code of practice for the design of road lighting”.
(O BS EN 13201-2:2003 “Road lighting - Part 2: Performance requirements”.

(e BS EN 13201-3:2003 “Road lighting - Part 3: Calculation of performance”.
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