


A point at distance z is imaged at point 'z from the lens
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Points a t distance       are brought into focus at distance z 'z

Thus points at distance       will give rise to a blur circle of diameterz

with d the diameter of the lens
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• Light power per unit area (watts per square meter) 
incident on a surface.

• If surface tilts away from light, same amount of 
light strikes bigger surface (less irradiance)(no 
foreshortening)

• E times pixel area times exposure time -> pixel 
intensity

light

surface



• Amount of light radiated from a surface into a 
given solid angle per unit area (watts per square 
meter per steradian).

• Note: the area is the foreshortened area, as seen from the 
direction that the light is being emitted.

• Brightness corresponds roughly to radiance

light

surface



• The solid angle subtended by a cone of rays 
is the area of a unit sphere (centered at the 
cone origin) intersected by the cone

• A hemisphere cover 2 sterradians
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The total power leaving a point on a surface per unit area on 
the surface 
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If radiance independent of angle -> ingegrate over hemisphere
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• Albedo is fraction of light reflected. 

•Diffuse objects (cloth, matte paint).

• Brightness doesn’t depend on viewpoint.

• Does depend on angle between light and surface.

Surface 
normal

Light )cos(),( eeL

Note: reflected light is with strength proportional to cos 
of angle with surface normal,  but the area is foreshortened



Scene

(Oren and Nayar)

Lambertian sphere as the light 
moves.

(Steve Seitz)



• Another important 
class of surfaces is 
specular, or mirror-like.
– radiation arriving along 

a direction leaves along 
the specular direction

– reflect about normal
– some fraction is 

absorbed, some 
reflected

– on real surfaces, 
energy usually goes 
into a lobe of directions


