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Exposure

+ H=ExT

+ exposure = irradiance x time

+ irradiance (E)
e controlled by aperture

+ exposure time (T)
e controlled by shutter speed




Shutter speed

+ controls how long the sensor 1s exposed to light

+ linear effect on exposure until sensor saturates

+ denoted 1n fractions of a second:
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+ normal humans can hand-hold down to 1/60 second
e rule of thumb: shortest expostire==1 / f
e e.g. 1/600 second for a 500mm lens




Main side-eftect of shutter speed

+ motion blur

+ halving shutter speed doubles motion blur

Slow shutter speed Fast shutter speed

(London)




Aperture
(contents of whiteboard)
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Aperture

+ 1rradiance on sensor 1s proportional to
®* square of aperture diameter A

e Inverse square of distance to sensor (~ focal length =)

+ aperture NV 1s thus defined relative to focal length

Nt

A

¢ £/2.0 on a 50mm lens means the aperture 1s 25mm
e £/2.0 on a 100mm lens means the aperture 1s 50mm

o. low F-number (N) on long zooms require fat lenses

+ doubling N reduces A by 2x, hence light by 4x
e going from 1/2.0 to /4.0 cuts light by 4x
e to cut light by 2x, increase N by V2 (London)




Example F-number calculation
(contents of whiteboard)
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Main side-effect of aperture

+ depth of field
+ doubling N (two /stops) doubles depth of field

Large aperture opening Small aperture opening
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Depth of field (brietly)

+ a point in the scene 1s focused
at a point on the sensor

+ 1if the sensor moves too far,
the point blurs too much
(circle of confusion)

+ this allowable depth of focus
creates an allowable depth
of field in the scene

+ halving the aperture diameter

doubles the depth of field
+ this figure 1s not quite right...

e we'll fix it next week




Halving the aperture diameter
(contents of whiteboard)
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Trading off motion blur and depth of field
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(London) :
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Recap

+ =T

+ exposure = irradiance x time

+ irradiance (E)
e controlled by the aperture
e lowering by one {/stop doubles H
e lowering by two {/stops doubles depth of field

+ exposure time (T)
e controlled by the shutter speed
e doubling exposure time doubles H

e doubling exposure time doubles motion blur

(London)
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Sensitivity (ISO)

+ third variable for exposure
+ flm: trade sensitivity for grain

+ digital: trade sensitivity for noise

e multiply signal before analog-to-digital conversion

e linear effect (200 ISO needs half the light as 100 ISO)

more 1n noise lecture

Nikon D2X Nikon D2X Nikon D2X Nikon D2X Nikon D2X Nikon D2X
ISO 100 IS0 200 IS0 400 IS0 800 I1SO 1600 IS0 3200

(dpreview)
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