
SPECIFIC COURSE OBJECTIVES FOR THE WEEK:

Prepare for next week’s quiz.

Learn about lenses and visual properties.

Learn how to read lens information. 

learn about depth of field - what it is, and the three things 
that control it.

Make pictures for project two.

QUIZ NEXT WEEK

The four things that affect or control exposure

Aperture (memorize the sequence from lecture)

Shutter speed (memorize the sequence from lecture)

Equivalent (or relative) exposure

Histograms

Depth of field

Resolution

Bit depth

Lenses

Working up an idea

Please review all lecture notes, visuals, and readings. 
The quiz will be approximately ten questions, multiple choice and fill-in-the-blank format. 
You do not need a scantron form. 
The questions will be drawn from the following topics:

Cutaway of a modern compound SLR lens

Multiple lens elements (compound) help reduce aberrations 
(imperfections) that occur in any one element.

All lenses project a circular image, but the  camera’s 
sensor crops a rectangle out of the circle.



In most cases, lenses are discussed and understood in terms of their focal length Focal length (F) = distance from center of the lens to the plane of the sensor

focal length

sensor

single lens

compound lens

sensor

The focal length 
controls the 
angle of view.



Focal length and angle of view Focal length and angle of view

Focal length and angle of view Focal length and angle of view



Focal length and angle of view

A NORMAL LENS =

A lens that most closely approximates the 
field of view of normal human vision 

Coincidentally, this is roughly the same measurement (in mm) 
as the diagonal dimension of your film or sensor.

There are many different CCD sensors in cameras today, so 
there’s no single focal length that indicates what constitutes a 

short, normal, or long lens. 

There are many different CCD sensors in cameras today, so 
there’s no single focal length that indicates what constitutes a 

short, normal, or long lens. 



There are many different CCD sensors in cameras today, so 
there’s no single focal length that indicates what constitutes a 

short, normal, or long lens. 

For all practical purposes, a normal lens is roughly 1/2 way 
between your short and long settings on a typical zoom lens.

A range of lenses available for SLR cameras

A TELEPHOTO LENS

A lens with a focal length longer than it’s actual physical length. 

It’s generally understood that a telephoto is a long lens. Usually, a telephoto lens 
doesn’t have the same optical performance of an equivalent non-telephoto lens.

A lens that measures 100 mm long
and has a focal length of 100 mm.

A lens that measures 80 mm long, 
but has a focal length of 100 mm.

TELEPHOTO
80mm100mm

Specialty Lenses

MACRO LENS

A lens that can project at least a life-size image onto the 
camera’s film/sensor. 

It’s at least a 1:1 ratio.

Sometimes the subject can be as great as 10X its 
actual size (a 10:1 ratio)



Specialty Lenses

FISHEYE LENS

A lens that can capture a 180° angle of view

The visual effects produced by different focal length lenses

The visual effects produced by different focal length lenses

Four Views from Four Times and One Shoreline, Lake Tenaya

From Left to Right: Eadweard Muybridge, 1873, Ansel Adams, c. 1942, and Edward Weston, 1937.

Back panels: Mark Klett and Byron Wolfe, 2002. Swatting high-country mosquitoes at Lake Tenaya.



Lens aberrations
loss of contrast

Lens aberrations
chromatic aberration

Lens aberrations

chromatic aberration

Lens aberrations
vignetting



Lens aberrations
blurring

Lens aberrations
distortion

Found in lower quality shorter focal length lenses: barrel distortion

Lens aberrations

Typical lens information



Reading lens information Reading lens information

Focal length 
(this is a “zoom” lens, so there’s a range)

Reading lens information

The zoom factor for this lens

ZOOM FACTOR =

long focal length / short focal length

20.7 mm / 5.8 mm = 3.6 X ZOOM

High ZOOM factors can be convenient for a photographer, but 
can result in less-than-ideal sharpness



Reading lens information

The maximum aperture of a lens is 
generally referred to as it’s speed.  

A number “1” precedes the 
maximum aperture.

Reading lens information

In this case there are two maximum 
apertures that correspond to the 
different focal lengths of this lens.

Reading lens information

In this case there are two maximum 
apertures that correspond to the 
different focal lengths of this lens.

Reading lens information

The maximum aperture of a lens is 
generally referred to as it’s speed.

Manufacturers DO make lenses with the same focal lengths, but 
different maximum apertures 

(faster = a bigger opening and better in low light situations). 

Faster lenses are more expensive.



Lenses are NOT 
REQUIRED to make 

photographs!

All you really need is an 
aperture that lets light into 

the camera.

RALPH HOWELL: Pinhole photographer

http://www.flickr.com/photos/ralphhowell/

http://www.abelardomorell.net/



APERTURE & DEPTH of FIELD APERTURE & DEPTH of FIELD

APERTURE & DEPTH of FIELD

http://www.youtube.com/watch?v=cLOLt4M3MJw&feature=related

Overlapping leaves form apertures that project the image of a solar eclipse onto concrete. 
Note how blurry (unfocused) the sun images are.



APERTURE & DEPTH of FIELD

A sharp image produced by a lens a blurry image from an aperture

+

= an image with a range of sharpness

lens + aperture = range of sharpness APERTURE & DEPTH of FIELD

lens + aperture = range of sharpness



Depth of field is determined by the combination 
of three variables

3
1.  Aperture

2.  Focal length of lens

3.  Distance from plane of critical focus

The wider the aperture opening, 
the larger  the overlapping circles of confusion, 
and the blurrier the overall image



The wider the aperture opening, 
the larger  the overlapping circles of confusion, 
and the blurrier the overall image

The smaller the aperture opening, 
the smaller the overlapping circles of confusion, 

and the sharper the overall image



http://camerasim.com/camera-simulator/

http://www.lytro.com/



Project #2: Same Person, Same Place

STUDENT SAMPLES





Annie Liebovitz
Rolling Stone and more...






