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Camera Types/Sensors

Sensors & Crop Factor

❖

Full frame cameras: Nikon D750 and D8xx, Canon 5D and 6D, Sony Alpha
A7r III, and new Nikon and Canon mirrorless.

❖

A full frame sensor is the size of
a 35 mm slide

❖

Crop frame cameras: all of the rest!

❖

❖

Mirrorless cameras — full- and crop-frame

APS-C sensors are smaller by
some factor. Nikon and Fuji
sensors are (1/1.5) or 2/3 the
size of a full-frame. Canon uses
(1/1.6).

❖

❖

Nikon Z6 and Z7, Canon EOS R

❖

Fuji X-T3, X-T30, Olympus, Sony, ……..

Reflex cameras (have a mirror) tends to be heavier and more expensive.

❖

Crop factor = sensor’s diagonal
size compared with full-frame
35-mm sensor.

Full frame sensor

24 mm

36 mm

Crop Factor & Multiplier
❖

Crop Factor & Multiplier

Using an APS-C sensor crops out much of
the image.
❖

❖

The focal length multiplier relates to
the focal length of a lens used on a
small format to a 35 mm lens
producing an equivalent angle of
view.

❖

EXAMPLE: 18-55 mm lens on Fuji is
about equivalent to a 24-70 mm lens
on a Nikon D810. Or 200 mm lens on
Fuji is the same as a 300 mm lens on a
Nikon D810.

But, advantage is that the sensor is best in
the middle.

❖

Full-frame sensors are MUCH more
expensive .. but generally much better.

❖

File sizes on crop frame cameras are smaller
(e.g., 25 MB vs. 50 MB).

❖

Smaller sensors can use lighter lenses b/c
the image covers less of the sensor.

Exposure
Exposure
Triangle
f/1.8 at
1/160 sec

f/22 at
1 sec

Auto white balance for all; ISO 400

f/8 at
1/10 sec

ISO
ISO is a measure of a sensor’s sensitivity to light.

APERTURE, f/STOP
Controls the amount of light that can impact the sensor at a given shutter speed (and ISO).

Lower ISO requires a longer exposure for a given aperture
Higher ISO can shoot the same scene with a shorter exposure at the same
aperture
Typical ISO values for digital cameras are 100-12,800.
Above 1600 or so noise can become a problem … but it also camera dependent.

APERTURE, f/STOP
Most modern lenses use a standard f-stop scale, which is an approximately
geometric sequence of numbers that corresponds to the sequence of the
powers of the square root of 2: f/1, f/1.4, f/2, f/2.8, f/4, f/5.6, f/8, f/11, f/16,
f/22, f/32, f/45, f/64, f/90, f/128, etc.

http://www.uscoles.com/fstop.htm
https://en.wikipedia.org/wiki/F-number

APERTURE, f/STOP

Shutter Speed
Controls the amount of time the shutter is open and thus how much light
can impact the sensor.
Speeds can vary from hours to seconds to fractions of a second. Typical
speeds are 1/60 s, 1/125 s, 1/1000 s
Landscapes (1/60 s) to flying birds and dolphins (> 1/1000 s)
Rule of thumb: speed should be

> 1/lens focal length
stabilized lenses help this.

Shutter Speed
1 - 30+ s: Specialty night and low-light photos on a tripod
2 - 1/2 s: To add a silky look to flowing water; landscape photos on a
tripod for enhanced depth of field
1/2 to 1/30 s: To add motion blur to the background of a moving
subject. Carefully taken hand-held photos with stabilization
1/50 - 1/100 s: Typical hand-held photos without substantial zoom
1/250 - 1/500 s: To freeze everyday sports/action subject movement.
Hand-held photos with substantial zoom (telephoto lens)
1/1000 - 1/4000 s: To freeze extremely fast, up-close subject motion.
Typical hand-held photos without substantial zoom.

Shutter Speed

1/3000 s
f/9.5
350 mm lens
ISO 500

150 mm lens
f/6.3
1/1250 sec

150 mm lens
f/22
1/100 sec

Notice change in depth of field

1.4

100

Low ISO

Exposure
Triangle

This is an
example of
APERTURE
PRIORITY

Large aperture

ISO

APERTURE

High ISO

Small aperture
22

16000
1/3000 s

>1s

SHUTTER SPEED

Fast shutter

100

Low ISO

1.4

100

Large aperture

ISO

Low ISO

This is an
example of
SHUTTER
PRIORITY

APERTURE

High ISO

Small aperture
22

16000
1/3000 s

Fast shutter

SHUTTER SPEED

Slow shutter

>1s

Slow shutter

1.4

Large aperture

ISO

APERTURE

High ISO

Small aperture
22

16000
1/3000 s

Fast shutter

SHUTTER SPEED

>1s

Slow shutter

Sunny 16 Rule

Depth of Field

An approximately correct exposure can be obtained on a sunny day
by using an aperture of f/16 and a shutter speed close to the
reciprocal of the ISO speed of the sensor.
For ISO = 400 with f/16, use a speed of 400 sec

The depth of field is defined as the area in
front of and behind the subject that is in
acceptable focus.

Depth of Field

Depth of Field

50 mm lens
f/22
0.4 sec
DOF = 3.95-6.82 ft

50 mm lens
f/1.8
1/400 sec
DOF = 4.9-5.1 ft

Depth of Field

Depth of Field Calculators
•

Several apps available for iPhone
and Android

•

Online at www.dofmaster.com

Images courtesy of Alan Ross
http://www.dofmaster.com/dofjs.html

Online
Depth of Field Calculator
http://www.dofmaster.com/dofjs.html

Hyperfocal Distance
If you set the camera's focus to the hyperfocal
distance, your depth of field will extend from half of
the hyperfocal distance to infinity—a much deeper
depth of field.

http://www.dofmaster.com/dofjs.html

Hyperfocal
Distance
The image on the left was
done with a 200mm lens at
f/4.5 focused exactly on
the near marker, and the
image on the right was
done at f/22 with the lens
set at the hyperfocal
distance.

Lenses
Wide angle:
Extreme: < 21 mm
Wide: 21-35 mm
“Normal”
35-70 mm
Telephoto:
Medium: 70-135 mm
Extreme: 135 - 500 mm

These numbers
refer to full frame
cameras.

Lenses

Lenses
When you buy a lens, the
number on there lens refers
to the focal length on a full
frame camera.
EX: An 18-55 mm lens for
Fuji is roughly equivalent to a
24-70 mm lens for full frame.

Lenses and crop factor

EX: An 55-200 mm lens for
Fuji is roughly equivalent to a
70-300 mm lens for full frame.

Wide angle lens

Telephoto lens

When the two lenses fill the same space, the wide angle lens stretches
perspective, whereas the telephoto lens compresses the perspective.

Lenses

Lenses

Telephoto lens

Zoom & Prime Lenses

Wide angle lens — to get this
photo to be the same as the 105
mm one, he had to move closer.

Zoom & Prime Lenses

•A zoom lens is one where the photographer can vary the focal length within a predefined range, whereas this cannot be changed with a "prime" or fixed focal length lens.
•The primary advantages of PRIME LENSES are cost, weight, and speed. An inexpensive
prime lens can generally provide as good (or better) image quality as a high-end zoom
lens.
•If only a small fraction of the focal length range is necessary for a zoom lens, then a prime
lens with similar focal length will be significantly lighter and smaller.
•The best prime lenses almost always oﬀer better light-gathering ability (largest minimum
aperture) than the fastest zooms.

Some zoom lenses on digital SLR and compact digital cameras often list a range of maximum aperture.
These aperture ranges therefore refer only to the range of maximum aperture, not overall range. A range of
f/2.0-3.0 would mean that the maximum available aperture gradually changes from f/2.0 (fully zoomed out)
to f/3.0 (at full zoom). The primary benefit of having a zoom lens with a constant maximum aperture is that
exposure settings are more predictable, regardless of focal length. But a lens with a fixed aperture will be
MUCH more expensive.

Depth of Field & Lenses
•As sensor size increases, the depth of field will decrease for a
given aperture (when filling the frame with a subject of the
same size and distance).
•This is because larger sensors require one to get closer to
their subject, or to use a longer focal length in order to
fill the frame with that subject.
•This means that one has to use progressively smaller aperture
sizes in order to maintain the same depth of field on larger
sensors.
See “Digital Camera Sensor Sizes”

