Back to Basics:
DEPTH OF FIELD
Peter Fundarek




e How can it be used@e

« How can we change it¢ - %




NHY DO WE CARE ABOUT DEPTH OF FIELD?

Photographers control depth of field to:

*Highlight an area

/

Keep atftention in one part of the iImage %

*Allow the subject to be seen as we
normally perceive it




Deep Shallow










When we look at a subject up close, our eyes
automatically focus on different parts and our
brain blends them together so we see it all in focus
















WHAT IS ‘DEPTH OF FIELD'?

The distance between the nearest and furthest
objects in an image that appear to be in focus

There is one INn any photograph. /
The zone of acceptably sharp image /

In front of and behind this point of focus
Is the depth of field.




Rule of Thumb:

The depth of field is¢
One third in front of the subjec
Two thirds behind the subject




WHAT CONTROLS DEPTH OF FIELD?

There are several factors that control the depth of field
for any image:

*Aperture (f/number) Remember:

The depth of field is

oLens focal length (mm) split with one-third in >
front of the point of /
-Distance from the lens to the subject focus and two-thirds
behind the point of /
focus

Sensor Size




*Height from the ground
|SO speed
‘Number of megapixels

Brand of camera or lens




APERTURE

The aperture on a camera lens conftrols the
amount of light passing through.

The diaphragm opens or closes, depending
on the selected f/stop.

Selected either on the lens, by the camera or
automatically.

Given in units such as /2.8, f/5.6, t/16.

The lArger the number,

the smaller the aperture.

fi1.4

f/2

f/2.8




APERTURE LIMITS

NO lens performs its best at either end of the
aperture range

Wide open (f/2) — chromatic aberration, vignetting

Closed down (f/32) — diffraction limited

Most lenses have a “sweet spot” around /8

/




APERTURE & DEPTH OF FIELD

The smaller the aperture (f/32 vs {/2.8),
the deeper the depth of field

But you can’t

Focal Focus Near Far just stop all
Length Distance Focus Focus ’(rjhoe V;C% oo
W
(mm) f/stop (m) (m) (m) alarge %
depth of
50 2.8 33 15.6 Inf fiald.
5.6 10.2 Inf /
8 7.9 Inf Remember
16 4.5 Inf the diffracﬁon/

32 2.4 Inf limit! /

| |
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LENS FOCAL LENGTH & DEPTH OF FIELD

The shorter the focal length (14 mm vs 200 mm),
the deeper the depth of field

Focal Focus Near Far A 1000 mm lens (super
Length Distance Focus Focus e hOTO) Wil e wekelisiils
(mm) f/stop (m)  (m) (m) P P

of field of 0.5 m when

/
focussed at 33 meters (at /8).

14 8 33 0.8 Inf

50 7.9 Inf /
200 27.6 | 41.1

I I Accurate focussing becomes ttical
with longer focal lengihs.

/




LENS FOCAL LENGTH & DEPTH OF FIELD

Compare two different focal lengths 50 mm vs 200 mm
(same distance)

50 mm

Near Far

Focus Focus
f/stop (m) (m)
2.8 15.6 Inf
5.6 10.2 Inf
8 7.9 Inf
16 4.5 Inf
32 2.4 Inf

200 mm
Near Far
Focus Focus
f/stop (m) (m)
2.8 31.6 | 345
5.6 30.3 | 36.2
8 29.3 | 37.7
16 26.4 44
32 22 65.8




FOCUS DISTANCE & DEPTH OF FIELD

The farther from the lens to the object,
the deeper the depth of field

Focal
Length
(mm)

50

f/stop

8

Near Far

Distance Focus Focus
(m) (m) (m)
333 10.1 Inf
33 7.93 Inf

3 2.34 4.19

1 0.92 1.10

0.5 0.48 0.52
10cm | 9.95 10

| I 1

Getting closer to the subject
makes the depth of field
shallower.

Macro (close up) photography
depends on other factors as well.

—— The depth of field is only Q5 mm




Focal length 100mm, /5.6, Distance 10 meters

Camera Sensor Far
Factor (m)

Nikon D800 1.0 . 12
Nikon D300 1.6 . 11.3
Sony RX100 2.7 : 10.7

Is DOF
Decreasing?




Focal length 100mm, /5.6, Distance 10 meters

Camera Corrected Near Far Total
Focal Length (m) (m) (m)
Nikon D800 100 8.6 12 3.5
Nikon D300 63 /.8 14 6.6
Sony RX100 37 6.9 18.3 11.4

For the equivalent focal length, as the sensor
size decreases, the depth of field increases! Increasing




NCREASING THE DEPTH OF FIELD

Macro photography can be a challenge
because the depth of field is so small.

Landscape and scenic photographs /
also require large depth of field /




1OW CAN WE INCREASE THE DEPTH

DF FIELD FOR MACRO PHOTOS?

“I've got to
viost photographers have seen ngfThO ﬁPOTO
N interesting insect and thought: o Thar
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Vhat can the photographer do
) increase the depth of field in macro photography?

« Change the plane of the subject
e |f most of the subject is in one plane,
more will be in focus

e Minimize aperture (“stop down")
* Usable for most subjects but there
are limits (diffraction)
« Need more light

e Focus stacking
e Usable for static subjects
 Requires software

/







Focus Stacking - How is it done?

~ « Focusing rail
e iIncrementally move camera after
each photo
ther —
o Software to control the camera lens
 moving the point of focus with each
photo

Then, use software o combine the images
Manually (Photoshop)
Automatically (Zerene, Helicon, etc.)







1OW CAN WE INCREASE THE DEPTH
DF FIELD FOR LANDSCAPE PHOTOS?

o Use smaller aperture (“stop down”)
e« But remember, there are limits 1o
how far we can stop down due
to diffraction %

» Use specidal tilt-shiff lens %




Using Tilt-Shift Lenses
Scheimpflug principle

If the plane of
the lens can
be aligned
with the plane
of the subject,
then the DOF
can be
considerably
increased




Using Tilt-Shift Lenses

Keeps the camera back vertical

But the front of the lens is filted 1o
bring it more parallel to the
subject line

However, these specialty lenses
are very expensive







ONCLUSIONS

Rule of Thumb:

The depth of field is:

: : « One third in front of the subje:
parts of the subject info or out of . Two thirds behind the subject
focus

Helps the photographer highlight Y

areas of interest in the subject /
Allows the photographer 1o more /
accurately represent what the

photographer saw

Depth of field can be used to bring




ONCLUSIONS

»  Depth of field is controlled by:
 Aperiure
 The smaller the aperture, the greater
the depth of field

* Lens focal length %

 Longer focal lengths give a shallower /
depth of field /

* Distance to subject
 The greater the distance o the
subject, the deeper the depth of field




ONCLUSIONS...

Depth of field is controlled by:
e Sensor size
 For equivalent focal lengths, the smaller the
sensor, the greater the depth of field

/
* Magnification (macro)
 For macro photography, as the magnification
increases, the depth of field becomes /

shallower




ONCLUSIONS...

Depth of field can be adjusted by:
* Focus Stacking
e Taking multiple photos with different focal
points and combining them into one Image

 Tilt-Shift Lenses
« Aligning the lens plane with the subject plane
will increase the depth of field /




QUESTIONS?




THANK YOU!

/










