Tips for Digital Photographers

Choosing Shutter Speed and Aperture

Introduction to Shutter Speed and Aperture (f-Stop)

Two basic controls change how much light
hits the sensor in your camera:

* shutter speed and
* f-stop.

Shutter speed affects how long light is

allowed into the camera and thus create an

image on the sensor.

Shutter speed is often displayed as just the

bottom number — for example,
1/60 second appears as 60.

F-stop determines how much light is
allowed through the lens. A bit like a blind
on a window.

It is controlled by changing the aperture, or

the size of the opening in the lens.

A larger lens opening, such as f/2.0 (a
fully open lens has a small f-stop
number), uses most of the maximum
diameter of the inside of the lens and
allows maximum amount of light to enter
the lens.

You can imagine using this fully open lens
setting in lowlight areas such as
rainforests and inside buildings.

A smaller opening, such as f/11 (a large f-
stop number), uses an aperture that is
less than the diameter of the inside of
the lens and allows a smaller amount of
light to enter the lens.

You would use this setting in very bright
sunlight and for landscape photos
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Tips for Digital Photographers
Choosing Shutter Speed and Aperture

Control Exposure with Shutter Speed

Shutter speed and f-stop work together
to create an exposure for your subject.
You have many options in these
combinations.

You can potentially use each shutter
speed with every f-stop, and vice versa,
to match a huge range of brightness
conditions.

The camera will help you with specific
choices, depending on the exposure
mode you choose.

Night Scene Mode

priority, aperture priority and manual
modes.

hz S
N .~y
R
LAY \
\\\ Change Color Effect

Landscape Mode

Most cameras have program, shutter \

Portrait Mode

AUTO
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Tips for Digital Photographers

Choosing Shutter Speed and Aperture

Control Exposure with Shutter Speed 2

Shutter Speed and F-Stop Have a Direct
Relationship

As shutter speed is changed, a
corresponding amount of f-stop must
change in order to keep the exposure the
same.

The camera typically does this for you as you
change shutter speed or f-stop with auto-
exposure. However, with this knowledge in
mind, you can influence exposure by using
different shutter speeds and f-stops.

Shutter speed for general use is a factor of
your lens length. For example 1/250 sec for
200mm lens will generally avoid camera
shake.

If that 1/250 sec used f11 for correct

exposure, settings of 1/1000 at f5.6 and

1/60 at f22 would also give same

exposure
1000 ...... 1/1000 sec.
500 1/500 sec.
2505 . 1/250 sec.
1250 1/125 sec.
S0k e 1/60 sec.
SO R 1/30 sec. __Speeds for manual
(HSF e 1/15  sec. setting
i 1/8 sec.
(B 1/4 sec.
2GR ) sec.
) RN 1 sec.
2S e 2 sec. |
AE ...... Automatic exposure
AELE Automatic exposure with memory
lock (AE lock)
B s Bulb (manually timed long expo-
sures)
| LS
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Choosing Shutter Speed and Aperture nant “by Narm Whyte

Control Exposure with Aperture (f-Stop)

% Summary

F-Stops Change in a Regular Way

The most common f-stops are f/2, /2.8, f/4,
f/5.6, f/8, f/11, f/16, and f/22. (lens opening
opening largest to smallest)

These are full f-stops, and each gives an
exposure that allows twice the light through
the lens when you go from smaller lens
opening to larger (f-stop f8 to f5.6)

Each change in f-stop halves the amount of
light when shutting down the lens from
larger to smaller. f-Stop changes (f8 to f11).

The chart indicates a correct exposure using
5.6 while f16 is under exposed by 3 stops
and f2.8 is over exposed by 2 stops.
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Tips for Digital Photographers

Choosing Shutter Speed and Aperture

The Relationship between Aperture and Shutter Speed

Mo mark: Lights steadily. Marked ll: Flashes.
Marked [J Either lights steadily or flashes.

If f lj_l

Digital cameras give you this relationship
of shutter speed and f-Stop in the LED,
but what does it all mean?

" [ Shutter speed setting (B0 00~ 30"

' B Aperh.lres. s&ttlng fcalcula'md \ralua

Exposure mode indications AEB step amnunt i5.0~3.0

L") LR i =
0O b ¢ (battery check mode indication)
d E P (Depth-of-Field AE operation)
b w L b (Bulb mode indication)
Custom function indication (F« ]~ | 4

Program AE mode
Depth-of-field AE mode
Aperture-priority AE mode =

Metering mode indications

Manual exposure mode . ) )
{Ehuﬂal-prhrity AEmode ‘(dEFH.C 1—‘

L Focusing point indications
[1 150 indication

Focusing mode indications
One-zhot AF Al servo AF

AF Function indication (printed)

ONE SHOT

[#] Evaluative metering
] Partial metaring
[*] Spot matering

— Film. transport operation indication
{winding, rewinding)
Il Film transport NG warning (flashes)

Al SERVO

I Film winding completion
~[] Battery check indication
{4-step indication including OFF)

Exposure compensation level

Flash exposure compensation

Film cartridge symbol P T
M Film rewinding completion
/ AL failure indication
O Multiple exposure indication
[ AEB indication
L——Frame counter function indication

[ Frame counter value {{ ~ 3§ )
Bulb exposure time (] ~ 30}
Numbar of presat multiple exposuras(d ~ { }
Count down of multiple exposures(9 ~ | )
Self-timer count-down display (| 0 ~ | }

Bulb exposure time indication
(repeats every 30 seconds)

[] AEB setting lavel

I Flash exposure compensation level
L__ Custom function setting

Exposure compensation scale
Film tranport function indication {printed)
Film transport mode indications

Single exposure ([0 )
Continuous exposure (OQy, G &H )

Self-timer
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Tips for Digital Photographers

The Relationship between Aperture and Shutter Speed 2

% Summary
Let’s look for a moment at the m [Control Exposure with
relationship between aperture and Shutter Speed
shutter speed. In this diagram, various Contral Expasure With
apertures are listed on the left and Aperture
shutter speeds on the right. Correct .
exposure is the ‘balance’ of the two. EEL??{L“F';%“ htLE’;’E;VrEEH
F Stops Shutter Speed Stop Action with Fast
e Séopf (hle ShuttEr‘ SIJEEEI
o Deep sec astes
F-8.0 O Depth Of Field A perfe(;tly oxposed — Movement Elur Autiun Wlth Sluw
g0 O i T Shutter Speed
1/500 sec.
F-56 Q 11200 sec. Increase DOF with
1 1 11150 sec. | fjgg—Sio0s Some Small Aperture
20 ) o0 Create Shallow DOF
1160 sec. With Large Aperture
F-18 O | Very Shallow 100 e IS0 Settings Affect
e Hosec | [y Burovit Exposure Settings
Wonderful explanatory Diagrams are by Bill Huber Tlp [:I'IH"EI'IQES

Studio Promo
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Tips for Digital Photographers

The Relationship between Aperture and Shutter Speed 3

% Summary
For each unique photo opportunity, there is an exact amount of light required for a proper m [Control Exposure with
exposure. Let’s call it the exposure ‘balance’. In this example, a larger f-stop number lets Shutter Speed
in very little light, so the shutter must remain open longer to allow the proper amount of Contral Expasure With
light for a good exposure. Aperture

Relationship between
Aperture & Shutter

This setting will have Very Deep
depth of Field (DOF)

This would be good for Macro shots. Stop Action with Fast
F Stops Shutter Speed Shutter Speed

Stops the

Very Deep 1/1000 sec. Fastest

—Depth Of Field | Movement B|Ul‘ Aﬂti[ll'l W|th SlﬂW
. Afisriecty.expossd 11800 sec. Shutter Speed

= picture
1 o e ES 11500 sec. Increase DOF with

11200 sec. Small Aperture

O
™~ ~— 11150 sec. 4_5’;)0%2 ic::te
O - . T Create Shallow DOF
R 1/100 sec.

With Large Aperture

1/60 sec.

Notice that as we went to a LARGER F 1 1130 sec. ISO SBttingS Affect

Very Shallow Stop number (smaller hole) we had to
Depth Of Field

Exposure Settings

go to a slower shutter speed. ¢ Blurs with
if15sec any movment

Tip Challenges

Studio Promo
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Tips for Digital Photographers

Choosing Shutter Speed and Aperture ifi]

The Relationship between Aperture and Shutter Speed 4 ,
Shooting the exact same scene as before, we can set the shutter speed to its highest
setting. This will permit very little time for light to enter the camera. So, in order to get a
proper exposure, the aperture must be much larger than before to allow additional light
to enter the camera. For a given exposure, shutter speed and aperture work in relation.

This setting will STOP the action but will
have shallow Depth Of Field (DOF)
This would be good for sports shots
F Stops T Shutter Speed
[ Stops the
1/1000 sec, Fastest
F-80 O D;/p)et;\yc;'t'o:izl d L Maovement
A perfectly exposed y 1/800 sec.
picture
2'e !
1/500 sec.
> 11200 sec.,
F-56 Q b
o A i Stops Some
E ‘\ 1150 sec. [<@— \; v ement
T 1/100 sec.
() T
1/60 sec.
Notice that as we went to a SMALLER 1/30 sec.
F-18 F Stop number (Larger Hole) we had to Blurs with
\ go to a faster shutter speed. 1115 sec. ﬁnyt:nzxem
Very Shallow
Depth Of Field
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Tips for Digital Photographers
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The Relationship between Aperture and Shutter Speed 5

% Summary
One of your camera operating modes is call Aperture Priority. With aperture priority YOU m [ontrol Exposure with
set the APERTURE and the camera will automatically select a shutter speed to get the Shutter Speed

correct exposure. Note that the camera still uses the ‘balance’ or ‘see-saw’ concept to do
this.

Control Exposure With

Aperture
Relationship between
When you set the camera to AperturE & Shutter
Aperture Priority , you set the . .
aperture and the camera sets the gﬁ"p AEtS"]" \g”th Fast
hutter speed Utter apee
F Stops S peea. Shutter Speed
) beer PN | Siope e Blur Action With Slow
; -, S — sl Shutter Speed
R e picture 1/800 sec.
e W S Increase DOF with
APERTURE p— Small Aperture
F-56 17200 sec.
. 11160 sec. | -aa—S0PS Some Create Shallow DOF
s ot Q ~—— With Large Aperture
-2, sec.
1160 sec; ISO Settings Affect
Notice the camera still has to use e Exposure Settings
F-18 g:%sgfagm the teeter-todder _to get the i
correct posure. i .
roe PRRosr 15 sec. | e Tip Challenges

Studio Promo
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Tips for Digital Photographers

The Relationship between Aperture and Shutter Speed B

% Summary
Another mode you will find on your camera is the Shutter Priority setting. This works very m [Control Exposure with
much like the aperture priority in the last example. With Shutter Priority YOU set the Shutter Speed
SHUTTER SPEED and the camera automatically selects the proper aperture. Again the Contral Expasure With
‘balance’ concept comes into play; the camera has to adjust the aperture to get the correct Aperture

amount of light for a correct exposure.

Relationship between

Aperture & Shutter
When you set the camera to Shutter
Pricc)jritthy , you set th«.: stt;‘utter sgeed Stl]p Action with Fast
and the camera sets the aperture
F Stops Shutter Speed Shutter SDEEEI
Stops the . .
F-80 | O Doop_ 111000 sec Fastes! Blur Action With Slow
Depth Of Freld A perfectly exposed 0 Movement
O petiacty &P T Shutter Speed
F-6.0 R
D 500 sec. 0
- i Increase DOF with
F-56 O T =t 1200 s0c Small Aperture
_— Stops Some|
— £8\ 11150 sec. [Bi—\\ o cment
- o S m— Create Shallow DOF
With Large Aperture
1/60 sec.
e — o) IESIJ Settings Affect
Depth Of Fred i xposure Settings
Notice the camera still has to use 115sec. | <@ movmen
the teeter-todder _to get the .
correct exposure, Tip Challenges

Studio Promo
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The Relationship between Aperture and Shutter Speed - Water-Taps

% Summary

One way to think of apertures and shutter No matter which combination you

m [ontrol Exposure with

speeds is to use the analogy of a water-tap

for the aperture and a timer for the shutter

speed.

When you open a tap all the way, water
gushes out so you fill a bucket in a very
short time. This is the same as pairing a
large aperture and fast shutter speed to let
in bright light for a short time.

When you open a tap just a little, water
trickles out and so it takes a much longer
time to fill a bucket. This is the same as
pairing a small aperture and slow shutter
speed to let in dim light for a longer time.

choose, the bucket is filled the same
amount.

Likewise, an image in a camera can be
exposed the same amount by various
aperture and shutter speed combinations
while also controlling motion and depth
of field.
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Tips for Digital Photographers

Stop Action with Fast Shutter Speeds

% Summary
Exactly what shutter speed to use varies m LControl Exposure with
depending on the situation. You may have to use a larger I1SO to accommodate low light Shutter Speed
situations. (see later). Be aware higher I1SO settings will give more ‘noise’ or ‘grain’ to your Contral Exposure With
image Aperture
Relationship between
This setting will STOP the action but will Aperture & Shutter
have shallow Depth Of Field (DOF) . _
This would be good for sports shots Stop Action with Fast
F Stops T Shutter Speed Shutter Speed
Stops the
F-a0| O i o L A Blur Action With Slow
pepih Qe A perfectly exposed P < 1800 sec, e
F.6.0 O picture UTEEr dpEE
’ ” 1/500 sec.
Increase DOF with
. 1/200 sec.
F-56 O _ Small Aperture
A 11150 sec. |Mag—Sops Some
T A — Create Shallaw DOF
F-20 O With Large Aperture
1/60 sec.
Notice that as we went to a SMALLER 1/30 sec. ISI] SBttingS AH:EEt
F-18 F Stop number (Larger Hole) we had to — Exposure Settings
\ go to a faster shutter speed. 1115 sec. ﬁny‘:;zﬁent
Depin Of Fod Tip Challenges

Studio Promo
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Tips for Digital Photographers

Stop Action with Fast Shutter Speeds 2

% Summary
Fast shutter speeds stop action. If action is Contral Exposure with
an important part of your photography, then Shutter Speed

shutter speed must be your main
consideration.

Control Exposure With
Aperture

Relationship between
Aperture & Shutter

Aperture, or f-stop, is usually far less
important. If action is supposed to look
sharp — and it usually is — then you need a
shutter speed fast enough to stop that
action for the photograph.

Stop Action with Fast
Shutter Speed

Blur Action With Slow
Shutter Speed

Increase DOF with
Small Aperture

Create Shallow DOF
With Large Aperture

IS0 Settings Affect

Exposure Settings
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Tips for Digital Photographers
Choosing Shutter Speed and Aperture

Blur Action with Slow Shutter Speeds

Shutter speed is not simply about stopping
action. A speed can be too slow for a
particular action, causing the movement to
be blurred.

goo

This setting will have Very Deep
depth of Field (DOF)

This would be good for Macro shots.
F Stops T

Very Deep
F-8.0 4
O pth Ot:aeid A perfectly exposed
: picture
= lON |
sl )
F - 2.0 O
Notice that as we went to a LARGER F

F-18 Very Shallow

<—Depthomeld Stop number (smaller hole) we had to

go to a slower shutter speed.

Shutter Speed
Stops the
1/1000 sec. Fastest
Movement
1/800 sec.
1/500 sec.
1/200 sec.
Stops Some
1150 sec. |Sit— Movement
1/100 sec.
1/60 sec.
I 1/30 sec.
¢ Blurs with
115506 any movment
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Tips for Digital Photographers

Choosing Shutter Speed and Aperture

Blur Action with Slow Shutter Speeds 2

This is obviously a problem if you want to
stop the action of an athlete but only get
a blurry image. However, blurs can be
used creatively and can show more of the
world than we can even see. If you want
to experiment with blurs, then be sure to
choose a shutter speed that really blurs
the subject. Slight blurs look like a poorly
photographed subject.

Light becomes critical for slow shutter
speeds and you may need to use a tripod
in very low light situations.
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Increase Depth-0f-Field with Small lens Apertures (large f-stops) *

% Summary
The choice of f-stop has a very big effect on sharpness in depth in a photograph, or depth- m Control Exposure with
of-field. As you choose smaller lens openings or larger f-stops, depth-of-field Shutter Speed
increases. Control Exposure With
Aperture
So what is this Depth Of Field (DOF) stuff ? Relationship between
This shows you Deep Depth Of Field Aperture & Shutter

Stop Action with Fast
Shutter Speed

The camera is set to Aperture Priority.
The F StopisatF 8
The Shutter Speed is a 1/200 Blur Action With Slow
The Background is Shutter SpEEd
in good focus

Your Subject

W Increase DOF with
is in good focus

Small Aperture

Create Shallow DOF
With Large Aperture

IS0 Settings Affect

Exposure Settings

DOF
or
Everything is in focus

You can see that everything is in
focus. With this camera setting you will
get deep depth of field. (DOF)

Well focused area

Tip Challenges

Studio Promo
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Tips for Digital Photographers

Increase Depth-0f-Field with Small lens Apertures (large f-stops) * 2

% Summary

As the lens opening gets smaller and the m [ontrol Exposure with

f-stop gets larger, less light comes through
the lens. This means that shutter speeds get
slower, increasing the chance of blur and
may also require you to use a tripod.

* F-stops are a little confusing because as
they get smaller, the numbers get bigger.
This is because the numbers actually
represent a fraction, so while 8 is a larger
number than 4, 1/8 is smaller than 1/4. This
is exactly what happens with f-stops; f/8 is a
smaller opening or aperture than f/4.
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Tips for Digital Photographers
Choosing Shutter Speed and Aperture

Create Shallow Depth-of-Field with large lens Apertures (small f-Stops)

While deep depth-of-field can be nice for a
landscape or a travel scene in some distant
city, it can be a problem with some photos.

goo

DOF is how deep the focus goes into the
field (depth) of the picture you are shooting.

The camera is set to Aperture Priority.
The F Stopis at F 1.8
The Shutter Speed is a 1/1000
The Background is

not in good focus

Your Subject
is in good focus

You can see that with the lens on a
very low F Stop number the DOF is
very shallow.

Well focused area
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Tips for Digital Photographers

Create Shallow Depth-of-Field with large lens Apertures (small f-Stops) 2

% Summary

Your subject can blend into a background Control Exposure with
at times if both are equally sharp. For Shutter Speed
example, you may not necessarily want Contral Expasure With
the background to be sharp and Aperture
competing with your nice portrait of your

Aperture & Shutter
Or, you may want to be sure your Stap Action with Fast

Shutter Speed
photograph of a flower actually makes
the flower stand out for a viewer — it will Blur Action With Slow
not if the background is too sharp. Shutter Speed

Increase DOF with
Small Aperture

Create Shallow DOF
With Large Aperture

IS0 Settings Affect

Exposure Settings

Tip Challenges

Studio Promo
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Tips for Digital Photographers

Choosing Shutter Speed and Aperture

IS0 Settings Affect Exposure Settings

Light never remains constant. It changes in
so many ways, but especially in brightness.

Your camera gives you some control in how
the camera responds to that brightness, in
the form of ISO settings.

Film had ISO numbers that relate to each
film’s sensitivity. In a similar way, ISO
settings reflect how sensitive the

camera senser is to light and at what ‘speed’
the sensor captures the light.

The numbers change sensitivity in direct
relation to their mathematical change; for
example, going from 100 to 200 doubles the
sensitivity of the camera and increases
exposure by one stop.

ISO Settings Boost the Sensitivity of Your
Digital Camera

ISO settings on a digital camera are not

exactly the same as for film. Film I1SOs
were locked into a specific film.

You can change digital ISO settings at
any time. Low light to bright light.

auto [ETTY 200 | 400

800 1600 3200

G0+ (0K

SELECT» ==
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Tips for Digital Photographers

Choosing Shutter Speed and Aperture

IS0 Settings Affect Exposure Settings 2

With film cameras, remember the decision as to which film to use? Films are rated in ISO
numbers, where ISO 100 is for bright outdoors, 1ISO 400 for indoor and outdoor use, and
ISO 800 and 1600 for low-light conditions.

The higher settings of ISO may introduce ‘noise’ to your images.
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% Summary
Most digital cameras have the ability to adjust the ISO setting in the same way. With m [ontrol Exposure with
digital, ISO is the sensitivity of the CCD to light, the higher the ISO setting the more Shutter Speed

sensitive to light the CCD is. The lower the ISO the less sensitive to light the CCD is.

Control Exposure With
Aperture

The ‘balance’ relationship still stays the same, it is just the range that changes. Relationshio between

Aperture & Shutter
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Shutter and Aperture Challenges

% Summary

Challenge 1: Slow shutter speed Challenge 2: Fast shutter speed m [Control Exposure with

Shutter Speed
Cascading water over rocks or the water fall * Birds or Kids in flight (stop movement of Contral Exposure With
in city fountain wings or legs ©) Aperture
* Hint: use a large f-stop (f11 or f16 —small * Hint: use a very fast shutter speed and L.
lens opening) which will force a slow shutter watch your light — you may find the Relationship between

Aperture & Shutter
speed to get enough light to the senser. camera shooting on small f-stops (f2)

Stop Action with Fast
Eliminate people from your image in a * Kids on the swing, track racing cars or Shutter Speed
shopping centre other sports. Blur Action With Slow
* Hint: use a tripod and set your exposure to * Hint: Try for ‘panning’* effects shooting Shutter Speed
several minutes using available light) You at right angles moving camera with the | OOF with
will be surprised at the effect. People will direction of the kids, cars etc (* blurred Snr[n:;ﬂ;irturewn
walk in and out of your image as though striated background caused by moving
they are not there camera) EF_EB’[E Shallow DOF

With Large Aperture
* Get maximum depth-of-field by using f16 NOTE: Consider showing your images at IS0 Settings Affect
and shooting at ‘balance’ shutter speed. a Seminar and sharing your experiences Exposure Settings
You will not need a tripod in good daylight. with others.
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How you will benefit as a photographer:
You will improve your images and become a

more creative photographer through -

* attendance at FREE Digital Photography

Seminars at local library

* reading up to date issues in my monthly

Newslettter

* asking questions in our Lifetime
Photographer’s email network.

* my regular free 'Tips for Digital

Photographers’ which will help you improve

your skills.

* ‘Challenges’ in Tips for Digital

Photographers which accompany each

issue to expand your creativity.

goo

* prepaid Practical Photography
Workshops including Basic, Travel and
Available Light photography.

e Access to Manuals of Practice

“Sharing professional knowledge and skills of the
photography industry and advancing creative

photography as
Community"

Phone: 07 3122

26 Ironbark Circuit

photography

Mobile: 0409 615 015
studio@lifetime-photography.com au
www.lifetime-photography.com.au

Studio: (by appointment only]

EVERTON HILLS QLD 4053

an art and science in the

decades of professional experience guarantees ——
you quality service and total satisfaction
Restoration
Photo-Art
7938 Workshops
Seminars

Norm Whyte

MiEant CPEng(Ret) CPP
Chartered Professional Engineer
Professional Photographer
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