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WHY WE WILL COVER SHARPNESS TONIGHT
After comments by a club judge at a competition night last year and looking at some 
ƻŦ ǘƘŜ ƎŜƴŜǊŀƭ ƛƳŀƎŜǎ ƻƴ ǘƘŜ ŎƭǳōΩǎ ƎŀƭƭŜǊȅ ǎƛǘŜΣ ƛǘ is fairly obvious that there are some 
ƛƳŀƎŜ ǎƘŀǊǇƴŜǎǎ ƛǎǎǳŜǎ ŀƳƻƴƎǎǘ ǘƘŜ ƳŜƳōŜǊΩǎ ƛƳŀƎŜǎΦ 

tƭŜŀǎŜ ŘƻƴΩǘ ƎŜǘ ŘƻǿƴƘŜŀǊǘŜŘ ŀōƻǳǘ ǘƘƛǎ ōŜŎŀǳǎŜ all of usare affected by blurred 
ƛƳŀƎŜǎΣ ŜǾŜƴ ǘƘŜ ǇǊƻŦŜǎǎƛƻƴŀƭǎ ƎŜǘ ǘƘŜƳΦ !ƭǎƻΣ ŘƻƴΩǘ ǘƘƛƴƪ ǘƘŀǘ ŀƭƭ ōƭǳǊǊŜŘ ƛƳŀƎŜǎ ŀǊŜ 
bad, this can also be an artistic choice by the photographer. 

HoweverΣ ƛƴ ƻǳǊ ƎŀƭƭŜǊƛŜǎ ǘƘŜǊŜ ŀ ŎƻƴǎƛŘŜǊŀōƭŜ ƴǳƳōŜǊ ƻŦ ƛƳŀƎŜǎ ǘƘŀǘ ŀǊŜƴΩǘ sharp but 
should be and this is a shame because some are really good and we would use them 
as external competition images had they just been a bit sharper. 



BUT FIRST ς²I!¢ ²9 /!bΩ¢ /hb¢wh[
¢ƘŜǊŜ ŀǊŜ ǊŜŀǎƻƴǎ ŦƻǊ ǇƻƻǊ ƛƳŀƎŜ ǎƘŀǊǇƴŜǎǎ ǘƘŀǘ ǿŜ ŎŀƴΩǘ Ŝŀǎƛƭȅ ŦƛȄ ŀƴŘ ǘƘŜǎŜ ŀǊŜ 
usually because of a technical problem or an equipment shortfall. Here are some 
examples of this but, this is not a exhaustive list.

The kit lenses that come with new cameras for example often produce poor quality 
images due to their cheaper build quality. There are exceptions to this such as the 
nifty fifty Canon 50mm f/1.8 lens.

Certain zoom lenses can perform poorly at their extremes especially when they try to 
cover too much range from wide to narrow for e.g. 18 ς300mm. 

There is also broken or malfunctioning equipment. 

These issues can only normally be overcome by replacing, upgrading or repairing the 
broken device. 

There is also another issue where a lens can back or front focus but that is a very 
ǘŜŎƘƴƛŎŀƭ ŦƛȄ ŀƴŘ ǿŜ ǿƻƴΩǘ ōŜ ŘƛǎŎǳǎǎƛƴƎ ǘƘŀǘ ǇŀǊǘƛŎǳƭŀǊ ƛǎǎǳŜ tonight.



NOW ςWHAT WE CAN CONTROL
There are several reasons for blurred shots and they will be listed below. These problems are usually caused by a lack of knowledge, 
experience or an outside influence but they can be overcome once identified. However, identifying the problem is usually where 
ǇŜƻǇƭŜ Ŧŀƭƭ Řƻǿƴ ōŜŎŀǳǎŜ ƛŦ ȅƻǳ ŘƻƴΩǘ ƪƴƻǿ ǿƘȅ ƛǘ ƛǎ ƘŀǇǇŜƴƛƴƎΣ ǘƘŜƴ ȅƻǳ ŎŀƴΩǘ ŦƛȄ ƛǘ. Some of the issues that can cause blurred 
images are:

ǐ Shutter Speed Too Slow

ǐ Camera Movement/Camera Shake

ǐ Depth of Field Too Narrow

ǐ High ISO & Cropping

ǐ Focusing on the Wrong Subject

ǐ Focusing System Set on an Incorrect Mode

ǐ Subject moved after focus was achieved

ǐ Focusing changed when recomposing the shot

ǐ Camera too close to Subject

ǐ In Some Cases Having Stabilisation on Whilst on a Tripod.



SHUTTER SPEED TOO SLOW

Just a Quick Point About Camera Shake vs
Motion Blur

Camera shake is where the camera moves,
motion blur is were the subject moves and
ǘƘŜȅΩǊŜtwo very different things. In this article
LΩƳfocusing just on camera shake, in other
words where you photograph a static subject
such as a landscapeor seatedportrait with a
handheld camera. Getting sharp shots of
speedingcarsisanotherskillall together.

Blurred images due to a slow shutter speed
normally occur when hand holding cameras
and the light is low. This is likely the biggest
causeof blurred shotsfor most photographers
especiallybeginners. For e.g. using a 400mm
lens at 1/30th secondwill likely causeblurred
shots. This is because we cannot hold the
camera steady enough for 1/30th second
duration andtherefore this movementor shake
manifests itself as a blurred image. These
imagesarenormallycompletelyblurredall over
with nothing sharpat all. Thisis shownfurther
in the two imagesto the right, in the left hand
imagethe camerahasmovedsufficientlyin the
1/80th second to causethe image to be soft
(blurred). In the right image,the 1/200th second
is sufficient to capture a much sharperimage.
Eventhough the cameramay have moved the
same as in the left image, the faster shutter
speedmeansthat the cameraƘŀǎƴΩǘmovedas
far whilst the shutter was open therefore it
creates less movement and appears to be
sharp.



THE FOCAL LENGTH VS SHUTTER SPEED RULE
With longer lenses such as 100mm or
greater, the movement is exaggerated
greatly at the subject end. For example if
you hold a snookercueout horizontallyand
look at the end, it will be moving around
much more than at your hand end and this
same thing happensat the point of focus
with the light to yourcamera.

In the daysof film photographythere wasa
general rule that in order to get sharp
imagesfrom a hand-heldcamerathe shutter
speed needed to be at least one second
dividedby the focallengthof the lens.

Sothe ƭŀȅƳŀƴΩǎmethod of usingthis would
be if you were shootingwith a 100mm lens
then the shutter speed needed to be at
least 1/100sec. Of course we ŘƻƴΩǘhave
1/100th second shutter speed on the
majority of camerasso we would selectthe
next fasterspeedof 1/125th second.

Thisrule is generallystill true today but of
coursein film daysall 35mm camerashad a
film sizeof 35mm. Todaywe have cropped
sensors and anti-shake systems such as
ImageStabilisation(IS)in Canonor Vibration
Reduction(VR) in our Nikon camerasand
lenses. Thesehavean effect on this general
rule which we need to be awareof so that
we can work out the shutter speed
correctly.



FULL AND CROPPED SENSORS
For full frame camerabodiessuchasthe Canon5D seriesor the
Nikon D800 series etc. the previous rule applies correctly
becausetheir sensoris comparablein sizeto the 35mm film in
older cameras. However, with advent of cropped sensorsthe
above speed calculation varies depending on the camera
becausethe focal length changesdependingon the amount of
crop. What the termΨ/ǊƻǇǇŜŘ{ŜƴǎƻǊΩrefersto is a sensorthat is
smaller than the standard35mm film or full frame sensorand
just to make it more difficult, different camera types and
different manufacturers make a variation of different sized
sensors. Theamount that the sensoris reducedfrom the 35mm
sizeiscalledtheΨŎǊƻǇfactorΩ.

For example,if we usea 100mm lens as an easyreferenceand
mount this lens on a croppedsensorcamerasuchas the Nikon
APS-C format SLR,D5200, we need to know the crop factor to
work out the focal length and ultimately the shutter speed
required to capture a sharp imagewhen we shoot handheld. I
happento know that this camerahasa crop factor of 1.5 andfor
the techsamongstyou, it meansthat the sensoris ¾of the size
of the 35mm or full framesensor.

The effect that the crop creates is that it multiplies the focal
length of the lens. So,we multiply the actual focal length of the
lens (100mm) by the crop factor (1.5) which is 1.5 x 100mm =
150mm. Therefore,the 100mm focallengthof the lensfitted to a
camerawith a crop factor of 1.5 changesthe focal length to
150mm. This means that we now need a shutter speed of
1/150th secondandagainasmost camerasŘƻƴΩǘhavethis speed
we usethe next higherwhichis1/160th second.

With CanonAPS-C camerassuch as the EOS650D, they use a
sensor that has a 1.6 crop factor. If we then use the same
formula 100mm x 1.6 = 160mm, this means that the shutter
speedshouldbe at least1/160secfor handheldshots.



IMAGE STABILISATION
Now having worked all of that out, we can almost
disregard this information if we have Image
Stabilisationor Vibration Reductionin our lens or
camerabody. What these systemsdo is attempt to
counteractcamerashakeby movinga groupof lenses
using gyroscopicsensorsthat detect movement. In
earlier lensesCanonstate that you would be able to
shoot hand held 2 stops slower than normal. With
the later lensesthey claimthat youcanachieveup to
5 stopssloweralthoughit is likely that in reality it is3
or 4 stops.

What this meansis that you can achievehand held
shots at slower shutter speeds. For example,when
usinga 100mm lenswithout stabilisationon an APS-
Ccamera,we know that we needa shutter speedof
1/160th second. However,if that lenshasstabilisation
that can reduce the shake by 4 stops then
theoretically,we only needa shutter speedof 1/20th

second(roundedup to 1/30th sec).



CAMERA MOVEMENT, CAMERA SHAKE
Thisis a very similar problem to ǿƘŀǘΩǎdefined in the previous
sectionandit candefinitelybe causedby the slowshutter speed
mentionedabove. However,there are a numberof other things
that cancausemovementof the cameraat the decisivemoment
andLΩƭƭstart explainingthis with a story.

Onenight shoot in Melbourne,we wereat BirrarungMarr by the
Yarra River shooting night shots of The PrincesBridge. I was
helpingout with someof the lessexperiencedmemberswhen I
wasaskedby an establishedphotographerto givethem a hand.
He said to meάǘǊȅas I might I cannot get sharpshots,canyou
see what LΩƳdoing ǿǊƻƴƎΚέAfter checkingout the camera
settings and the mounts on the tripod for rigidity I askedthe
photographerto go through the actionsof takinga shot. It only
took oneshot to seethe problembut I askedhim to takeseveral
just to ensurethat this was the consistentproblem. What was
happeningwasassoonashe usedthe remote releaseand took
the shot,he grabbedto tripod leg to steadyhimselfandwait for
the exposureto end. He was not aware that he was doing this
andthis waswhat wascausingthe camerato shakeandgivehim
a blurred image.

Other issuescanbe the wind blowingthe cameraon a tripod or
the tripod stoodon unstablegroundsuchasa woodenwalkway,
soft vegetation or a floating jetty especiallywhen people are
movingabout.

Another commoncauseis usingthe shutter button insteadof a
remote releaseon a longer focal length lens. To seewhy this is
the case,mount your cameraonto a tripod with your longest
lens. Extendit to full zoom and then switch on live view. Now
zoomin the live view asfar aspossibleandthen whilst watching
the LCDscreentouch the cameraand this will show you how
muchmovementoccurs.



DEPTH OF FIELD TOO NARROW
Depth of Field(DoF)is the most technicalof
the focusingissueslisted here and it is the
amountof the photographfrom front to back
that has acceptable focus. This is a very
commonissueand it canbe due to a lackof
understanding regarding DoF and the
relationshipsbetweendistance,apertureand
focallength.

If you ŘƻƴΩǘhave enough DoF then your
subjectsmay not be in focusas in the image
to the right. The lady is in absolutely
acceptablefocusbut her partner isnot.

Obviouslywe would know what settingswe
hadusedhad this beentakenby ushowever,
we are not sure in this case becausethe
imagecamefrom the internet.

What do you think is the easieststep to take
to get the coupleboth into focus?

Answer:

Get them both onto the same focal plane



DEPTH OF FIELD TOO NARROW
Commonly, closeup or macrophotographycreatesthe situation
where the image has very little in focus. This is due to the
characteristicsof the lens,the aperture,the focal lengthandthe
distance to subject, all of these contribute to this problem.
Learningto managefocuspointsor manuallyfocusingisessential
to get what youwant in focusandthereforeanacceptableshot.

Thisis not really a tutorial to explainhow DoFworks however,
here is a descriptionandsomediagramsetc. At the endof it you
shouldhavea better understandingon how DoFworks.

These2 will decreasethe DoF(lessin focus)

ǐ Gettingcloserto the subject

ǐ Usinga wideaperture(smallnumber)

These2 will increaseDoF(morein focus)

ǐ Gettingfurther awayfrom the subject

ǐ Usinga narroweraperture(bignumber)

For example,a narrow aperture (f/16) and a large distanceto
subjectwill giveyouanenormousDoF.

In contrastto this, a wide apertureandshort distanceto subject
will giveyouanextremelynarrowDoF.



DEPTH OF FIELD TOO NARROW
Herearesomechartsthat attempt to show
the changesto the DoFwhen any of the
three variablesare changed. I haveuseda
5D with a full frame sensorto createthese
tables therefore, figures may vary
dependingon the cameraused as this is
only a guide to show how the changes
effect DoF.

Sowhydo thesechangesaffect the DoF?

Aperture Changes 

Focal Length  100mm 100mm 100mm 100mm 

Aperture  f/5.6 f/8 f/11 f/16 

Distance to Subject  10mtrs 10mtrs 10mtrs 10mtrs 

Depth of Field  3.46mtrs 5.04mtrs 7.58mtrs 12.3mtrs 

 

Focal Length ςDoes NOT changes the DoF
Please note that whilst you may have heard that focal length affects DoF it is a misconception. Focal length only changes 
the way we see the bokeh (blur) as opposed to changing the DoF. For e.g. if the DoF in our picture is quite shallow using 
a 70mm focal length and the background is blurred and we then switch the lens to a 200mm focal length the background 
in the next picture will be a lot more blurred. Over the years people assumed that the DoF was increasing because of the 
increased blur but in reality the DoF stays the same. What changes is the magnification, the 200mm magnifies the blur in 
the background and gives the impression that DoF is changing but it is in reality it remains exactly the same.



DEPTH OF FIELD TOO NARROW
I have some diagrams here courtesy of
Martin Bailey Photographywhich I think
explainthe theory of DoFwell and are the
bestLΩǾŜfound.

In this imagewe have a 50mm lens using
an aperture of f/ 2.8 with a distance to
subjectof 2 metres.

Youcanseeby the red text that the DoFis
27cmor 0.27mtr andthat the sharpareais
locatedwherethe bluelinesconverge.

In fact it is the convergenceof those blue
lines that dictate the DoFaswe will seein
the nextslide.



DEPTH OF FIELD TOO NARROW
In this imagewe againhave a 50mm lens
but this time the aperture is f/ 5.6 with a
distanceto subjectof 2 metres.

Youcan see by the red text that the DoF
hasincreasedto 54cm or 0.54mtr and that
the sharparea is againlocated where the
bluelinesconverge.

Notice how the blue lines are now closer
together when they leave the lens.
Becausethe blue lines have a reduced
anglethey come together earlier and stay
togetherlonger.

Onto the nextslide.



DEPTH OF FIELD TOO NARROW
In this imagewe againhave a 50mm lens
but now the aperture has been closed
down to f/11 with a distanceto subjectof
2 metres.

You can see by the red text that the DoF
has now increasedto 114cm or 1.14mtr
and that the sharp area is again located
wherethe blue linesconverge.

Notice how the blue lines are now even
closer together when they leave the lens.
Becausethe blue lines have a reduced
angleevenmore they now cometogether
muchearlierandstaytogethera lot longer.



DEPTH OF FIELD TOO NARROW
This time we still have a 50mm lens and
the aperture is back to f/ 5.6 but the
distanceto subjecthasbeenincreasedto 5
metres.

Now the red text tells us that the DoFis
now 379cm or 3.79mtr and that the sharp
area is still located where the blue lines
converge.

In the previous image where we used f/5.6 
ǘƘŜ ƭƛƴŜǎ ŘƛŘƴΩǘ ǎǘŀȅ ǘƻƎŜǘƘŜǊ ǾŜǊȅ ƭƻƴƎ 
because of the wider aperture. However, 
this time although the aperture is wide, 
the lines stay together even longer.

This is because the subject is further away 
and the lines have to travel further to the 
subject making the angle shallower so the 
lines get closer together as they stretch out 
to the subject.



DEPTH OF FIELD TOO NARROW
In an attempt to show how this theory
works, this time we still havea 50mm lens
and the apertureis still set to f/ 5.6 but the
distance to subject has been severely
decreasedto .5 metre.

Now the red text tells us that the DoFis
now 3cm or 0.03mtr and that the sharp
area is still located where the blue lines
converge.

This time the angle on the blue lines is very 
sharp so they only stay together briefly, 
3cm in fact.

Youcantest this with your own eyes. Hold
your finger out at arms length and slowly
bring back towards your face. As you get
closeryour eyeshaveto squint to be able
to keepthe finger in focus. Thisis the same
actionthat the blueline hasto follow.



DEPTH OF FIELD TOO NARROW
In the final diagram,we have the 50mm
lensandthe distanceto subjectof .5 metre
however, we have opened the aperture
right up to f/ 2.8.

The DoF is now 2cm or 0.02mtr but this
time the angle on the blue lines is
extremelysharpso they only staytogether
for 2cm.

Havingseenthese drawings,you can now
seewhat would happenhere if we were to
move the subject even closer. Now you
know the theory of why DoFis so hard at
suchclosedistances.

I actually emailed Martin Bailey many
yearsagofor permissionto usehis images,
his response was άȅŜǎand good luck
explainingƛǘΩ.



HIGH ISO AND CROPPING
Some of you may wonder why I have
included ISOand Croppinginto a sharpness
tutorial?

However, as any wildlife photographer will
testify, you often ŎŀƴΩǘget closeto a subject
and the light is low soa higherISOis needed
to get a sharpshot.

When your images are processedand you
end up havingto crop an imagesubstantially
to get a favourableresult, you magnify the
effects noisein the imageand in most cases
this effects sharpness. To this end I do not
shoot wildlife in anythingother than ISO100
and if I cannotusethis settingI will forgo the
shot rather than be disappointedlater.

Youcan see by the two imagesto the right
that high ISOon the left can severelyaffect
the sharpnessof an image especiallywhen
cropped into. This is a personalchoice and
entirely up to the photographerwhether to
use high ISOor not. In reality, it definitely
dependson the circumstancesof the shot.



MISSED FOCUS OR FOCUSING ON THE WRONG SUBJECT
Thisisa verycommonproblemandisundoubtedly
causedby a lackof understandingof the cameras
focusingsystems. Anyone who alwaysuses their
camera on multi point focusingmode will most
likelyhaveexperiencedthisproblem.

Sowhy is thisa problem?

The multi-point or all point focusing mode,
regardlessof how many focuspoints your camera
has,will alwaysfocus on the closestsubject that
fallsunderoneof the focusingpoints.

Provided that there is enough contrast for it to
work. The camera will not be able to focus on
subjectsthat haveno contrastsuchasa white wall
or other plainareas.

The problem with using this mode is that the
cameradoesnot know what you needto focuson
so therefore choosesthe closestand this may not
be what you want in focus. Obviously, this
becomeseven more of an issuewhen you have
onlya narrowDoFto work with.


