MONDAY NIGHT TUTORIALS

WELCOME TO WEEK 5




SHARPNESS TUTORIAL
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WHY WE WILL COVER SHARPNESS TONIGHT

After comments by alub judgeat a competition night last yeand looking at some
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bad, this can also be an artisthoice by thgphotographer.
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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.
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usually because of a technical problem or an equipment shoitfalle are some
examples of this but, this is not a exhaustive list.

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

Certain zoom lenses caerform poorly at theiextremes especially when they try to
cover too much range from wide to narrow for e.g.cl800mm.

There is also broken or malfunctioning equipment.

Theseassues can only normally be overcomerépglacing, upgrading aepairing the
broken device.

There is alsanother issue where a lens can back or front focus but that is a very ,
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NOW¢ WHAT WE CAN CONTROL

There are several reasons for blurred shots and they will be lstémlv. These problems are usually caused by a lack of knowledge,

exgerlence or an outside influence but they can be overcome aigdified. However, _L_dentl%g the problem’is ugsually where R
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images are:

I Shutter Speed Too Slow

I Camera Movement/Camera Shake

I Depth of Field Too Narrow

1 High ISO & Cropping

I Focusingn the Wrong Subject

I FocusindSystem Set on an Incorrect Mode

I Subject moved after focus was achieved

I Focusinghanged when recomposing the shot
I Camera too close tS8ubject

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



SHUTTER SPEED TOO SLOW

Just a Quick Point About Camera Shake vs
Motion Blur

Camerashake is where the camera moves,
motiQn_blur is were the subject moves and
u K S éwa Mdsy different things In this article
L Qfgcusing just on camerashake,in other
words where’you photograph a static subject
such as a landscapeor seated portrait with a
handheld camera Getting sharp shots of
speedingcarsis anotherskillall together

Blurred imagesdue to a slow shutter speed
normally occur when_hand holding cameras
and the light is low. Thisis likely the biggest
causeof blurred shotsfor most photographers

especiallybeginners For e.%. using a 400mm
e

lens at 1/30" secondwill likely causeblurred
shots This is becausewe cannot hold the
camera steady enough for 1/30" second
duration and therefore this movementor shake
manifests itself as a blurred image These
imagesare normallycompletelyblurred all over
with nothing sharpat all. Thisis shownfurther
in the two imagesto the right, in the left hand
imagethe camerahasmovedsufficientlyin the
1/80" secondto causethe image to be soft
(blurred). In the right image,the 17200" second
Is sufficientto capture a much sharpenmaﬂe
Eventhough the cameramay have moved the
same as in the left image, the faster shytter
speedmeansthat the cameraK | a iyiadRad as
far whilst the shutter was open therefore it
cLeates 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 subjectend. For exampleif

?lou hold a snookercue out horizontallyand

ook 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 your camera

In the daysof film photographythere wasa
general rule that in order t0 get sharp
Imagesfrom a hand-held camerathe shutter
speed needed to be at least one second
dividedby the focallengthof the lens

Sothe f | € Y gth@dof usingthis would
be if you were shootingwith a 100mm lens
then the shutter speed needed to be at
least 1/100sec Of course we R 2 yHaue
1/100" second shutter speed on the
majority of camerasso we would selectthe
next fasterspeedof 1/125" 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(1S)in Canonor Vibration
Reduction(VR)in our Nikon camerasand
lenses Thesehave an effect on this general
rule which we needto be aware of so that
we can work out the shutter speed
correctly




FULL AND CROPPED SENSORS

Forfull 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 Ierclgyth changasdependmgo_n the amount of
crop. Whattheterm W/ NZ {J &eke iIsasensorthat is
smallerthan 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 Full Frame 35mm
sensors Theamouptthat the sensoris reducedfrom the 35mm
sizeis calledthe W O NetedD

For example,if we usea 100mm lens as an easyreferenceand -
mount this lens on a croppedsensorcamerasuchasthe Nikon
APSC format SLRDSZO& we need to know the crop factor to
work out the focal length and ultimately the shutter speed
required to capture a sharpimage when we shoot handheld | APS-C (non-Canon) APS-C Canon Four Thirds 1 inch

happento know that this camerahasa crop factor of 1.5 andfor
the techsamongstyou, it meansthat the sensoris % 0f the size
of the 35mm or full frame sensor

The effect that the crop createsis that it multiplies the focal - i L L
length of the lens So,we multiply the actualfocal length of the
lens (100mm) by the crop factor (1.5) whichis 1.5 x 100mm =
150mm. Therefore the 100mm focallengthof the lensfitted to a 2/3 inch 1/1.7 inch 1/2.5 inch 1/3 inch
camerawith a crop factor of 1.5 changesthe focal length to

150mm. This means that we now need_a shuttey speed of

1/150" secondand againasmostcamerask 2 yh&véthis speed

we usethe next higherwhichis /160" second

With CanonAPSC camerassuch as the EOS650D, they use a
sensorthat has a 1.6 crop factor. If we then use thé same
formula 100mm x 1.6 = 160mm, this meansthat the shutter
speedshouldbe at least1/ 160secfor handheld shots




IMAGE STABILISATION

Now havingworked 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 you canachieveup to
5 stopssloweralthoughit islikelythat in reality it is 3
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
C camera,we know that we need a shutter speedof

1/160" second However,if that lenshasstabilisation
that can reduce the shake by 4 stops then

theoretically,we only need a shutter speedof 1/20"

second(roundedup to 1/30" sec)




CAMERA MOVEMENT, CAMERA SHAKE

Thisis aver_¥ similar problemto ¢ K | defd@din the previous
sectionandit candefinitely be causedby the slow shutter speed
mentioned above However,there are a number of other things
that cancausemovementof the cameraat the decisivemoment
andL Qtértexplainingthis with a story.

Onenllg_htshootln_Melbourne,we were at BirrarungMarr by the
Yarra River shooting night shots of The PrincesBridge | was
helpingout with someof the lessexperiencedmemberswhen |
was askedby an establishedphotographerto givethem a hand
He saidto me a U & might | cannotget sharpshots, canyou
see what L Qdbing g N2 Yy Aftere checkingout the camera
settings and the mounts on the tripod for rigidity | askedthe
hotographerto go through the actionsof taking a shot It only
took one shotto seethe problembut | askedhimto take several
wst to ensurethat this was the consistentproblem What was
appeningwasas soonas he usedthe remote releaseand took
the shot, he grabbedto tripod legto steadyhimselfand wait for
the exposureto end. He was not aware that he was doing this
andthis waswhat wascausingthe camerato shakeand givehim
ablurredimage '

Otherissuescanbe the wind blowingthe cameraon a tripod or
the tripod stood on unstablegroundsuchasa woodenwalkway,
soft vegetation or a floating jetty especiallywhen people are
movingabout

Another common causeis usingthe shutter button insteadof a LOCK®
remote releaseon a longerfocal length lens To seewhy this is ‘
the case,mount your cameraonto a tripod with yourlongest
lens Extendit to full zoom and then switch on live view. Now
zoomin the live view asfar aspossibleand then 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 R 2 yHaie enough DoF then your
subjectsmay not be in focusasin the image
to the right. The lady is in absolutely
acceptabldocusbut her partneris not.

Obviouslywe would know what settingswe
had usedhad this beentaken by us however,
we are not sure in this case becausethe
Imagecamefrom the internet.

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

Answer:

Get them both onto the same focal plane




DEPTH OF FIELD TOO NARROW

Commonlycloseup or macrophotographycreatesthe situation
where the image has very little in focus Thisis due to the
characteristicof the lens,the aperture,the focallengthandthe
distance to subject, all of these contribute to this problem
Learningo managefocuspoints or manuallyfocusingis essential
to getwhat youwantin focusandtherefore an acceptableshot

Thisis not really a tutorial to explainhow DoFworks however,
hereis a descriptionand somediagramsetc. At the end of it you
shouldhavea better understandingon how DoFworks.

These2 will decreasehe DoF(lessin focus)
I Gettingcloserto the subject

1 Usingawide aperture (smallnumber)
These2 will increaseDoF(morein focus)

1 Gettingfurther awayfrom the subject

I Usinganarroweraperture (bignumber)

For_exam_lole_,a narrow aperture (f/16) and a large distanceto
subjectwill giveyouanenormousDoF

In contrastto this, a wide aperture and short distanceto subject
will giveyou anextremelynarrow Dok



DEPTH OF FIELD TOO NARROW

Hereare somechartsthat attempt to show
the changesto the DoFwhen any of the
three variablesare changed | 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 Dok

Sowhy do thesechangesaffectthe DoF?

Focal Lengtlt Does NOT changes the DoF

Distance to Subject Changes

Focal Length

Aperture

Distance to Subject

Depth of Field

1

Aperture Changes

Focal Length

Aperture

Distance to Subject

Depth of Field

100mm 100mm 100mm
f/5.6 f/5.6 f/5.6
.Smtr Imtrs 10mtrs
6.8mm 2cm 3.46mtrs
Depth of Field extends 62.9 metres in front of the subject and to infinity beyond the subject.
100mm 100mm 100mm
/5.6 f/8 f/11
10mtrs 10mtrs 10mtrs
3.46mtrs 5.04mtrs 7.58mtrs

/16

Please note that whilst you may have heard that focal length affects DoF it is a misconception. Focal length only chze
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 |
a 70mm focal length and the background is blurred and we then switch the lens to a 200mm focal length the backgr
in the next picture will be a lot more blurre@verthe years people assumed that the DoF was increasing because of tl
increased blur but in reality the DoF stays the same. What changes is the magnification, the 200mm magnifies the
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

| have some diagrams here courtesy of
Martin Bailey Photographywhich | think
explainthe theory of DoFwell and are the
bestL QfelSd.

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
linesthat dictate the DoFaswe will seein
the nextslide

Cepth of Field (0.27m / 0.87ft)
;

Diagram #1
S50mm Lens

Light Is focused on the film or sensor

Far Limit of

Acceptable Sharpness \" T .
(2.1m J 7ft) \\ “"‘-a —
Near Limit of \ '
Acceptable Sharpness
(1.9m [ 6.2ft)
Distance Focused At
(2m or 6.6) Lens Axis

Focal Point




DEPTH OF FIELD TOO NARROW

In this imagewe againhave a 50mm lens
but this time the aperture is /5.6 with a
distanceto subjectof 2 metres

Depth of Field (0.54m / 1.77t)
~. ) Diagram #2
S0mm Lens
Smaller aperture makes Depth-of-Field deeper

You can see by the red text that the DoF
hasincreasedo 54cm or 0.54mtr and that
the sharpareais againlocated where the frumeo

#Acceptable Sharpness

bluelinesconverge @2.3m [ 760)

Aperture = F5.6

Mear Limit of

Acceptable Sharpness
(1.8m / 5.B8ft)

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

Film or Sensor

Onto the nextslide

Lens Elements

Focal Poink




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 bluelinesconverge

Notice how the blue lines are now even
closertogether when they leave the lens
Becausethe blue lines have a reduced
angleeven more they now cometogether
muchearlierandstaytogetheralot longer

S Diagram #3
S S0mm Lens
Even smaller aperture makes Depth-of-Fleld very deep

Far Limit of
Acceptable Sharpness
{2.72m | 5.20t)

{1.6m / 8.91t)

Distance Focused At

(2m or 6.6ft) Lens Axis Film or Sensor

Focal Point




DEPTH OF FIELD TOO NARROW

Thistime we still have a 50mm lens and
the aperture is back to /5.6 but the
distanceto subjecthasbeenincreasedo 5
metres

s .y Diagram #4
g S0mm Lens (approximately 1/2 scale of above diagrams)
\):.H'“‘m The same aperture focused further away also makes the
ey Depth-of-Field deeper
& o,

Distance Focused At
(5m [ 16.4ft)

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

Far Limit of

In the previous image where we used /5.6 s s |
0KS tAYySa RARYyQG adal et hwprs
because of the wider aperture. However, @ 238)
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
andthe apertureis still setto /5.6 but the

distance to subject has been severely
decreasedo .5 metre.

Now the red text tells us that the DoFis
now 3cm or 0.03mtr and that the sharp
area iIs 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 Asyou get
closeryour eyeshaveto squintto be able
to keepthe fingerin focus Thisisthe same
actionthat the blueline hasto follow.

Diagram #5
50mm Lens
Even with an aperture of F5.6, when focused very

Depth of Figld (0.03m / 0.10ft) close the Depth-of-Field becomes very shallow

e
"
S,
S
hEY
\
-
by
b
-

Aperture = F5.6

/

Lens Axis

Far Limit of

Acceptable Sharpness
(0.51m / 1.7ft)

Mear Limit of
Acceptable Sharpness
(0.49m / 1.6ft)

Distance Focused At
(0.5m or 1.65ft)

Lens Elements
Focal Point




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 DoFis now 2cm or 0.02mtr but this
time the angle on the blue lines is
extremelysharpsothey 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

| actually emailed Martin Bailey many
yearsagofor permissiontg usehisimages,
his response was a & Saad good luck
explainingh .u Q

Diagram #6

S50mm Lens

Aperture of F2.8 focused very dose makes
the Depth-of-Field incredibly shallow

‘_““ !
. \
1"".‘L \'\. Depth of Field (0.02m [ 0.04ft)
- - ._\.- r..-"
--"\ . -!l.l_ \._" f-'l
. 1_".
. Tl "\1 B
e T e
- b u
\\. T
‘l\
A

Mear Limit of
Acceptable Sharpness
(0.49m / 1.58ft)

Far Limit of
Acceptable Sharpness
(0.51m f 1.62ft)

Distance Fooused At Lens Elaments
{0.5m or 1.66t) Focal Point




HIGH ISO AND CROPPING

Some of Syou may wonder why | have
|tng[:lu_d?’§ll Oand Croppinginto a sharpness
utorial”

However as any wildlife photographer will
testify, you often O I y§&2 dloseto a subject
andthe light is low soa higherISQOis needed
to getasharpshot.

When your imagesare 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 | do not
shoot wildlife in anythingother than 1ISO100
andif | cannotusethis setting | will forgo the
shotratherthan be disappointedater.

You can see by the two imagesto the right
that high ISOon the left can severelyaffect
the sharpnessof an image especiallywhen
cropped into. Thisis a personalchoice and
entirely up to the photographerwhether to
use high 1ISOor not. In reality, it definitely
dependson the circumstance®f the shot



MISSED FOCUS OR FOCUSING ON THE WRONG SUBJECT

Thisis avery commonproblemandis undoubtedly
causedby a lack of understandingof the cameras
focusingsystems Anyone who alwaysusestheir

cameraon multi point focusing mode will most

likely haveexperiencedhis problem

Sowhyisthis aproblem?

The multi-point or all point focusing mode,
regardlessof how manyfocus points your camera
has, will alwaysfocus on the closestsubjectthat
fallsunderoneé of the focusingpoints.

Providedthat there is enough contrast for it to
work. The camerawill 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
only a narrow DoFto work with.




