CAMERA BASICS

Introduction

Modern cameras are the result of literally decades of developmdititey have changext of all
recognition from the purely manual devices usad/ictorian timesy the founding fathers of
photography. Once where the photographer controlled everything to ensure a focussed and
correctly exposed image, the electronic marvels of today merely require the shutter to be pressed
and the camera does thest. Such is the refinement of these modern machines, the latest ones can
even detect faces and whether the person is smiling, and usually very good eysaiis

It is tempting to allow the camen® manageitself, freeing thephotographerto concentate on
composition. Indeed, the majority of pictures now taken usually involve some form of automation.
As an examplet is nocoincidence thathe quantity andquality of sports picturehaveimproved
dramaticallyover the years firstvith the introdudion of automatic exposureghenautomatic focus

and finally image stabilisation

Yet is anything lost by handing complete control to the camera? That most new cameras come with
scene modes suggedtsat the use of different settings can make a differendo get the most from
photography and move on from point and shoot record photogra@myunderstanding of how it

works is essential.

The principles of photography have not changed since the time when Fox Talbot and others were
conducting their experimets in the first half of the 18 century. Light enters through a lens and is
focussed on a light sensitive medium, which records the image. Be it film or digital sensor makes no
difference, although the two work in completely different wagsmake an inageof course To

ensure that sufficient lighfialls on the film or sensawhen making an exposuyréhere are three

separate controlg aperture, shutter and 1SO.

Photography has a number of terms that initially seem daunting, but are actually easy to
comprehend. Later in this article, there are explanations of haperture shutter speed and IS@an
affect an image An understanding of how these work will greatly assist in getting the best from
your equipment and achieving improved results.

Camera Types

Before considering the various camera controls, an important consideration for millrhe the
type of camera to use. Up to the first few yeargho$ century, cameras mainly used fil@lthough
towards the end of the 2Dcentury, digital cameras sted to become available. As with all new
technologies, early examples were expensive indremained the best choiclr those seeking
optimum imagequality.

Today, he majority of cameras sold have digital sensors and record images to a memory chir hel
the camera. At the time of writinghe most common brands of film remain readily available for
purchase and there are many people who continue to use it. By conastfew film cameras are
available new and the most common soufesupplyis on the secondhand marketThe principles

Copyright Mike Farley LRPS 2009



of photography remain the same whatever the type of camera in use, @thehe remainder of this
section mainly applies to digital cameras.
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are largely automated and offer few controls to the user. More expensive ones retain the

automation, but have more options. Used within their limitations, the image quality is often very

goodand many enthusiasts have one for whémey do not want to or cannot carry a lot of camera

gear.

The digital single lens reflex, or DSLR, is the most common type of camera used by those who want
to take their photography beyond the taking of snapshots. The name comes from the mirror that
sits n front of the film or sensor andllows the user to view the scene through the lens mounted on
the camera. This is a significant advantage as it allows the use of a wide variety of lenses, which
considerablyenhances the versatility of this type of caraeefore the advent of digital cameras,

where it is usual to compose using the LCD at the rear, this was the only way to view axsaethe

as it would be recorded.

Unlike a digital compact, DSLRs hiterchangeable lenses which allow themite adaped for the
widest range of photographic usekenses are attached with a bayonet mount, whicheserally
unique to each manufacturerThe lack of a facility to use components from diffenerakesmeans
careful consideration of an initial purchgssachadditional item of equipment bought will increase
the lock in tothat particularsystem.

There is a new type of camera that is a hybrid between a digital compact and a DSLR, which replaces
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whilst retainingthe flexibility of changing lenses aritlis entirely possible that thidesignwill

eventuallysupersede traditional DSLRs.

Lastly, there are medium format cameras. These are intended for professemalhere image

quality is paramount and are priced accordingly. Suffice to say, the price will deter all but the
wealthiest amateur. Anyone using such a camera will already have more knowledge than is included
in this article.

Sensor Sizes

When considerig sensor size of digital cameras, the headline figure is the number of megapixels
that it can record. There is an implicit assumption that the higher the number of megapixels, the
better the end result will be as definition will be greater. In fact, ofacturers have literally made
an industry of producing cameras with ever increasing megapixel counts to tempt consumers to
upgrade to the next model. Is it really as straightforward as that?

The sensor is the most expenst@mponentto manufacturefor a camera.The manufacturing

process is not perfect and if all the pixels on the sensor do not function correctly, it cannot be used.
Thegreater the physical size tife sensor, theéncreasedikelihood of dead pixels means that
productionyields reluce correspondingly, increasing costs.

Sensor size is important as there is a relationship between size and image gD&litiR sensors are
bigger than those in digital compacts, which atseans that there is a corresponding difference
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between thephysical sizes of the cameras. The smaller the sensor, the smaller the rest of the
camera can be and vice versa.

Consider two sensors, one in a digital compact and the other in a DSLR with both capable of
recording 10 megapixels. The greater surface afgdhe DSLR sensor will mean that it can capture
more light, which means that the electronic signal it records has to be boosted less. Since boosting a
signal also amplifies any imperfections, the larger semslbbe capable of producing a better

quality image.

There is further consideration of this topic in the section on 1SO.

Crop Sensors
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they are based that use 35 mm film. Most DSLRs have sensoesdignaller than a 35 mm frame,

partly for cost reasons and partly to reduce the siz¢he camera. With a lens designed for use on a
35 mmfilm camerathe sensor capturesnly the central part of the image.

Image Circle

Full Frame Sensor

S,

Crop Sensor

The diagram above shows the circular imatt a lens creates. The larger rectangle represents a
full size sensor that is the same size as 35 mm film and which is just covered by the image circle.
The smaller rectangle is a crop sensor and fits well within the image circle.

Shooting ascene wih alens firstmountedon a 35 mm SLR and then on a D@IitRRa crop sensqr

the film camera will record more of the scene. Cropping the full size image yields the same result as
the DSLR, hence the term crop sensor. It will also be seen that a cray kassa magnifying effect

by reducing the effective angle of viewdamaking objects appear closer.
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The areainside the red rectangleshowsthe view that would be capturedf a lens of the same
focal lengthwere mounted on a camera with a crop sensowvhereonly the central part ofthe
image would register.

Since many people are familiar with how lenses function on 35 mm cameras, crop sensors are given
a crop factor, which is typically around 1.5his sizés also referred to as ARS a reference to a film
format smaller than 35 mm that a consortium of manufacturers introduced in 199&. crop factor

is a multiplier that enables users to gauge how a lens will behave on a crop sensor camera. Hence a
50 mmlens on a SLR will be equivalent to 75 mm on a DSLR with a 1.5 crop sensor.

The higherthe crop factor, the smaller the sensor will.b&.5 or 1.6 are the most common, although
there are a very few cameras that have 1.3 crops sensors. The Four Thtess bgis a crop factor

of 2 and is unique in that it was designed from the outset for digital cameras &olyr Thirds film
cameras simply do not exist. A digital only format has certain advansages the camera and lens
design does not have to takeecount of a 35 mm legacy, but the smaller sensor does require some
compromises. The section on ISO has more about this.

A number of manufacturers include in their ranges at least model which has a full frame sensor that

is the same size as 35 mm filnon& modern lenses are designed specifically for crop sensors,

which precludes use on a film SLR or full frame DSLR. In the future, as digital technology develops, it
is likely that this anomaly will disappeaver timewith the introduction of new cameraystems that

are not based othose designed for film.

The next sectiomn Aperture and Lenses alkmks at the effect of crop sensors on lenses.
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Aperture and Lenses

A lens is essentially a tube with optical elements inside through which light fisraree is focused

onto the recording medium. The maximum amount of light that can pass through a lens is denoted
by its aperture or f number. Whilst the maximum aperture of a given lensatancrease, it can be
reduced by a diaphragm that makes the apee smaller. A lens with a low number is described as

a fast lens, whilst higher numbers denote a slower one.

The f number sequenceis 1, 1.4, 2, 2.8, 4, 5.6, 8, 11, 16, 22, 32, 64, with each increase or decrease in
f number denoting a halving or doubg in the amount of light transmitted through the lens. Itis

also possible to have intermediate apertures, &% is midway betweefl 2.8 andf/ 4 for example

This might seem confusing, but in reality it does not matter. Our eyes adjust autonyatticall

prevailing light levels and do not perceive differences in the same way swagthdength or volume

of a liquid for example The camera controls or the aperture ring on a lens set the apertur¢hend
photographer need onlpe aware of whether a ide or small aperture is in useemembering the

lower the f number, the wider the aperture

Lenses are also described by their focal lengths, which are expressed in millimetres. A low number
such as 20 indicates that a lens has a wide angle of viewe higiher numbers such as 200 show

that the lens has a narrower angle of view and magnifies objects by making them appear closer.
These are oftemeferred to agelephoto or long lenses.

In order to create image magnification, the optical elements insitidegphoto lens are placed
further apart than for a wideangle one. Since this lengthens the path through which the light
travels, telephoto lenses tend to have smaller maximum apertaresare physically longer
compared to shorter focal lengths.

There ae fast telephoto lenseavailable which are made possible by increasing the diameter of the
elements, but this has a detrimental effect on both weight and cost. The larger an element, the
more difficult it is to eliminate defects in the manufacturingppessand being made of glasthe

lenses are heavier. Increasing the maximum aperture of a telephoto lens can easily treble the cost,
typicallybecomingspecialist equipment mainly used by professionals.

The introduction of crop sensor DSLRs haamhéhat for any given focal length, there will be a
telephoto effect compared to conventional 35 mm equivalents. This has been a boon for those who
shoot subjects such as nature or sport, but the downside is‘aitge lenses have become more
moderate. Manufacturers have addressed this by introducing lenses with short focal lengths
specifically designed for crop sensors. By their very nathey, are incompatible with film cameras

or full frame DSLR=s the image created by the lens will not fill thetiee frame
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are zooms that have variable focal lengtt&nce a fast lens requires a wider tube and hence larger
internal elements, they are very expewsito produce and weight increases dramatically. Primes

have a simpler optical structure and at the shorter focal lengths especially can be very fast. Zooms
are more complex and typically have smaller maximum apertures. Depending on the design, the
maximum aperture can vary across the zoom range, with aperture reducing at the longer end.
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Shutter

The shutter determines the duration for which the film or sensor is exposed to light. Typically, this
will be measured in fractions of a second, although wihgint levels are lowhis can extend to
seconds, minutes or even hours. Whilst the shutter is open, any movement by the subject will be
recorded as a blur. This might be the desired result, but it is more ushave the main subject
sharp.

Neither isi the subject that can move, but the camera itsslSusceptible to small movements

when it is handheldlt is more usual for exposures to be made at 1/125 or highevoid the risk of
camera shake The generalrule used to be that the shutter speeti@uld be at least as high as the

focal length in usgas any movement induced by the user will be magnified by a long 188 of a
second might seem like a very short period, but it is surprising how much movement can occur with
either the subject ortie camera in such a brief moment.

Recent developments ilmage stabilisation have altered this an extent Small gyroscopes
mounted either in the lens or the camera detesthallalterations in the attitude of the camerand
move a special element in the lens or the senms®pectivelyto compensate. All clever stuff that
allows slower shutter speeds to be used, althotigils remainslimited to fractions of a second and
anything longer requires the camera to be supportkaing an exposure.

The more traditional way to prevent camera shake is through the use of a monopod or tripod. Since
a monopod is inherently unstable, unlike its tripod counterpart, it is only suitable for the same
exposure durationss image stabilisain. For long exposures, a tripod remains the only option

unless an alternative convenient resting place such as a wall can be found.

When usingatripod, a method of actuating the shutter remotely is desirable. Even with a camera
firmly mounted on a typod, it is still possible to move the camera by pressing the shutter release and
getanimage burred by camera shake. Traditionally, this was achieved with a wired cable release for
older film cameras, but with the introduction of electronics, remote eatsleases have become the
norm. Wireless releases are also available, but a wired one is preferable.

The longest shutter speed for most cameras is 30 seconds, but when light levels are very low this is
not always sufficient. A wired release allows wisdtnownl & 0setfing Wwhere the first press

opens the shutter and a second closes it. When there is not much available light to make an
exposure, accurate timing of the period when the shutter is open becomes less critical.

ISO

Somewhat strangely, 1S®the acronym for International Organisation for Standardization. thit

it is necessary to know this, but it miglst come inuseful on a quiz nightCamera film is e of

the standardgegulated byilSO andt specifies thespeed at whichilm reacts to light. Without this
information, it would be impossible to calculate therrectaperture and shutter speed values for an
exposure.

Unlike f numbers, the ISO scale has a more logical progression. Low numbers such as ISO 100
denote a slow film antigher numbers such as 1600 faster ones. In common with f numbers,
doubling or halving the number signifies that the film is twice or half as responsive respectively.
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Thus ISO 200 is twice as fast as ISO 100, while ISO 400 is twice as fast as |S@@00naes as
fast ISO 100.

When digital cameras were introduced, it made settsextend thelSOstandard to sensorslt was
understood and ensured consistency and continuity for those making the transition from film.
Digital users benefit enormouslyoin the facility to change instantly the ISO speeds of their cameras
when faced withfluctuatinglight conditions. The film worker has to hold a range of stock for any
situation they are likely to encounter and is faced with wasting film if circumstaareesot

appropriate for what is loaded in the cameaithe time

Whilst changing the ISO on a digital camera is convenient, it is normally best to leave it on one of the
lower settings. Increasing the ISO value reduces the amount of light requiredotal r@e image,
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imperfections in the signal amagnifiedand manifest themselves as noise, which are random

specks and colours that do not belong with the imageere are numerous applications that can

remove noise, although this is always at the expense of losing some of the detail.

Digital SLRs usually perform well up to ISO 400 and the latest cameras beyonthihatchnology
is still developing and manufagtkers are constantly introducing improvementshere are numerous
camera review sites on the web and examination of these will indicate how your camera will
perform at higher ISODigital compacts fare less well due to their smaller sensors. Thaifstiel,
difference between getting an image or not at all, the higher ISOs are useful in an emergency.

Stops

Each step in the adjustment of speddsdouble or halve an exposure valigeoften referred to as a
stop, the term being a relic of the Victoriana at the dawn of photography. Originallyhen

cameras were much simpler, rigferredjustto lenses and altering the aperture was the only control
the photographer had. These days, it is also ugkdn referring toadjustmentsfor shutter speed
and 19.

Using Shutter Speeds Creatively

There are many reasons to alter shutter speeds. A fast moving object could become blurred at lower
speeds and slow speeds are frequently used to give running water a soft cotton wool lik@effdce S
example Movement Hur is not always a bad thing and when a moving subject such as a runner or
car is totally frozen by a high shutter speed, the results can look very static. A sense of movement
will be conveyed if there is some blurring in thel K f IBnbsSExtEevehid Swibdels.

There is another technique called panning, where a shutter speed as low as 1/30 or 1/15 is set.
When the shutter is pressed, move the camerghim same direction as the subject so that it stays in
the same place in the frame. It takes piiaetto perfect, especially with a DSLR where the mirror
blanks out the viewfinder during an exposure. When it works, the subject will be sharp with the
blurred background implying movement. If usetensor camerawith image stabilisation, set it to
detect camera movement in the vertical plane only, otherwise the system will attempt to make
unwanted corrections as the camera pans horizontally.
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Thisimage was taken with a shutter speed of 1/%econd, which has caused blurring to the
figures on the éft and given them a sense of movement. That the rest of image is sharp in this
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Using Aperture Creatively

All lenses have a characteristic known as depth of field, in which objects irofrantd behind the

point of focus appear acceptably sharp. The exact amount depends on a combination of the
distance of the focus point from the lens, the focal length of the lens and the aperture set. Depth of
field increases with short focal lengthsnall apertures andlistance It decreases with long focal
lengths, wide apertures and short focussing distantlus a wideangle lens will exhibit good depth

of field even at wide apertures, whereas a telephoto will have a shallower one despite simajla
aperture.

A landscape photographer will normally want to get everything in the picture sharp, so will set a
small aperture. A wide aperture, particularly on a long lens, is useful for rendering an unwanted
background out of focus so that it does rastract from the subject. Another use is differential
focussingvhere part of the image is rendered sharp and is contrasted by another part of the scene
at a different distance, usually in the background, which is out of focus but still recognisable.

Onearea where problems can occur is in macro work, where even at small apertures depth of field

canoften be measured in millimetres. Unless the subject itself has a narrow plane, some areas will
inevitably be out of focus and some care is necessary thadibes not occur in a way that will

distract from the final imageWhen it comes to composition, there are no hard or fast rules a wide
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photographer inteds.
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Extensive dpth of field works best witldigital compactas the sensors ithese cameraare so

small that they have lenses with short focal lengths. This results in a large depth of field at all
apertures and focal lengthdDSLRs often have depififield preview facility, which is achieved by
stopping down the lens to the chosen apertuoeallow the user to gauge the depth of field effect

The benefit is somewhat abated as the viewfinder goes very dark making it difficult to gauge the
effect. This does not happen with the newer hybrid type since the signal to the electronic viewfinder
is boosted to compensate.

One further reason for varying the aperture is that very few lenses perform at their best when wide
open. lItis normally best closkéd aperture by a couple of stops itmproveimage quality, which
means that many zoom lenses perform best between f8 and f11.

Finally, it should also be remembered that there direct correlationbetween aperture and shutter
speed. If a small apertuis set, the shutter speed whiave tobe slower whereas a wide aperture
means that shutter speed can decreaskhis ensures that amount of light entering the lens to make
a correct exposure remains the same.

The use of a long telephoto lens shot i#$ maximum aperture of f/4 has rendered the distracting
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A wide-angle lens and small apertur@/10) has ensured a wide depth of field, gbat the image is
sharp from back tdront.

Hyperfocal Distance

A consequence of the depth of field phenomenon is that when an image requires objects both near
and far to be sharp, it is possible to set the point of focus midwiys is a technique often
employed when shooting landscapas,oneexample.
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