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How to Use This Ebook


Select one of the chapters from the main contents list and you will be taken straight to that chapter.


Look out for linked text (which is blue) throughout the ebook that you can select to help you navigate between related sections.


You can double tap images to increase their size. To return to the original view, just tap the cross in the top left-hand corner of the screen.




Introduction


I don’t know how many times I’ve read it or said it, but as clichéd as it might sound, there really has been no better time to be a photographer. Today’s digital cameras are capable of producing truly amazing photographs that just 10 years ago would have been the preserve of professional snappers with bulging bags of high-end kit. Now, the most modest mirrorless or DSLR camera has the ability to reproduce color and detail that not only matches, but often surpasses the capabilities of our own eyes, while the once-maligned smartphone can now deliver larger-than-life photographs of anything from a world-changing event to a selfie destined for social media. It is not just the world of digital photography that has developed to the point of near-perfection, though. Traditional film photography has also enjoyed something of a renaissance in recent years, following decades in decline. As an increasing number of people are discovering photography with a digital camera, many others are starting to explore film photography as an extension of their digital adventure, while others have reacted to the pixel-perfect world of digital capture to enjoy a slightly less binary experience where happy accidents can—and will—occur. This has seen a burgeoning number of small, bespoke film manufacturers and labs opening their doors, creating something of a cottage industry in a landscape once dominated by Kodak and Fuji.


As an extension of this, chemical processes that were seemingly destined for the footnotes of photographic history have been reborn, with off-the-shelf kits available to help you recreate a plethora of ‘archaic’ techniques, whether you want to shoot wet plates in a vintage camera or make cyanotype prints on handmade papers, like one of the earliest photographic pioneers. It is hardly surprising that with such newfound and widespread availability it feels like more people are now working in traditional ways than were pursuing them in their heyday, but that’s definitely no bad thing!


Of course, with one technology relying on chemistry to reveal a latent image, and the other utilizing sophisticated electronics and powerful digital processors to pull a photograph into being, there are plenty of instances where the two technologies diverge. Perhaps surprisingly, though, there are many more situations where the fundamental processes overlap. From the mechanics of controlling an exposure through aperture, shutter speed, and film or sensor sensitivity; focusing the image; and employing myriad compositional tricks and techniques that determine what appears in the frame and where (bringing art into what might otherwise be a lesson in physics and possibly chemistry), many of the core skills at the heart of photography are not that dissimilar to those employed more than 150 years ago.


Indeed, when all is said and done, you could argue that taking a photograph has always come down to just one thing: exposing a light-sensitive medium to light. Put like that, photography sounds incredibly simple, and in some ways it can be. If you set your camera to automatic, there’s every likelihood that it will give you a well-exposed photograph that involves nothing more from you than a push of the shutter button. The journey to getting light to your sensor or film can—and should—be more than that, though. There are countless decisions to make, each of which can impact the image you create, and it should be you who is making these key choices, not your “smart” camera. It should be you who controls the exposure and color in your shot, whether you are looking for technical “perfection” or want to switch things up for creative effect, and it should be you who is in charge of all the other decisions that need to be made along the way.


I’m not going to claim it will necessarily be an easy journey—if you want to wrestle control from your camera there are countless alien concepts to wrap your head around, a whole new language to learn, and plenty of mistakes to be made along the way. But with this book at your side, and plenty of practice, I know that you will get up and running. And before long, it will be you calling the shots, not your camera.




Jargon Buster


Photography is awash with jargon and abbreviations, and when you’re starting out it can make things much harder than they need to be — it’s difficult enough trying to get to grips with exposure, without also having to learn what can feel like an alien language! So, bookmark the following pages and, as you read on, be sure to refer back when you need to. I guarantee that before long you’ll soon be speaking photography like a native!


AA (Anti-Aliasing) Filter


see OLPF.


AEB (Automatic Exposure Bracketing)


Automated process where a number of shots (usually 3–7) are taken at different exposure settings. This is usually done under challenging lighting situations to ensure at least one exposure in the sequence is correct, or to create exposure sequences for HDR image blending.


AE-L (Automatic Exposure Lock)


A feature found on most cameras that enables you to lock the exposure, usually before reframing a shot. Can typically be achieved using a dedicated button or by pressing (and holding) the shutter-release button down halfway.


AF (Autofocus)


The camera moves elements within the lens to bring the scene (or part of the scene) into focus on the sensor. Once a slow and noisy process, autofocus (AF) is now the primary focusing method for most people, thanks to fast focusing motors and accurate AF sensors.


AF-L (Automatic Focus Lock)


Similar to Automatic Exposure Lock, but locks focus, rather than exposure. Again, you would typically do this before reframing a shot, either by using a dedicated button, or by pressing (and holding) the shutter-release button down halfway. AF-L and AE-L are often locked at the same time, so you may need to explore your camera’s menu if you want or need to “unlink” them.




Angle of View


The angle of view is the amount of a scene that a lens can “see” and record to your camera’s sensor. As their name suggests, wide-angle focal lengths have a wide angle of view, so project more of the scene onto your sensor, while telephoto focal lengths have a narrower angle of view, effectively magnifying a smaller part of the scene you are photographing. A standard focal length approximates the angle of view we see with our eyes. Zoom lenses incorporate a range of focal lengths (and therefore viewing angles), and may cover two or more lens categories, while a prime lens will have a fixed angle of view depending on its focal length. See also, Focal Length.
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A hole within a lens that regulates the amount of light that can pass through. The aperture is usually variable, enabling you to let more or less light through the lens. The aperture also plays a fundamental role in determining depth of field.


Aperture Priority


A shooting mode where you select the aperture you want to use (usually to control depth of field), and the camera selects what it feels is the best shutter speed to give the “correct” exposure.


APS (Advanced Photo System)


A short-lived film format that appeared in the mid-1990s and was discontinued just over a decade later. However, the name reemerged in reference to digital cameras with sensors that are broadly comparable in size to the APS-C film format (25.1 x 16.7 mm) and, less commonly, the APS-H format (30.2 x 16.7 mm)


Artifact


In photography, an “artifact” is any unwanted element in an image, such as noise, chromatic aberration, vignetting, JPEG compression artifacts, and so on.


AWB (Auto White Balance)


In-camera white balance system that assesses the scene being photographed and automatically attempts to neutralize any color cast.


B (Bulb)


A manual exposure setting that lets you make an exposure for as long as you hold down the shutter-release button (either by pressing the button or using a remote release).


Backlighting


Lighting coming from behind the subject, so directly toward the camera. Backlighting is ideal for creating silhouettes, but if you want detail in your subject you will either need to use a reflector or fill-flash, or increase the exposure (resulting in a vastly overexposed background).


Barrel Distortion


A type of optical distortion where lines in an image appear to bow outward at the center, toward the edges of the frame (like the bulging sides of a barrel, hence the name).




Bayer Pattern


On its own, a digital camera sensor is color blind, so to produce a color image, a grid of colored filters—consisting of red, green, and blue filters—sits in front of the sensor. This lets each photosite record a red, green, or blue value (depending on the filter color), which some smart in-camera processing uses to create a full-color pixel (as outlined in more detail here). A Bayer pattern consists of twice as many green filters as it does red and blue filters, which more closely replicates human vision. See also, Photosite.
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Bit Depth


In the world of digital data, a “bit” is the smallest block you can have: it is 0 or 1. In digital photography, bits are the building blocks of pixels and at the most elementary level they string together a whole heap of 0s and 1’s to create brightness and color. The number of bits that are used to create an image is the bit depth, and the greater the bit depth, the more colors your image can have. We will look at this in more detail here.


Bracketing


Usually applies to exposure (see Automatic Exposure Bracketing), but many DSLRs and CSCs also allow you to bracket the white balance.


Bounce Flash


The technique of aiming a flash upward, toward a ceiling or reflector, so the light “bounces” off it before reaching the subject. This effectively makes the light source larger, and therefore more diffuse. A flash with a swivel head will also let you bounce the light from the side—off a wall, for example—so it is slightly more directional.


Brightness


The intensity of light in an image.


Camera shake


The slight movement of the camera during an exposure, which leads to a slight softening of the image. Camera shake is typically associated with shooting handheld and using a relatively slow shutter speed, and is also more commonly seen when using telephoto focal lengths (as these magnify any movement). Using a tripod, activating your camera’s optical image stabilization, or simply using a faster shutter speed can all help to alleviate the shakes.


Center-Weighted Metering


An exposure metering pattern that reads the light from the entire image area, but biases the exposure toward the center of the frame. Useful for photographing central subjects surrounded by a very light or very dark background.


Chimping


We probably all know someone who checks the back of their screen continuously, tweaking their settings and repeating the process until they get the shot they’re after. This unskilled “chimp” is doing what chimps do: chimping. Instead of being a chimp, use your photographic skills to make the right adjustments the first time round.


Chromatic Aberration


An artifact in an image caused when different wavelength of light focus at slightly different points, creating a disparity in the relative focused images’ size. This appears visually as a colored fringe, typically along contrasting edges.


Circles of confusion


Widely talked about by photographers who are either masters of photography, or want people to believe they are (and there are far more of the latter than the former). The simplest way of describing the circle of confusion, is that it is the point at which a distinct point in an image becomes a blurry spot; so it is the point at which we see something as “soft” rather than “sharp.” The circle of confusion is a measurable quantity, although its size depends on a number of things, such as whether it is being measured on the film (or sensor) or in a print, how big the print is, and how far the viewer is from the print. You can—if you want—use math to determine the size of the circle of confusion based on your camera’s film/sensor, and from there determine optimum print sizes, viewing distances, and so on. Or, you could go out and practice taking pictures.


Clipping


When highlights in a photograph become pure white or shadows become pure black they contain no detail. At this point they are said to be “clipped.”


CMYK (Cyan, Yellow, Magenta, Key)


Cyan, Magenta, and Yellow are the three primary colors used in printing. The fourth color—“Key”—is Black, which is added because combining CMY doesn’t deliver a true black.


Color Cast


When an image has an overall color tint, typically caused by an incorrect white balance setting, it is said to have a “color cast.” This is generally what your camera’s white balance is designed to correct, although it can also be used intentionally to color an image.


Color Temperature


Light has a “temperature,” which is measured using the Kelvin (K) scale. The lower the temperature, the warmer (more orange) the light is. For example, daylight nominally sits at 5500K; incandescent (tungsten) light is warmer at around 3300K; and open shade is cooler, at approximately 8000K. Other lighting conditions will typically fall somewhere in the range 2000–10,000K.


Contrast


The range between the brightest and darkest points in an image. If the range is high, the image is “high contrast;” if the range is low, the image is “low contrast.”


Contrast-Detection AF


An autofocus system that uses subject contrast to set the focus point. This is typically used by DSLRs in Live View mode and with most (not all) CSCs and other mirrorless cameras.


Crop Factor


Value applied to the focal length of a lens to give its effective focal length on a camera with a sub-full-frame sensor. For example, cameras with an APS-C-sized sensor have a crop factor of 1.5x or 1.6x. Crop factor is also referred to as focal length magnification.


CSC (Compact System Camera)


Interchangeable-lens camera design that doesn’t have the same mirror and pentaprism as an SLR camera. Also referred to as mirrorless cameras, although this designation can also include bridge, compact, and other fixed-lens camera designs.


Depth of Field


The area of an image in front of, and behind, the point of focus that also appears acceptably sharp. Depth of field is determined by aperture, camera-to-subject distance, focal length, and sensor size.


Demosaicing


The process used to transform the red, green, or blue color information at each photosite into a full-color pixel. See also, Bayer Pattern.


Developer


Chemical solution used in film processing to reveal the latent image recorded on the exposed film.


Diffuser




Diffuser


The word “photography” comes from the Greek words “photos” and “graphos,” which roughly translate as “light” and “drawing,” hence photography being described as “drawing with light.” As this suggests, light is the fundamental element of photography, and if you don’t have any of it, you won’t be able to take any pictures. However, as you will see, there is much more to light than having “some” or “none.” Light has a direction, and intensity, and it ranges from “hard” to “soft,” and each of this qualities will affect your photography. Consequently, there is a host of light modifiers that you will be introduced to in this book, which can be called upon the help you work with light and bend it to your creative will. One such item is a diffuser, which is anything that scatters light particles, making the light appear softer. Diffusers can range from manmade accessories that can be bought at your local camera store or made at home, through to natural phenomenon, such as clouds.
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Softening—or diffusing—a light source leads to softer shadows and reduced contrast across a scene. It is just one way that light can be modified for creative effect.








dpi (Dots Per Inch)


Used to measure print resolution in terms of the number of dots (of ink) per linear inch of the print. The higher the dpi, the finer the print will be. Not to be confused with ppi.


DSLR (Digital Single Lens Reflex)


Interchangeable-lens digital camera design that uses mirrors and a prism to provide a direct view through the lens of the camera.


Dynamic Range


The range from bright to dark that a camera can record detail in, usually measured in stops. When the dynamic range of a scene is greater than the dynamic range of the camera, the shadows or highlights will be clipped.


EFL (Effective Focal Length)


Used to describe the angle of view of a lens when it is used on a camera that has a sensor smaller than full frame. The EFL is determined by multiply the focal length of the lens by the camera’s crop factor.


Element


A lens is typically made up of multiple glass elements, which are often arranged in groups. Each of these elements directs and shapes the light passing through the lens to help project the best possible image on the film or sensor.


EV (Exposure Value)


A single number given to various permutations of aperture, shutter speed, and ISO that combine to deliver the same exposure overall. Can also be used as an indicator of subject luminance. Knowing the EV of the subject, can give you an idea of the exposure settings required.


Evaluative Metering


Proprietary multi-area metering pattern used by Canon.


EVF (Electronic Viewfinder)


An eye-level viewfinder that uses a small digital display to compose images, rather than an optical viewfinder. EVFs are commonly used by CSCs and other mirrorless cameras. One advantage of an EVF is that is can emulate exposure, color, and other camera adjustments, providing you with a more accurate preview of the photograph; downsides include lower resolution than an optical viewfinder and a greater drain on the camera’s battery.


Exposure


To make an exposure is to allow light to reach the sensor in your camera. How much light you expose the sensor to, and how long you expose it for, is the cornerstone of photography. However, don’t get sucked into thinking there’s such a thing as the “correct exposure”—the right exposure is simply the one that matches your vision.


Exposure Compensation




Exposure Compensation


Exposure compensation is a simple way of adjusting the exposure recommended by the camera, either because you know your picture-taking box has got it wrong, or you simply want your shot to look lighter or darker. It works in all exposure modes other than fully Automatic (when the camera takes absolute control of your shots) and is usually implemented by either pressing a ± button while you turn a control wheel on your camera, or via a dedicated exposure compensation dial. Dialing in positive (+) exposure compensation will make your images lighter, while negative (–) exposure compensation makes them darker. It’s surprisingly easy to overlook this simple control when you’re trying to nail an exposure, but quite often it’s the perfect solution.
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Exposure Metering


The act of measuring the light to determine the most appropriate exposure.


Used to denote the size of the aperture in a lens (f/2.8, f/4, f/5.6, and so on), as a fraction of the focal length.


Fast Lens


A lens with a wide maximum aperture (typically f/2.8 or wider).


Fill Flash


A technique that mixes flash with the available (“ambient”) light. Fill flash can be subtle (to lift shadows on a face, for example), or more obvious (to create a “day for night” look).


Filter


1) Colored or coated glass or plastic that’s used in front of the lens to modify the light passing through it.


2) A tool in an image-editing program designed to replicate the effect of a lens filter, or process the image in a particular way.


Fixer


Chemical solution used in film processing to make the developed image permanent. Usually the last step of the development process, and one of the most important; a film that has been insufficiently fixed will darken if exposed to light, to the point that all images are lost.


Flash


One of the most commonly used forms of artificial photographic lighting. A charge is fired into a sealed tube of gas, resulting in a brief, bright burst of light.


Fluorescent


A continuous lighting technology that was widely discounted for film photography, due to the usually green color cast it produced. However, in-camera white balance has now made it a viable cool-running light source.


Face detection


An autofocus technology that intelligently “reads” a scene and determines if any of the shapes within it look like faces— if they are, it focuses on these. The smartest face detection modes can target multiple subjects and set the optimum focus point for all of them, and if used with an automatic shooting mode, the camera will typically attempt to set an aperture that gives a suitable depth of field as well, so everyone in the shot is in focus. Variations on this theme include animal face detection for photographing your furry friends.


Focal length


Technically, the focal length is the distance between the optical center of a lens and the focal point (sensor) when the subject is focused at infinity. However, in the real world it is generally used to indicate the angle of view of a lens: the shorter the focal length (18mm and 21mm, for example), the wider the viewing angle; the longer the focal length (150mm and 200mm, for example) the narrower the viewing angle. See also, Angle of View.


Focal Length Magnification


See Crop Factor


Focal Plane


The plane at which the image passing through the lens is formed. For obvious reasons this coincides with the position of the surface of the film or sensor in the camera (and is indicated by the symbol).


Focus Point


The point at which the light passing through the lens is brought together to create a “sharp” image.


Full Auto


Shooting mode whereby the camera takes care of most (if not all) decisions, including exposure, color, and so on.


Full Frame


Digital sensor format that is the same size as a 35mm film frame (36 x 24mm).


Grain


An artifact found in photographs taken on film, created by the light-sensitive silver halide crystals used to record the image: the larger the crystals, the more sensitive the film (higher ISO), and the grainier the image.


Gray Card


A card that is the same tone as the 18% gray that a camera’s exposure meter is calibrated for. Can be used for taking accurate spot meter readings and for setting white balance.


Grayscale


An image comprised solely of shades of gray; more commonly referred to as black and white, or monochrome.


HDRI (High Dynamic Range Imaging)


A photographic technique that combines multiple shots taken at different exposure settings to accommodate the dynamic range of a high-contrast scene.


High Key


A photograph that is comprised primarily of light tones, with few (if any) dark shadows.


Highlight


The brightest part of a scene or image.


Histogram




Histogram


Histograms are arguably the most useful exposure tool in digital photography, whether you call it up on the back of your camera when you frame a shot, use it to assess the picture you just took, or bring it up on screen when you process your images. In essence, it is simply a graph showing how the tones in an image are distributed, but this can tell you is priceless. While your camera’s rear LCD can be affected by the ambient light (the screen will look brighter in low-light conditions and darker in bright conditions), the histogram is unflappable: it doesn’t matter how bright or dark the screen looks, this graph will tell you precisely when you’ve lost detail in your highlights or shadows, or whether you’ve recorded every last tone in the scene in front of you. As well as a brightness histogram, many cameras and processing programs will let you call up an RGB histogram as well. This will not only tell you if some of the colors in your shot are oversaturated, but also help you identify and correct any color casts as well.


[image: Illustration]





HMI (Hydrargyrum Medium-arc Iodide)


Cool-running, daylight-balanced, flicker-free, continuous light source. Widely used in the movie industry and also used in some photographic applications.


Hotshoe


An electronic flash connection found on top of most DSLR cameras and many mirrorless cameras (with the exception of some older Sony cameras). A main contact on the hotshoe is used to trigger the flash (this is common to all cameras), while additional contacts are used for proprietary (“dedicated”) features, such as automatic flash control.


Hue


Essentially, hue refers to how red, how green, how blue, and so on, a color is.


IBIS (In-Body Image Stabilization)


A form of Optical Image Stabilization used by Fujifilm, Olympus, Pentax, Sony, and others.


IS (Image Stabilizer)


Canon’s proprietary form of lens-based Optical Image Stabilization.


Incident Light Reading


A light reading method that measures the light falling onto the subject or scene. Has the advantage of being uninfluenced by the brightness or darkness of the subject itself.


ISO (International Standards Organization)


A throwback to film, which has an ISO speed to indicate the sensitivity of the emulsion to light. Today, ISO is also used to give a comparable “sensitivity” indication for a digital sensor.


JPEG (Joint Photographic Experts Group)


A file type that processes the image in-camera, then compresses the image data to make file sizes smaller. To achieve this, some of the data is discarded permanently: at low compression/high quality settings this may not be noticed, but artifacts can start to appear in images that have been heavily compressed (or opened and resaved/recompressed repeatedly).


Kelvin (K)


The unit used to measure color temperature, named after William Lord Kelvin.


Large Format


In film photography, “large format” refers to a film format based on cameras that use sheet film of 5 x 4 inches and larger, rather than rolls of film.


Layers


A feature of most image-editing programs that allows individual elements to be isolated and treated separately to the rest of the image, or enables editable adjustments to be made to the image as a whole.


LCD (Liquid Crystal Display)


The standard technology used for the rear screens on digital cameras and electronic viewfinders.


LED (Light Emitting Diode)


Core technology used by many video lights and an increasing number of photographic lamps. Has the advantages of low-power consumption and bright light output; the color temperature can also be adjusted on some units.


Lens Flare


A type of artifact caused when non-image-forming light passes through the lens, usually resulting in an overall veiling of the image or distinct, colored polygons appearing in the image.


Levels


Image-editing tool that is widely used to control the black and white points in an image, as well as its overall brightness.


Lightmeter


A tool that measures the intensity of the light in a scene (or part of a scene) to help gauge the exposure required. Lightmeters are either built in to the camera, or a separate, handheld unit.


Live View


DSLR camera feature that allows images to be viewed and composed on the rear LCD screen. Once a rarity, every DSLR now has Live View.


Lossless Compression


A method of compressing digital image files that does not result in the loss of any data; Raw and TIFF files can have lossless compression applied.


Lossy Compression


A method of compressing digital image files that reduces the file size by discarding a certain amount of data; JPEGs use lossy compression.


Low Key


An image comprised primarily of mid–to–dark tones, with few (if any) highlights. The opposite of High Key.


Macro


Strictly speaking, any image at a reproduction ratio of 1:1 (“life size”) or greater.


Macro Lens


A lens capable of shooting macro (1:1) images. Sometimes used more loosely to refer to lenses with more modest close-up capabilities.


Manual Mode


Shooting mode where you set the aperture, shutter speed, and ISO. Gives you absolute control over the exposure (and no one but yourself to blame if it’s wrong).


Matrix Metering


Proprietary multi-area metering pattern used by Nikon.


Medium Format


A film format based on roll film; modern medium-format cameras use 120 (and sometimes 220) film with a width of approximately 60mm. In digital photography, medium format refers to a camera with a comparable sensor size


Mega OIS (In-Body Image Stabilization)


Panasonic’s original proprietary form of lens-based Optical Image Stabilization. Superseded by Power OIS.


Megapixel


One million pixels are described as “one megapixel.”




Memory card


Removable storage device, used in digital photography to store your images before they are transferred to a computer or other device. Although multiple card formats exist, your camera will determine which one you need— the most common card types for digital photography are:


COMPACTFLASH


Once the most common memory card type, but now largely usurped by SD cards (although it still sometimes seen as a second card-slot option in some cameras). CF cards are significantly larger than SD cards, and use connector pins inside the camera that slot into the card, than solid connector “plates.” These pins can get bent if you’re not careful, leading to expensive repairs—this is definitely worth checking if you’re buying a preowned camera that uses CF cards.


SECURE DIGITAL (SD)


SD memory cards care the most prevalent type of memory card used by digital cameras, smartphones, and tablets: cameras typically use the “standard” size SD card, while smart devices use Micro SD cards. SD cards also come in four types—SDSC, SDHC, SDXC, SDUC—which indicates the card’s possible capacity, as outlined in the grid below. Although all standard-sized SD memory cards are the same shape and size (and therefore interchangeable), the newest cards will not necessarily work with older cameras, so it is worth checking first. It’s also worth noting that each type of card comes in different speed options, so some SDHC cards will read and write data more quickly than others, for example, despite both being SDHC.


XQD / CFEXPRESS


A new, high-performance memory card format designed to match the ultra-high-capacity and ultra-high-speed demands of high-resolution pro-spec cameras and video shooting. Likely to be an expanding market as more cameras adopt the standard, and could potentially take over from SD as the main choice for digital cameras.


* AVAILABLE COMMERCIALLY—THEORETICAL MAXIMUM CAPACITY IS FAR HIGHER.






	CARD TYPE


	CARD CAPACITY


	GOOD FOR







	COMPACTFLASH


	UP TO 2GB*


	• Older cameras that only have a CF card slot







	SDSC (STANDARD CAPACITY)


	1MB–2GB


	• Older cameras that won’t use any other SD card type







	SDHC (HIGH CAPACITY)


	2GB–32GB


	• General photography







	SDXC (EXTENDED CAPACITY)


	32GB–2TB


	
• High-resolution camera


• High-speed shooting


• Shooting video








	SDUC (ULTRA CAPACITY)


	2TB–128TB


	
• Ultra-high-resolution cameras


• High-speed shooting


• 8K video








	COMPACTFLASH


	UP TO 2GB*


	• Older cameras that only have a CF card slot







	XQD/CFEXPRESS


	MORE THAN 2GB POSSIBLE


	
• Ultra-high-resolution cameras


• High-speed shooting


• 8K video












MF (Manual Focus)


To focus the lens, you turn it by hand. It may seem like an old-fashioned approach, but in some situations MF can be quicker and more accurate than using AF.


Mirrorless camera


Any camera that doesn’t use mirrors and a prism in the viewing system, such as CSCs, bridge cameras, and compacts.


Moiré


Moiré is what is known as an “interference pattern,” which often occurs in digital images when areas of the scene being photographers contain fine detail that clashes with the fine grid pattern of the sensor. The weave of fabric is a common cause of moiré in photographs, although any fine, repeating pattern has the potential to cause it, such as grass, brickwork, or the pixel-based display of an LCD. It is typically avoided by adding a Low-Pass Filter in front of the camera’s sensor.


Monochrome


An image made up of various shades of a single color; often used interchangeable with black and white, but monochrome images can include toned photographs, such as sepia or cyanotype.


Multi-Area Metering


An exposure metering system that divides the scene to be photographed into multiple areas or segments that are measured individually. The results are then averaged out to determine the overall exposure.


NFC (Near Field Communication)


A wireless technology that’s being seen increasingly in digital cameras as a means of wirelessly transferring images.


Noise


Non-image-forming artifacts that appear in an image at high ISO settings and/or when long exposures are made. There are two types of noise—chroma noise, which appears as red, green, and blue colored speckles in an image, and luminosity noise, which appears as an underlying gritty texture.


Noise Reduction


In-camera or software-based process designed to counter the effects of noise. There will typically be separate options to deal with noise caused by high ISO and long exposures, but both need to be treated with care—set at an overly aggressive level they can start to remove detail from images, as well as the noise.


OLPF (Optical Low-Pass Filter)


Once standard in every digital camera, an optical lowpass filter (also known as an Anti-Aliasing Filter) is a physical filter that sits in front of the imaging sensor, subtly blurring the image that reaches the sensor. This helps to prevent Moiré and other false-color artifacts, but requires Sharpening to be applied to the resulting image. Some manufacturers no longer include a low-pass filter in some of their cameras, reasoning that producing sharper images outweighs the risk of moiré.


OIS (Optical Image Stabilization)




OIS (Optical Image Stabilization)


Optical image stabilization is a catch-all term used to describe a plethora of technologies that are ultimately designed to help you take sharper shots. There are two systems that are widely used—lens-based and in-camera stabilization—and while they work in different ways the underlying principle is often similar.


LENS-BASED STABILIZATION


The first camera to feature any form of optical stabilization appeared in 1994, and featured a lens-based stabilization system, so the technology pre-dates digital photography. However, it really came to the fore with the advent of digital capture and today there is a wide number of manufacturers that utilize the technology in their lenses, including Canon and Nikon. Essentially, a lens-based stabilization system utilizes a set of “floating” lens elements; sensors within the lens detect any camera shake and the floating elements are moved to counter it.


IN-CAMERA STABILIZATION


Also referred to as IBIS, in-camera stabilization relies on the camera’s sensor to stabilize the image being projected through the lens, and is therefore something that has only been made possible by digital cameras. As with lensbased stabilization, this system uses sensors to detect movement, and then moves the sensor inside the camera to compensate (hence also being known as “sensor shifting”).


The effectiveness of an OIS system is typically measured in Stops, and the more stops offered by the stabilization system, the more effective that system should be—some cameras allow lens-based and in-camera stabilization to be combined, for even greater anti-shake properties. In some cases, multiple stabilization modes will also be available, which will intelligently shut off the system when the camera is tripod-mounted, for example, or “lock” the stabilization in one direction so you can shoot panning shots without the movement being interpreted as extreme camera shake.






	STABILIZATION TYPE


	PROS


	CONS







	IN-CAMERA STABILIZATION


	
• Applies to any lens attached to the camera.


• No need to invest in (more expensive) stabilized lenses.


• Some cameras allow you to use stabilized lenses for increased stability.



	
• Effect not seen if you’re looking through the viewfinder on a DSLR camera.


• A general system that isn’t optimized for any one lens.








	LENS-BASED STABILIZATION


	
• Stabilization can be tailored to the individual lens, optimizing its effectiveness.


• Can see the stabilization effect through the camera’s viewfinder or on the LCD.


• Camera’s AF and metering systems can utilize the stabilized image, making them more accurate.



	
• Not all lenses have a stabilized version (most notably wide-angle lenses).


• Stabilized lenses tend to be more expensive than non-stabilized equivalents.
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One of the biggest differences between lens-based and in-camera stabilization on a DSLR is what you see through the viewfinder. With lensbased stabilization you will see the stabilized image, but with in-camera stabilization you will not.








OSS (Optical SteadyShot)


Sony’s proprietary form of Optical Image Stabilization, used in some Cybershot cameras and E-system lenses.


Overexposure


When an image is brighter than you want, either because the aperture is to wide, the shutter speed is too long, and/or the ISO is too high. Deliberate overexposure can create a light and airy look to your images.


OVF (Optical Viewfinder)


The eye-level viewfinder used by SLR cameras to view the image projected by the lens.


Panning


The action of turning the camera during an exposure (usually to track a moving subject), typically resulting in the subject appearing sharply focused against a blurred background.


Panoramic


An elongated image format that gives a long, thin image. Commonly used for landscape photography when you want to record a sweeping vista without an excessive amount of sky or foreground. “Stitched panoramas” use multiple exposures to create high-resolution panoramic images.


Phase-Detection AF


An autofocus technology that creates a pair of images from the light passing through the lens and compares them using dedicated AF sensors to determine focus. The main advantage is focusing speed; this system is used in DSLRs (and an increasing number of CSCs).


Photosite


The light-gathering points on a sensor, which ultimately form a single pixel in an image.


Picture style


Also known as Picture Controls, Creative Styles, Picture Modes, and Custom images, depending on the make of your camera, these are preset options that offer a selection of color effects, from bold and vivid, to subtle and less saturated. Only applicable if you shoot JPEGs—the Picture style of a Raw file can be changed or removed when you process the file.


Pincushion Distortion


An optical distortion whereby the image appears to be “sucked” toward the center, resulting in lines toward the edges of the frame bowing inward.


Pixel


The smallest building block of a digital image, short for “picture element.”


Pixel Pitch


The size of the photosites on a digital camera’s sensor, measured in microns. Generally speaking, the larger the pixel pitch, the better the sensor’s light-gathering properties will be, which is often reflected by lower noise levels, particularly at high ISO settings.




Pixel Shift


An increasing number of cameras that employ in-camera image stabilization (IBIS) now also feature some sort of “pixel shift” mode that performs one of two tasks: it either aims to improve color in images, or it produces images that are at a higher resolution than the sensor’s native pixel count.


When it comes to improving color, the technology typically works by shifting the sensor by one whole pixel in three directions and making an exposure with each “shift,” creating four exposures in all (including one at its original position). The result is that rather than recording red, green, or blue color information, depending on the color of the Bayer pattern filter above it (see Bayer Pattern), each photosite records red, green (x2), and blue color information. Consequently, when it comes to Demosaicing, the camera doesn’t have to work as hard to reach a more accurate result—a win–win situation.


An alternative application for pixel shift technology moves the sensor by a smaller amount and makes a higher number of exposures. The frames are then combined and the additional data is used to create an image with more pixels in it: for example, by taking eight exposures with a 1/2-pixel movement between them, some cameras can produce images that more than double the size of the final image, with 20-megapixel cameras delivering what are effectively 50 megapixel images. True, they might not have quite the same quality as a sensor with a native resolution of 50 megapixels, and pixel shift typically requires the camera to be held steady (and a relatively static subject) to help ensure nothing is duplicated in the composite shot, but these high resolution modes are certainly an appealing—and improving—, option.
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Pixel shifting can improve color by allowing the full RGGB information from the Bayer pattern to be recorded at every photosite.
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To increase resolution, the sensor is shifted by less than a pixel and multiple exposures are made, effectively creating tiny overlaps in image data that can be used to extrapolate a larger image.








Power OIS


Panasonic’s upgraded form of lens-based Optical Image Stabilization. Preceded by Mega OIS.


ppi (Pixels Per Inch)


A measure of an image’s resolution in terms of how many pixels appear per linear inch: the greater the number of pixels, the higher the resolution.


Prime Lens


A lens with a single, fixed focal length. Although they are now widely overlooked in favor of zoom lenses, prime lenses have several benefits, such as wider maximum apertures, light weight, lower cost, superior image quality (sometimes), and usually better ergonomics for focusing manually.


Program mode


A shooting mode where the camera sets the aperture and shutter speed, but you have the option of adjusting the paired settings if, for example, you want to use a faster shutter speed or smaller aperture than the camera suggests. Program is a great way of exploring the basic relationship between aperture and depth of field and shutter speed and movement, while still letting the camera control the overall exposure.


Raw


A file type that consists of the “raw,” unprocessed data captured by the camera’s sensor. This makes it the “purist” (and potentially highest quality) image a camera can record, although an additional processing stage is needed when the images are downloaded to your computer.


Red-Eye


A phenomenon caused when the light from a flash enters a person’s eye, and reflects off their retina when a photograph is taken. The result is the once-black pupil becomes red, due to the light bouncing off blood vessels at the back of the eye. Typically caused when a flash is in close proximity to the lens, and is aimed directly at the subject (who in turn is looking straight back down the lens).


Red-Eye Reduction


A flash function that uses a pre-flash (or dedicated lamp) to make the subject’s pupils contract, thus reducing the amount of light that can pass through the eye, strike the retina, and cause red-eye.


Reflected Light Reading


A light reading method that measures the light reflected from the subject or scene, as used by in-camera light meters. Has the advantage of letting you take light readings from various parts of a distant scene, but can be influenced into under- or overexposing by especially bright or dark scenes or subjects.


Reflector


A (usually portable) surface that’s used to reflect light back onto the subject, either to fill in shadows or simply lift the exposure. The most commonly used reflector is white, but silver, gold, and even black all have their uses, as do other colored reflectors.


Resolution


The number of photosites (which create pixels) on the camera’s sensor: the more photosites/pixels, the higher the camera’s resolution.


RGB (Red, Green, Blue)


The additive color primaries of light, and the foundation for all digital images.


Saturation


The intensity of a color.




Sensor


A light-sensitive imaging chip is the “heart” of a digital camera and one of the fundamental elements of every picture you take: you can change the brightness of a shot, the color, the crop, the focus, and more, but you cannot change the sensor that is responsible for gathering the light that passes through the lens (unless, of course, you are using a high-end camera that has interchangeable backs). The headline features on a sensor are its physical size, resolution, and dynamic range, which together play a huge part in the quality of your photographs. The lens you use is also incredibly important, but the advantage—with an interchangeable lens camera, at least—is that lenses can be changed, whereas a sensor cannot be swapped out, unless you change the entire camera.





Softbox


A widely used lighting accessory for studio strobes and portable flash, which diffuses the light passing through it.


Shadows


The darkest parts of a scene.


Sharpening


In image editing, the process of increasing the contrast along edges to give the impression of improved sharpness. Often necessary to counter the effect of a Low-Pass Filter.


Shutter


The mechanical (or electronic) device in a camera that opens to allow light to reach the sensor, and closes to end the exposure.


Shutter Priority


The opposite of Aperture Priority. In this shooting mode, you select the shutter speed you want to use (typically because you want to freeze or exaggerate movement in an image), and the camera selects what it feels is the best aperture to give the “correct” exposure.


Shutter Speed


The time the shutter is open, exposing the sensor to light.


SLR (Single Lens Reflex)


Camera design that uses mirrors and a prism to provide a direct view through the lens of the camera to an optical, eye-level viewfinder.


Spot Metering


A metering pattern that takes a light reading from a very small part of a scene or subject; sometimes as little as 1%. This allows great accuracy, but it is easy to get the exposure wrong if you don’t take your reading from a mid-tone area.


Stops


One stop is equal to the doubling or halving of light in an exposure, whether that’s achieved using the aperture, shutter speed, or ISO.


Stop Bath


A chemical used in black-and-white film processing to rapidly halt the development process. Can be replaced with a plain water wash.


SR (Shake Reduction)


Pentax’ proprietary form of in-camera Optical Image Stabilization.


Sync Speed


The fastest shutter speed at which the sensor (or film) is exposed to light in its entirety, enabling it to be exposed by flash. At faster speeds, the film or sensor is exposed by a fast-moving “slit” of light, so flash will only expose part of the frame. Only applies to cameras with a focal plane shutter: cameras with a leaf shutter (typically medium- and largeformat cameras) can sync with flash at all shutter speeds.


Telephoto Lens


A lens with a narrow angle of view, which effectively magnifies the subject being photographed.


TIFF (Tagged Image File Format)


A lossless film format that records a value for each and every pixel in an image. TIFF used to be a third in-camera file format (alongside JPEG and Raw), but due to the high resolution of modern cameras; the large file sizes TIFF creates; and the time it takes to write a TIFF to a memory card, it is no longer a viable in-camera option. However, TIFF is still widely used as a high-quality file format for archiving digital images.


TLR (Twin Lens Reflex)




TLR (Twin Lens Reflex)


The TLR camera design is a film-only camera experience that is unique in that it uses two lenses. Focusing and framing is usually done by looking down from above the camera onto a ground glass screen, beneath which is a reflex mirror reflecting the image passing through the “viewing” lens. Beneath this is a second (usually higher quality) lens containing the aperture and shutter, which is used for the actual picture taking. Although using a TLR is a much slower process than using an SLR or rangefinder camera, it is not without its benefits, not east that the “taking” lens is usually a standard fixed focal length, which is the simplest design to optimize, meaning image quality and sharpness are often exceptional.
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TTL (Through The Lens)


Any camera system or function based on the light passing through the lens, including exposure metering, white balance, and so on.


Tungsten


A continuous lighting technology originally used in the movie industry. Although it was once a useful alternative to flash, the warm color temperature makes it difficult to mix with daylight, while the heat generated by the lamps can quickly become unbearable in a small studio. Now widely replaced by fluorescent and (increasingly) LED lighting technologies.


Underexposure


When an image is darker than you want, either because the aperture is to small, the shutter speed is too fast, and/or the ISO is too low. Deliberate underexposure can create a dark and moody look to your images.


Vignetting


An artifact typified by darkening at the corners of the frame. More common with wide-angle focal lengths than telephoto focal lengths.


VR (Vibration Reduction)


Nikon’s proprietary form of lens-based Optical Image Stabilization.


White Balance


Tool used to adjust the color response of the sensor to match the color temperature of the light, thereby ensuring that white is white. It can also be used to intentionally introduce color shifts into your images. More important when you shoot JPEG files, as the white balance can be changed easily when you shoot Raw.


Wide-Angle Lens


A lens with a wide angle of view, which allows you to fit more in the frame.


Zoom Lens


A lens that covers a range of focal lengths. The main advantage is that you don’t need to change lenses to change your angle of view.




PART 1


Exposure


Although cameras are becoming ever more sophisticated, and film has (largely) given way to digital capture, at a most basic level, exposure hasn’t changed since the dawn of photography: It is simply about getting the right amount of light onto the film or sensor for the right amount of time. Yet despite relying on just three controls, this core photographic skill can have a surprisingly steep learning curve.


[image: Illustration]





Before You Begin


You can pick up almost any camera and get great exposures straight out of the box, but you need to make sure your camera is set up properly— that means choosing the most appropriate file format and image size.


File Formats


The file format is the way in which your digital photographs are saved to the memory card or device. If you’re using a smartphone, tablet, or a point-and-shoot style compact camera, then you’re probably not going to have much say over how your images are saved—they’ll be stored using the JPEG file format. However, some cameras also let you shoot Raw files as well as, or instead of, JPEGs. So which is the best format to use?


JPEG


The reason JPEGs are so popular is because they’re so versatile. JPEGs are processed in-camera, which means that any color, contrast, sharpening, and other adjustments are applied to the image when you shoot. The image—your photograph—is then compressed when it’s saved, which reduces the size of the file. This is great if you want to post your shots online or share them via email, as your photos are ready to go the moment you take them. The small files are also quick to email or upload (depending on your connection speed, of course).


JPEGs aren’t perfect, though. The problem is, some of the image data is permanently discarded when the file is compressed, and the greater the level of compression, the more data is lost. So, while heavy compression can give you a super-small file size (and super-quick transfer times), it can also introduce strange artifacts. These may go unnoticed some of the time, but at other times they can have an adverse effect on image quality.


RAW


Advanced compacts, mirrorless cameras, and DSLRs will let you save Raw files as well as JPEGs. Unlike JPEG, which is a universal standard, Raw files are unique to individual camera makers, with different manufacturers using different names (and algorithms) for their camera’s Raw files; Canon uses .CRW and Nikon uses .NEF, for example. Regardless of the name, the principle is the same: a Raw file essentially contains the raw, unprocessed data from the camera’s sensor, making it the purest image your camera can produce.


One of the key things about Raw files is that they’re output as 12-bit or 14-bit images, whereas JPEGs are 8-bit images. We’ll look at bit depth later on (on page 382), but in a very general sense, a higher bit depth (bigger number) means better image quality. However, because a Raw file isn’t processed by the camera, it needs to be processed elsewhere, which in this case is on your computer or other device using dedicated Raw conversion software. The good news is this lets you achieve the exact look you want, as the white balance, color saturation, contrast, sharpness, and myriad other elements of the photograph (including the exposure) can all be tuned and tweaked during processing.


The downside is that all your Raw files need to be processed and converted to an alternative file format (usually TIFF or JPEG) if you want to do anything with them. So, while you can process the image as you like (which is great), you have to do it for all of your photos.




TIFF


A third file format that you may come across is TIFF, although this isn’t something you’re likely to see as an in-camera option. TIFF files are usually uncompressed, so the file sizes are large, but your digital photograph is saved in all its glory—there are no artifacts introduced, no matter how many times you reopen and resave the file. For this reason, TIFF is often used as a storage format; once a Raw file has been processed, it can be saved as a TIFF that acts as a master file from which prints can be made, or JPEGs created for sharing online.







SIMULTANEOUS SHOOTING


A lot of advanced cameras let you shoot Raw and JPEG files simultaneously, saving both file types for every shot you take. This has the advantage of giving you a JPEG file that’s ready to be shared or printed immediately, alongside a Raw file that can be edited and processed for optimum picture quality. The downside is you’re saving two versions of the same image, so memory cards (and hard drives) will fill more quickly.
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This image (top) was saved with the lowest amount of JPEG compression (above left) and the highest compression level on offer (above right). Although the heavy compression resulted in a much smaller file size, it has introduced unusual artifacts that have a highly destructive effect on the image. What’s worse is that the detail lost at this stage can never be retrieved.
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There are numerous advantages to shooting Raw, but it ultimately comes down to having greater flexibility in how the image is processed, without sacrificing image quality. The downside is that you must process your images, which takes time.
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Image Size


As well as deciding on the file format (assuming you have a choice), you need to set the image size, or resolution of your photographs. This is the number of pixels that will be used to create your final photograph, up to the maximum resolution of the sensor (so up to 8 million pixels on an 8 megapixel camera, 16 million pixels on a 16 megapixel camera, 24 million pixels on a 24 megapixel camera, and so on).


Different cameras express image sizes in different ways, so you may see a megapixel (MP) figure, allowing you to choose between 24MP, 14MP, 6MP, and 2MP image sizes, for example. Others give pixel dimensions, so you could see options such as 6016 x 4000, 4608 x 3072, 3072 x 2048, and 1920 x 1280, which indicates the number of pixels horizontally and vertically. And some have more esoteric labels, such as Large, Medium, and Small (although this is usually accompanied by one or both of the other options for clarity). In most cases, the size you choose will depend on what you intend to do with your pictures.


GO LARGE


The largest image size is the go-to option for most photographers: If you start with the largest possible image size, you have a lot more options when it comes to using your photographs (including making the image smaller if you need to). For printing, the simple rule is the higher the resolution, the bigger the prints you can make, and it’s also useful to have a large file if you tend to crop your photographs, as cropping will remove pixels, making the image smaller. If you shoot Raw, the largest image size might be your only option: a lot of cameras will save Raw files at only the highest resolution, so you get the largest possible image (the idea being that if you shoot Raw, you are looking to achieve the highest quality image).


GO SMALL


If you shoot JPEGs, you’ll find you can shoot at a variety of image sizes, from the full resolution of the sensor down to images of maybe 1 megapixel or less. At first glance, this might seem fairly pointless. After all, what’s the point of buying a 24-megapixel camera and then recording 2-megapixel images? However, smaller images are quicker to work with. If you’re shooting sports for a newspaper, for example, you don’t need exhibition size prints, you need files that are processed and written to the memory card as quickly as possible, so your camera can keep on shooting. Similarly, if you’re taking photographs that are only going to be used online (for a catalog on a website, for example, or to sell something on eBay) then smaller images mean smaller file sizes, which are quicker to load on a webpage. In fact, if you’re shooting images that will only be used online, you can use surprisingly low resolutions—a 1MP image is often more than enough for on-screen use.




SMALL RAW


Both Canon and Nikon offer an sRaw, or small Raw, format on some of their cameras (Canon offers an mRaw, or medium Raw option as well). This is designed to offer the increased bit-depth and processing capabilities of Raw capture, but with a smaller image size and a compressed file format. This makes a lot of sense in a world of increasingly high-resolution sensors, as digital cameras are now capable of generating huge file sizes. Large files are slower to write to your memory card, which can restrict your shooting speed; slow download and transfer to your computer; require more memory card and hard drive space; and require more processing power on the computer. More importantly, though, not all images need to be at maximum resolution— sometimes you may want or need smaller images. Previously, this meant shooting JPEGs and limiting your processing options, or shooting Raw and resizing your shots, but with sRaw (or mRaw) you can have the best of both worlds.
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The number of pixels in your images plays an important part in how large they can be viewed, either on screen or in print. For printing, images are usually sized to 300 pixels per inch (ppi), which means for each linear inch of the image there are 300 pixels. For use on screen, 72ppi is used.


The image at the left shows how large a 1-megapixel image would be if it were sized to 300ppi; the quality is fine, but the image is only 4 inches wide. By comparison, the details below show how much larger the image would appear if it were at a higher resolution—at 300ppi the 24MP image would measure approximately 20 x 13 inches.
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It’s possible to enlarge a 1MP image so that it prints at the same size as a 24MP shot, but since you aren’t adding any extra pixels, the image will only be at 60ppi (no longer 300ppi) when it’s blown up to this size. Each pixel is therefore larger, and much more noticeable. This wouldn’t look bad if the image were used on a screen (where 72ppi is the standard resolution), but in print, it wouldn’t stand up to close scrutiny.









The Exposure Trinity


Aperture, shutter speed, and ISO: These are the three controls that determine whether a photograph looks too dark, too light, or just right.


Aperture


Apple’s dictionary defines the word aperture as “an opening, hole, or gap,” and that’s essentially what we’re referring to in photography when we talk about the aperture setting. The aperture is usually found in the lens and is created by a number of blades that can be adjusted to vary the size of the hole. The physics is simple here: The bigger the hole (the wider the aperture), the more light can pass through it. So, in terms of making a photographic exposure, a wider aperture means more light gets through to your sensor, which means a brighter image. Conversely, a smaller aperture means a small hole, less light reaching the film or sensor, and a darker image.


While that’s a simple enough concept to understand, the way in which apertures are described is less straightforward, and is the main reason why novice photographers struggle to get to grips with exposure. The problem is, the size of the aperture is expressed as an f-stop, which is a totally alien concept outside the world of photography. We’ll look at what precisely a stop is on the following pages, but for now, the thing to appreciate is that an f-stop is a fraction (which is why it’s written “f/”). So, just as ½ is bigger than ¼ in math, f/2 is bigger than f/4 when we talk about apertures, which means f/2 is a bigger hole than f/4, and f/4 is bigger than f/8, and so on. The easiest way to remember it is “bigger number, smaller hole.” Repeat this until you have it etched on the inside of your skull and you’ll have taken your first major step toward understanding exposure.


Shutter Speed


Compared to understanding aperture, shutter speed is a walk in the proverbial park, because it’s based on something we’re all much more familiar with: time. Inside every camera is a shutter that opens and closes to allow the light passing through the lens (and the aperture) to reach the film or sensor. The shutter speed is simply the time that this light is allowed to reach your film or sensor. Again, in terms of exposure, the concept is reasonably straightforward: The longer you let light reach the sensor, the brighter the resulting image will be.


On most mirrorless cameras and DSLRs, shutter speeds range from super-short (fast) speeds of 1/4000 second to super-slow shutter speeds of 30 seconds. Most cameras also have a B, or Bulb, setting that lets you hold the shutter open manually for as long as you like. This is typically used for extreme low-light and night photography, when exposure times are likely to be measured in minutes (or perhaps hours), rather than fractions of a second (see Night Sky Exposures).




[image: Illustration]


This illustration shows a typical range of aperture settings, from f/2.8 to f/32. These are full f-stops, which we’ll look at shortly. For now, though, “big number, small hole,” is the mantra you should be repeating.






ISO


At a most basic level, ISO indicates a film’s or sensor’s sensitivity to light based on the original ISO (and ASA) ratings developed for film. The rule here is that the higher the ISO, the greater the sensitivity to light, so ISO 3200 is more sensitive than ISO 400, which in turn is more sensitive than ISO 100. If you changed only the ISO when you took a photograph, a lower ISO setting would result in a darker picture, while a higher ISO would give you a brighter one.


Historically, most film fell inside the range of ISO 100–800, with some more specialist emulsions (particularly black-andwhite films) taking this down to ISO 25, or up to ISO 3200. However, advances in digital capture have seen ISO ratings skyrocket in recent years, with settings as high as ISO 409,600, now enabling us to take photographs with very little light at all.
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ISO gives an indication of how sensitive your film or sensor is. The higher the ISO, the less light is needed to make an exposure, although as you will see on here, this is not without its drawbacks.
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As well as determining how long the sensor is exposed to light, the shutter speed also controls how movement appears in your photographs (see Shutter Speed & Movement).









A Question of Balance


The aperture regulates the amount of light passing through the lens; the shutter speed determines how long that light falls on your film or sensor; and the ISO dictates how much light is needed to start with—now you need to bring these three things together to get the perfect exposure.


In this context, the perfect exposure is the one that delivers an image that is neither too light (overexposed) nor too dark (underexposed). However, there’s one important thing to appreciate here: exposure is not absolute. While I’m going to be talking a lot about getting the exposure “right,” all this means is setting the exposure that you think works best for the subject. So, if you think the right exposure for your photograph means your shot comes out almost black, then that’s fine. Most people will disagree and say it’s massively underexposed, but if that near-black frame matches your creative vision, then you got that exposure spot on!


Over the following pages we’ll look in more detail at the creative impact your choice of aperture, shutter speed, and ISO will have, as well as the various shooting modes that determine how they are combined, and the metering options that will guide you to your ideal exposure in the first place. For now, though, you simply need to appreciate that the first decision you have to make about any photograph is how light or dark you want it to be. Once you have decided that, you can choose which combination of aperture, shutter speed, and ISO will best achieve that result. Or, to put it another way, you can decide how you are going to fill the bucket.
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For every scene, there are multiple combinations of aperture, shutter speed, and ISO that will give you the exposure you’re after. However, as you’ll see, each control also has a specific effect on your image, so you not only need to balance your settings, but also decide how best to bring them together to achieve the look you want.





Filling the Bucket


Filling the bucket (which is by no means my own creation) is the analogy I like to use when explaining exposure, because it makes a whole lot of sense. What we have are three things: a bucket, a hose (or faucet if you prefer), and water. Here’s how it works.


• The bucket represents your ideal exposure, with the size of the bucket depending on the ISO setting: The smaller the bucket, the higher the ISO.


• The hose (or faucet) represents the aperture: The larger the diameter of the hose, the larger the aperture.


• The flow of the water represents the shutter speed: The longer we let the water flow, the longer (slower) the shutter speed.


• The water itself represents the light that’s making our exposure.


The aim is to fill the bucket to the brim, which in photographic terms is our perfect exposure: if there’s not enough water (light), the bucket won’t be full (our exposure will be too dark); too much water (light) and the bucket will be overflowing (our exposure will be too bright).


We have three variables here, each of which will have an effect on how we fill the bucket. If we start with a small bucket, we will not need as much water to fill it, so we could use a smaller hose and/or let the water run for a shorter time. Conversely, if we wanted to fill a larger bucket, we’d need more water so we’d need to use a bigger hose and/or run the water for longer.


If we relate this to exposure, then a small bucket (high ISO) requires less water (light), so we can use a smaller hose (smaller aperture) or run the water for a shorter time (faster shutter speed). However, a larger bucket (low ISO) requires us to use a bigger hose (wider aperture) or let the water run for longer (slower shutter speed) to get more water (light) into the bucket.


Now, this would be hard enough if we just had a small number of buckets, hoses, and flow rates, but look at your camera and you will find there are numerous ISO settings (bucket sizes) between the largest and smallest, and multiple aperture settings (hose sizes) and shutter speeds (flow rates). Not only that, but light (the water pressure) doesn’t stay the same all the time—sometimes it’s bright and there’s plenty of it; other times it’s dark. The important thing to remember, though, is that the goal always remains the same: To fill the bucket to the brim. Not a drop more, not a drop less.
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