
		
			
			

		

		
			
			

		

		
			
				
					EXPOSURE

				

			

			
				
					MASTERING

				

			

		

	
		
			[image: ]
		

		
			
			

		

		
			
			

		

		
			
			

		

	
		
			
			

		

		
			
			

		

		
			
				
					DAVID NIGHTINGALE

				

			

			
				
					All you need to know to take perfect photos with any camera

				

			

			
				
					EXPOSURE

				

			

			
				
					MASTERING

				

			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

	
		
			[image: ]
		

		
			
				First published in the UK in 2014 by:

				ILEX

				210 High Street

				Lewes 

				East Sussex 

				BN7 2NS

				www.ilex-press.com

				Distributed worldwide (except North America) 

				by Thames & Hudson Ltd., 181A High Holborn, 

				London WC1V 7QX, United Kingdom

				Copyright © 2014 The Ilex Press Limited 

				PUBLISHER:  Alastair Campbell

				EXECUTIVE PUBLISHER:  Roly Allen

				ASSOCIATE PUBLISHER:  Adam JuniperART DIRECTOR:  Julie Weir

				EDITORIAL DIRECTOR:  Nick Jones

				SENIOR SPECIALIST EDITOR:  Frank Gallaugher SENIOR PROJECT EDITOR:  Natalia Price-Cabrera

				ASSISTANT EDITOR:  Rachel Silverlight

				IN-HOUSE DESIGNER:  Kate Haynes

				DESIGN:  TwoSheds Design

				COLOUR ORIGINATION:  Ivy Press Reprographics

				Any copy of this book issued by the publisher is sold subject to the condition that it shall not by way of trade or otherwise be lent, resold, hired out, or otherwise circulated without the publisher’s prior consent in any form of binding or cover other than that in which it is published and without a similar condition including these words being imposed on a subsequent purchaser.

				British Library Cataloguing-in-Publication Data

				A catalogue record for this book is available from the British Library.

				ISBN 978-1-78157-974-9

				All rights reserved. No part of this publication may be reproduced or used in any form, or by any means – graphic, electronic, or mechanical, including photocopying, recording, or information storage-and-retrieval systems – without the prior permission of the publisher.

				Printed and bound in China

				10 9 8 7 6 5 4 3 2 1

			

		

	
		
			
			

		

		
			
				Introduction6

				1Technical considerations

				Cameras & Equipment10

				Exposure: An Introduction14

				Exposure Value16

				The Exposure Triangle18

				Controlling Exposure: Aperture20

				Exposure & Metering24

				Controlling Exposure: ISO26

				White Balance30

				Understanding the Histogram32

				Controlling Exposure: Shutter Speed34

				Dynamic Range40

				Controlling Dynamic Range42

				ETTR: Expose to the Right46

				Creative Exposures: Gallery48

				Additional Notes for Film Users52

				2Shutter Speed

				Matching Shutter Speed to Subject56

				Natural Light, Short Exposures60

				Subject Moving, Camera Fixed62

				Low-light Photography64

				Night Scenes68

				The Color of Darkness72

				City Lights74

				Star Trails80

				The Moon84

				Fireworks86

				Painting with Light90

				Using Filters to Extend Exposures94

				Motion Blur96

				Panning100

			

		

		
			
				3Aperture

				Wide-aperture Lenses106

				Using Shallow Depth of Field112

				Bokeh118

				Tilt-shift Lenses: Minimizing Depth of Field120

				Hyperfocal Distance122Tilt-shift Lenses: Maximizing Depth of Field124The Lensbaby128

				4  Photography

				Flash Equipment & Techniques132

				Mixing Flash & Ambient Light136

				Flash Synchronization138

				Freezing Movement with Flash140

				High-speed Flash144

				5Special Exposure Techniques

				Shooting High Dynamic Range Scenes154

				HDR Images & Tone Mapping156

				Manual Exposure Blending158

				Focus Stacking162

				6Reference

				Glossary168

				Index172

				Picture Credits176

			

		

		
			
				Introduction6

				1Technical considerations

				Cameras & Equipment10

				Exposure: An Introduction14

				Exposure Value16

				The Exposure Triangle18

				Controlling Exposure: Aperture20

				Exposure & Metering24

				Controlling Exposure: ISO26

				White Balance30

				Understanding the Histogram32

				Controlling Exposure: Shutter Speed34

				Dynamic Range40

				Controlling Dynamic Range42

				ETTR: Expose to the Right46

				Creative Exposures: Gallery48

				Additional Notes for Film Users52

				2Shutter Speed

				Matching Shutter Speed to Subject56

				Natural Light, Short Exposures60

				Subject Moving, Camera Fixed62

				Low-light Photography64

				Night Scenes68

				The Color of Darkness72

				City Lights74

				Star Trails80

				The Moon84

				Fireworks86

				Painting with Light90

				Using Filters to Extend Exposures94

				Motion Blur96

				Panning100

			

		

		
			
				3Aperture

				Wide-aperture Lenses106

				Using Shallow Depth of Field112

				Bokeh118

				Tilt-shift Lenses: Minimizing Depth of Field120

				Hyperfocal Distance122Tilt-shift Lenses: Maximizing Depth of Field124The Lensbaby128

				4Flash Photography

				Flash Equipment & Techniques132

				Mixing Flash & Ambient Light136

				Flash Synchronization138

				Freezing Movement with Flash140

				High-speed Flash144

				5Special Exposure Techniques

				Shooting High Dynamic Range Scenes154

				HDR Images & Tone Mapping156

				Manual Exposure Blending158

				Focus Stacking162

				6Reference

				Glossary168

				Index172

				Picture Credits176

			

		

		
			
				Contents

			

		

	
		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				6

			

		

		
		

		
			
			

		

		
			
			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Mastering ExposureIntroduction

			

		

		
			
				Introduction

			

		

		
			
				In principle, exposure is a straightforward topic. You measure the available light and then choose a combination of aperture, shutter speed, and ISO that will capture the scene as faithfully as possible, or, if you want to take a more artistic view, to capture it in a way that matches your creative intentions. But if you’re just getting started with photography, you’d be forgiven for thinking that setting the correct exposure is problematic. One of the main reasons for this is that most camera manufacturers have a vested interest in promoting the belief that exposure is a deeply complex and troublesome issue, one that can only be truly solved by using their ever-more sophisticated technology (different metering modes, autoexposure options, dynamic range optimization, and so on). This is not the case. In fact, as you’ll see as you work your way through this book, many of these automated and supposedly “intelligent” features are, in fact, quite a hindrance.

				The problem here is a simple one. There are clearly exposures that are wrong—for example, ones that are massively under- or overexposed to the point where the subject is no longer recognizable. But there’s no such thing as a “correct” exposure for any given scene. Different combinations of aperture, shutter speed, and ISO will produce vastly different images, as will lightening or darkening an exposure. For example, deliberately underexposing a shot by two stops to create an intentional silhouette of your subject, offset against a vibrant and dramatic sunset is correct, but so is overexposing the same shot by two stops to create a backlit portrait. Both shots look very different, but neither is wrong. In this context, “correct” is the extent to which the image you capture matches the image you intended to create, and it’s this intentionality that’s crucial. A camera doesn’t intend anything—it can’t see the world, at least not in any meaningful way, 

			

		

		
			
				and it can’t make creative decisions of its own—it just uses a set of rules and algorithms to derive a best-guess exposure.

				Admittedly, if you’re a novice photographer, automatic metering and exposure systems can make the difference between getting a shot and missing it completely. Likewise, the better the camera, the better these systems will be: shooting in Auto using a high-end DSLR will almost always produce better results than you could get using a point-and-shoot or camera phone. But despite the fact that these cameras are often capable of making great split-second decisions on exposure, focus, white balance, and so on—often better decisions than you might make when you’re first starting out—they don’t always produce a great result. If we return to the example I used above—shooting a silhouette or a backlit portrait—your camera will probably capture something that falls midway between the two. This will be technically correct—there will be detail in both your subject’s face and the sky—but the sky will appear washed out and overly bright while your subject’s face will be too dark. Technically correct, but a complete disaster from a creative or aesthetic point of view.

				The best way to address this problem is to set the exposure yourself: pick the aperture, shutter speed, and ISO that are most appropriate for the image you want to create. Along the way you’ll need to learn more about how your camera meters the scene—why it sometimes gets it wrong, and how to evaluate your exposures once you’ve taken the shot—and you’ll also need to develop a good understanding of how different apertures and shutter speeds can affect the appearance of your images as well as altering the exposure, but once you do you’ll be able to create images that reflect your creative intentions, not just the technical capabilities of your camera.

			

		

	
		
			[image: ]
		

		
		

		
			
			

		

	
		
		

		
			
			

		

		
			
			

		

		
		

		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				8

			

		

		
			
			

		

		
			
				Mastering ExposureTechnical Considerations

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Chapter 1

				TECHNICAL CONSIDERATIONS

			

		

		
			
				“There is only you and your camera. The limitations in your photography are in yourself, for what we see is what we are.” —Ernst Haas

				A photographer went to a dinner party and took along some of his favorite photographs. The host looked through them and said, "These are great, you must have a fantastic camera!” The photographer didn’t comment, but when leaving the party he shook his host’s hand and said, “That was a great meal, you must have some fantastic pots and pans!”

				The moral of the story is an obvious one—great photographs are created by great photographers, not great cameras—but this doesn’t mean that the tools of the trade are irrelevant. Far from it. The difference between a good cook and a bad one is that a good cook knows how to prepare the ingredients, how best to combine them, and how best to cook them. The net result is a great meal. A bad cook might throw them in the pot and hope for the best. 

				And it’s the same for photography: A good photographer understands the tools of the trade—the nature of light, how to measure it, and how best to capture it by manipulating an exposure to create a technically and aesthetically optimal image. This opening section is geared toward providing you with the same understanding.

			

		

	
		
		

		
			
			

		

		
			[image: ]
		

		
		

	
		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				10

			

		

		
			
			

		

		
		

		
			
			

		

		
			
				Mastering ExposureTechnical Considerations

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				CAMERAS & EQUIPMENT

			

		

		
			
				What type of camera do you need?Compact camera or DSLR?

				In the early days of digital photography, price and quality were closely related—the more you spent on a camera, the better the images it would produce—but as technology has advanced, and production costs have decreased, this is no longer the case. For example, even the most basic of DSLRs now produce images that are far superior to the high-end professional cameras I was shooting with less than ten years ago, and they’re a fraction of the cost. By the same token, most reasonably priced compact cameras will produce images that would have been considered revolutionary no more than a few years ago. In terms of image quality, then, you don’t need to spend a fortune in order to create a good photograph, and you’ll be able to create great images with either a compact camera or a DSLR (or equivalent). That said, the major advantage of choosing a DSLR over a compact camera is that the body is independent of the lens. With a compact camera, you’re stuck with either a specific focal length (Sony’s RX1, for example) or with a zoom lens that has a limited aperture range. With a DSLR, on the other hand, you will have a wide range of lenses to choose from, which can open up a range of creative possibilities that simply can’t be matched by even the best compact cameras. If you’re serious about developing your photography, a DSLR or equivalent will prove to be a much better choice.

				Megapixels and sensor size

				Back in 1999, I borrowed a Kodak DC50, a 0.38-megapixel (MP) camera (that’s just 756px x 504px) with only very limited control over the shutter speed, no aperture, ISO or white balance control, and poor autofocus. Even at the time, it seemed like a piece of junk, and I was one 

			

		

		
			
				of those shortsighted people who thought that digital photography would never catch on. Just 15 years later and things have clearly changed, and one of the biggest changes is that the resolution of even relatively basic cameras now exceeds that of 35mm film. The Nikon D800 can produce 36MP images—almost 100 times the resolution of the DC50—and even the most basic of digital cameras produce images in excess of 12MP and often a lot higher. In some ways, then, more is clearly better.

				But the number of megapixels your camera can shoot is only part of the story; of equal importance is the size of the sensor. We’ll look at this in a lot more detail in a later section, but the short version is that larger sensors, generally speaking, will produce better images than smaller sensors. For example, an image from a 16MP full-frame DSLR will always be better than the same resolution image from a camera phone as larger sensors are generally much more accurate because each individual pixel is a lot larger, i.e. they produce images with a better tonal range, less noise, more accurate color, and so on.

				Metering modes

				As you’ll see as you work your way through the subsequent sections in this opening chapter, determining a correct exposure involves being able to accurately assess and measure the brightness of a scene. As such, it’s worth checking out the metering options of any camera you’re thinking of purchasing. All cameras have some form of metering, but you’ll find it useful if you can switch to either center-weighted or spot metering. The former allows you to base the exposure on the central portion of the frame while the latter allows you to precisely measure somewhere between one and five degrees of the angle of view (see the Exposure and Metering section for more details).
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				1 So-called point-and-shoot cameras are characteristically simple to use, offering fully automated features as well as any number of preset settings for photographing at night, or taking portraits, landscapes, sports, snow, or beach scenes. However, an 

				increasing number of compact cameras also feature manual modes that allow users to set exposure, ISO, image size and format, and a number of other parameters. These manual overrides allow for greater user input and creativity.

			

		

		
			
				V The most versatile type of camera for "extreme" photography is a digital SLR that gives you full control over the aperture and shutter speed, as well as letting you use a wide range of lenses and accessories.

			

		

		
			
				1 Compared with DSLRs, compact system cameras (CSCs) are a relatively new camera format. These cameras lack the reflex mirror (and therefore the optical viewfinders) of a DSLR, allowing for a much smaller camera body. Instead of an optical viewfinder, users compose images either through an electronic 

				viewfinder or via an LCD screen—some models only have the latter—making them closer in this respect to compact or bridge cameras. Unlike compact and bridge cameras, however, CSCs have sensors close in size or as large as the majority of DSLRs, therefore enjoying all the advantages in image quality this brings.
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				Lenses

				One of the major benefits of buying a DSLR or equivalent rather than a compact camera is that you can change the lens. This gives you a high degree of control over two important factors: focal length and aperture (the size of the hole through which light passes). Focal length, which is measured in millimeters and refers to the optical distance between the point where light rays converge within a lens to the focal plane of the camera (its sensor), determines the angle of view. For example, a 50mm lens gives a field of view that is very similar to the human eye. Wide-angle lenses—those with a shorter focal length than 50mm—give a wider field of view, while telephoto lenses (those that are longer than 50mm) give a narrow a field of view.

				While focal length is clearly a crucial factor in choosing a lens, a more significant factor, for the purposes of this book at least, is the aperture range of any given lens, particularly in terms of its maximum aperture. As you’ll see in a subsequent section, lenses with a large maximum aperture present you with a much wider range of options, both in terms of controlling exposure and depth of field (the amount of an image that’s in focus versus how much is blurred).

				The bad news is that lenses with wide maximum apertures are often much more expensive. For example, Canon’s kit lens—the 18–55mm midrange zoom for their crop-sensor DSLRS—has a maximum aperture of between ƒ/3.5 (at 18mm) and ƒ/5.6 (at 55mm), while their 24–70mm L lens—a lens that covers the same focal range for their full-frame DSLRs—has a consistent maximum aperture of ƒ/2.8. This is only marginally bigger than ƒ/3.5, and two stops bigger than ƒ/5.6, yet the lens costs over 17 times the price.

				As well as being much more expensive, lenses with a bigger maximum aperture can be larger than an equivalent lens with a smaller aperture, but as you’ll see as you work through the remainder of this book, they do provide you with a range of creative opportunities that simply aren’t possible with cheaper lenses.

			

		

		
			
				Zoom versus prime lenses

				On the face of it, zoom lenses—ones that allow you to vary the focal length—seem to provide a much better alternative to lenses with a fixed focal length insofar as they allow you to capture a range of images that simply wouldn’t be possible using a single focal length. But this convenience comes with a price: they’re often heavier and bulkier, as they have more components within the lens, they’re more expensive to produce, not as sharp, and often don’t have as large a maximum aperture as their fixed focal counterparts.

				For example, one of the best, most affordable, and lightest lenses that most manufacturers produce, and one that also has a large maximum aperture, is the 50mm prime. Canon’s, for example, has a maximum aperture of ƒ/1.8 yet it’s the cheapest lens they produce. So if you only have a kit lens but decide that you’d like to explore shooting at wider apertures, this lens would be a great first choice for your second lens.

				Focal length

				Any lens can be used to shoot any subject, but generally speaking, some focal lengths are better suited to specific subjects. For example, if you’re interested in shooting landscapes then you’ll find a wide-angle lens much more useful than a telephoto as it will allow you to capture a much broader view. Likewise, if you’re into nature photography or sports photography, being able to get closer to the action with a longer focal length lens will often prove invaluable.
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				X This lens is called a fixed focal length or prime. As opposed to the limited kit zoom, this lens’ aperture opens all the way to ƒ/1.8, which gives a huge amount more freedom in exposure and composition. The trade-off, of course, is that it has exaclty one focal length. Want to zoom in? You have to get closer! 

			

		

		
			
				1 This is a typical consumer kit zoom (“kit” meaning it came as a package deal with the camera purchase). They are capable of taking excellent images, but only when used correctly, and the ways they can be used incorrectly are numerous—largely related to their limited aperture range. This one starts at ƒ/3.5 at the wide end and closes all the way down to ƒ/5.6 by the time it gets to telephoto.

			

		

		
			
				1 As you develop your photography, it’s natural to want more and more lenses to fulfill every possible shooting desire. It can be downright intimidating. But learning to work within the limits of your given tools is far more useful to developing

				 your shooting skills than amassing a huge collection of lenses. There aren’t any bad lenses anymore, anyway—the technology is too highly evolved. There are only good lenses and exceptionally good lenses. You can’t go wrong!
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				At its most basic, exposure is a very straightforward concept—it’s all about making sure the right amount of light reaches your camera’s sensor. There are a variety of ways this can be achieved, which we’ll look at shortly, but let’s first take a quick look at why we need to understand this process.

				How is an image captured digitally?

				In many ways, a digital camera’s sensor operates in a similar way to the human visual system. Just as photons strike the retina in the human eye, so photons are collected by photosites on a sensor (rather like water drops falling into a bucket). In both cases, the resulting signal is sent to be processed—either by the camera’s internal processor or the human brain—and the end result is an image. 

				Aside from the electronics involved in a camera, there is one significant difference between the two processes: The eye continually adjusts to varying levels 

			

		

		
			
				of brightness, whereas the light sensitivity of a camera’s sensor is fixed during the period of exposure. So, in order to get the exposure “right” we need to make sure that the right amount of photons hit the sensor in order to accurately represent the scene. If there are too few photons, the scene will appear dark in the final image, but too many and it will appear overly bright. 

				To make things slightly more complicated, each photosite has a limited capacity, so it can only record a certain number of photons before it becomes full. When it reaches its capacity, it will output exactly the same signal each time (pure white in the image), irrespective of how many further photons strike it during an exposure—just as a bucket with a five-gallon capacity can only ever hold five gallons of water, regardless of how much water is consequently poured into it. Fortunately, to check the exposure all you need to do is assess the histogram on your camera’s LCD display once you’ve taken a shot. 

			

		

		
			
				Exposure: An introduction

			

		

		
			
				V 90mm, 1/1000 second, ƒ/8, ISO 200

				Getting the exposure right is a matter of both hitting your target (the right exposure variables for the given amount of light) and also creative judgment (if all the tones can’t fit on the sensor, which are more important, the highlights or the shadows?). It’s a lot to keep in your head at first, but like most things, practice makes perfect.

				VV 200mm, 1/3200 second, ƒ/5.6, ISO 100

				An ultra-short shutter speed and wide aperture has frozen the movement of the waves, but this is just one possible exposure combination. A longer shutter speed and smaller aperture would have delivered the same exposure overall, but the result would be totally different.
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				A histogram is the most accurate exposure guide, whether you use the histogram on your camera or in an image-editing program. The histogram shows shadow detail at the left, mid-tone detail in the middle, and highlight detail to the right.

				A correctly exposed image will usually have a good distribution of tones across the range, whereas an underexposed image will contain relatively little highlight detail and the shadow tones will 

				often be bunched to the left. If the histogram hits the left edge of the scale, this indicates that no data has been collected in the darkest areas, and these will appear black in the final image. 

				With an overexposed image, the opposite happens—the histogram will be skewed to the right. If it hits the right edge, this means some photosites have received too much light and are completely full. These will appear as pure white pixels in the final image.
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				A term intrinsically linked to exposure is EV (short for Exposure Value), which relates to light intensity. An EV of 0 is the intensity of light required to correctly expose a neutral, 18% gray card (the default target for an exposure meter), using a 1-second exposure, an aperture of ƒ/1, and a sensitivity setting of ISO 100. All other EVs are determined from that, ranging from EV -6 (a starlit night sky) to EV +20 (bright, specular highlights).

				Take it step by step

				An EV step increase or decrease is a doubling or halving of the light intensity, so EV 2 is twice as bright as EV 1, and half as bright as EV 3, for example. In terms of real-world exposures, an EV step is the same as adjusting the shutter speed, aperture, or ISO by one full stop. For example, a cloudy, bright scene will be around EV 13, which could be exposed at 1/125 second, ƒ/8, at ISO 100. However, if the cloud thickened, the EV would drop to 12. To compensate for this you could either increase the shutter speed by one stop (to 1/60 second), open up the aperture by one stop (to ƒ/5.6), or raise the ISO by one stop (to ISO 200). Either one of these would compensate for the decrease in the light intensity, but, as we will see on the following pages, each of these fundamental exposure controls will affect the image in a different way. 

			

		

		
			
				So, there are ultimately two key factors that contribute to determining an exposure. The first of these is the EV of the scene—the amount of light reflected from the scene you are photographing—and the second is the combination of aperture, shutter speed, and ISO needed to allow sufficient light to reach your camera’s sensor. The key thing to remember is that while the EV constrains the camera settings (in that you need to select a particular aperture, shutter speed, and ISO combination to get the right exposure), it doesn’t actually determine any of the individual values. The same scene can be recorded using a wide range of apertures (providing the shutter speed and ISO are set accordingly), an equally wide range of shutter speeds (with a corresponding adjustment aperture and ISO), and a choice of ISO settings (again assuming the aperture and shutter speed are set to keep the overall exposure balance). In this sense, any scene—no matter how bright, or how dark—offers a huge range of photographic possibilities, from the safe, to the extreme. And that is precisely where the skill of the photographer comes into the equation.

			

		

		
			
				Exposure value

			

		

		
			
				N 1/160 second, ƒ/16, ISO 100

				Night-time skyline: EV -1

			

		

		
			
				V 1 second, ƒ/5, ISO 50 

				Bright sunlight and snow: EV 16
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				This list is a guide to illumination levels and their corresponding Exposure Value (EV) at an ISO 100 sensitivity setting. Each EV step increase means the intensity of the light doubles, while each single EV decrease means the light intensity is halved. This relates directly to a “stop” in terms of the aperture, shutter speed, or ISO. Remember, the type of measurement doesn’t matter—it’s all light to the final image, whether you’re measuring it in ƒ/stops, shutter speed, or ISO sensitivity. 

				The goal here isn’t to memorize the exact Exposure Values for each of these scenarios (though with time you may end up doing just that, out of habit). Rather, it’s more helpful to remember the order and hierarchy of these shooting situations. Just remembering that bright, overhead sunlight is so much brighter than a home interior can be helpful enough to remind you that a slight ISO boost, to say, 400, is probably a good idea. It’s hard to remember just how dramatic the difference in brightness is between these situations, because our eyes are so effective at presenting a consistently well-exposed scene. 

			

		

		
			
				Exposure values at 100 ISO

			

		

		
			
				EVTypical subject

				-6 Starlit night sky

				-5 Crescent moonlight, faint aurora

				-4 Quarter phase moonlight, medium intensity aurora

				-3 Full moonlight, bright aurora

				-2 Full moon light on a snowscape

				-1–+1 Night-time city skylines (varying intensity of light)

				+2 Distant lit buildings (at night)

				+3–5 Indoors, low light

				+6–7 Home interior

				+7–8 Bright street scenes, dawn and twilight

				+9–11 Just before sunrise or just after sunset

				+12 Heavily overcast, or open shade with sunlight

				+13 Cloudy, bright with no shadows

				+14 Hazy sunlight with soft shadows, or bright sun low in sky

				+15 Bright sunlight overhead with sharp shadows

				+16 Bright sunlight on snow or light sand

				+17–20 Specular sunlight reflections, intense man made lighting
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				As we discussed in a previous section, obtaining a correct exposure, at its simplest, is about ensuring that the right amount of light reaches your camera’s sensor. You need to pick an appropriate aperture, shutter speed, and ISO that when combined will ensure that your image is correctly exposed. We’ll be taking a much more detailed look at each of these settings in subsequent sections but, for the time being, it’s worth briefly summarizing how each of these settings changes the final exposure.

				The exposure variables

				The aperture, as we’ll discuss in more detail in the next section, is the size of the opening through which the light passes on its journey to your camera’s sensor. The bigger the opening, the more light gets through, and the brighter the resultant image will be. Conversely, a smaller aperture allows less light to get through, so the exposure will be darker. Shutter speed refers to the amount of time the shutter remains open. Longer shutter speeds allow more light to reach the sensor—the exposure will be brighter—while shorter shutter speeds allow less light to get through so the exposure will be darker. ISO, unlike aperture and shutter speed, doesn’t vary the amount of light reaching the sensor, but it does have a direct impact on your exposure. Increasing the ISO brightens the final image, while lowering it will darken an image. 

			

		

		
			
				When combined, these three settings are often referred to as the Exposure Triangle (or Photographic Triangle)—the three key settings that determine the brightness of each and every exposure you take—and as we have seen, varying any of these settings has a direct effect on exposure: the exposure gets brighter, or it gets darker. For example, if you’re shooting a scene in bright daylight at ƒ/16 (a small aperture), with a shutter speed of 1/100 second at ISO 100, and you open up the aperture to ƒ/11 (one stop bigger) you will allow twice as much light to reach the sensor. The resultant image will be brighter. Alternatively, if you close down the aperture by one stop to ƒ/22 only half as much light will reach the sensor. The image will be darker. The same can be done by varying the shutter speed, or by varying the ISO.
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