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In his long and distinguished career, photographer and author MICHAEL FREEMAN has concentrated principally on documentary travel reportage, and has been published in dozens of major publications worldwide, including Time-Life, GEO and Smithsonian magazine, for whom he has shot dozens of feature stories across the globe over the course of a three-decade relationship. Much of his work has focused on Asia, beginning in the early days with Thailand, and expanding throughout Southeast Asia, including Cambodia, Japan and China. His most recent book of documentary reportage is Tea Horse Road, tracing the ancient trade route that began in the 7th century between southwest China and Tibet.


His numerous books teaching the craft of photography have sold over four million copies, and been translated into 27 languages. The Photographer’s Eye is his bestselling volume, and has become the definitive work on photographic composition and design.
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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 and tables to increase their size. To return to the original view, just tap the cross in the top left-hand corner of the screen.





Introduction


There have been photography handbooks before (many), and I’ve been responsible for some of them. My first is now almost a historical document. So why bother with this one? The simple truth is that photography is changing faster now than at any time in its history. This handbook is a world away from the earliest I wrote because it has to deal with very different issues.


What’s changing most is, perhaps surprisingly, not the technology but the very idea of what photography is about. We already had the digital revolution. That’s now in the past, and what we have instead now is steady improvement in the technology. Capture becomes smarter and neater, and the possibilities of what you can then do with your images continue to increase. A bigger deal entirely is what all of us hope to get out of our photography and how to succeed at doing so. In an ocean of photographs, we all want to make interesting, personal images that somehow stand out among the millions—maybe trillions. It’s a new world of photography in which everyone shoots.


For almost their entire history, photographers recorded places, things and events, and for much of the time it was enough simply to show what they looked like because the audience was never going to be able to experience these things for themselves. This was the purpose of the early picture magazines, and the “f/8 and be there” (i.e., set your camera and show up) mentality ruled. As Lou Klein, the first art director who influenced me, said, it was all about being “in the right place at the right time.” Of course, it wasn’t. As a professional, he assumed that I was already capable of making a good picture out of any situation.


Now, there isn’t that division between professionals and amateurs, and that’s exactly why this handbook exists. It’s about everything we all had to master, and that hasn’t changed. What digital has done, however, is to enable photography for everyone—including those without a traditional camera—and to enable sharing with everyone else. There is no passive audience any more. For travel shooters, there are no viewers back home fascinated to see what they would never be able to for themselves. The audience for photos is now worldwide and they, too, take pictures, in the same places and at the same times. That simply means we have to try harder and become more skillful, not just at working the equipment but also at making images that are different, uniquely appealing, and then sharing them effectively. This handbook covers all of these bases, and its aim is to get you there.
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1 TECH


If you think of photography handbooks before (many), and I’ve been responsible for some of them. My first is now almost a historical document... so why bother with this one? The simple truth is that photography is changing faster now than at any time in its history. This handbook is a world away from the earliest I wrote because it has to deal with very different issues.


What’s changing most is, perhaps surprisingly, not the technology but the very idea of what photography is about. We already had the digital revolution. That’s now in the past, and what we have instead now is steady improvement in the technology. Capture becomes smarter and neater, and the possibilities of what you can then do with your images continue to increase. A bigger deal entirely is what all of us hope to get out of our photography and how to succeed at doing so. In an ocean of photographs, we all want to make interesting, personal images that somehow stand out among the millions—maybe trillions. It’s a new world of photography in which everyone shoots.


For almost its entire history, photographers recorded places, things and events, and for much of the time it was enough simply to show what they looked like because the audience was never going to be able to experience these things for themselves. This was the purpose of the early picture magazines, and the “f/8 and be there” (i.e., set your camera and show up) mentality ruled. As Lou Klein, the first art director who influenced me said, it was all about being “in the right place at the right time.” Of course, it wasn’t. As a professional, he assumed that I was already capable of making a good picture out of any situation.


Now, there isn’t that division between professionals and amateurs, and that’s exactly why this handbook exists. It’s about everything we all had to master, and that hasn’t changed. What digital has done, however, is to enable photography for everyone—including those without a traditional camera—and to enable sharing with everyone else. There is no passive audience any more. For travel photographers, there are no viewers back home fascinated to see what they would never be able to for themselves. The audience for photography is now worldwide and they, too, take pictures, in the same places and at the same times. That simply means we have to try harder and become more skillful, not just at working the equipment but also at making images that are different, uniquely appealing, and then sharing them effectively. This handbook covers all of these bases, and its aim is to get you there.









A FEW THINGS YOU SHOULD KNOW


Mastering the tools of the trade is a basic necessity for any endeavor. Photographic tools are essential, and so is any photographer’s skill with them. The question is, how much do they contribute to the final image?


In case this seems like a strange question, photography more than most creative activities has a complex relationship with equipment. Bright and shiny mechanical engineering attracts many people for its own sake, and unfortunately for photography, this tech love can take away from the passion for making images. Not everyone sees this as a problem, but if you have a hint of concern, the answer is a balanced view in which the tools are always in the service of the end result.


With that out of the way, operating a camera is, like driving a car, more about dealing with the interface than with the inner workings. No driver cleans a carburetor any more, and we’re increasingly removed from the camera’s workings. These are sealed engines, and we photographers mainly benefit from this as it allows us to concentrate on more essential matters like making great images. That said, there are some things worth knowing about our tools.


Probably the first thing to note is that the menu makes a modern camera look more complicated than it is. There’s usually a huge choice of settings and other options, but it masks a functional simplicity that hasn’t changed much in decades. The lens projects an image onto the sensor and can be focused to make this image, or parts of it, sharp. Two moving parts interrupt the light path: an aperture diaphragm in the lens that opens or closes to let more or less light through, and a shutter that can be set slower or faster to the same end. As the aperture also controls depth of field and the shutter can freeze or blur motion, you can choose which combination of settings to use to get the right exposure. You can also choose to amplify the sensor’s sensitivity to control the exposure, and a light meter inside the camera helps you decide what that exposure should be, meaning how bright or dark the photograph will be.


That’s basically it. All else is refinement or an excess of choice, depending on how you see it. Menus are extensive because they can be and because they give camera manufacturers something to talk about, but realistically, most of the choices are intended to be set once by you and then left alone. Many of them are ways for you to personalize the camera’s operation. The entire menu and instructions are worth going through at least once in detail, although it’s unlikely you’ll need to revisit most of it. Even if you don’t bother or leave it until later, the default automatic settings will usually give you a perfectly good result as almost every function can be automated.
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Whatever the camera (this is mine), it’s an extension of your eye and hand, and if you’re a committed photographer you need to be completely familiar and comfortable with it.






THE HEART OF THE MACHINE


Photography is very physical and the camera in your hands is the embodiment of that. It’s a tool, a machine, a piece of engineering. The casing and controls are what we engage with and have opinions about (chunky, neat, ergonomic, elegant, etc.), but even so, modern cameras are increasingly defined by their sensors.


Previously, you could expect a camera to have a very long life; image improvements came from advances in film. Now, it’s built around the sensor and the supporting software and firmware, all of which are continually being improved, so you’ll at some point want to replace it. If not exactly disposable, modern cameras have a lifespan limited by technological advances.


If you think just about image quality —the amount of detail recorded, color faithfulness, the range from bright to dark—then the camera body is only as good as its sensor. This makes it a little difficult to judge between models, because not only is sensor technology complex, but camera manufacturers reveal as little as possible about it while at the same time always putting the best interpretation on its performance. Most opinions shared on the internet about camera-sensor performance are of little value, but at least one site, DxOMark, publishes objective comparisons.


How much you actually need to know about your sensor is a lot less than the full technological picture. The first thing that may affect your choice of camera is the sensor size and how many pixels it delivers. The pixel is the smallest unit of an image, and each one comes from a photosite on the sensor—in essence, a light cell covered with a small lens. The amount of detail you can record depends on both the size of the sensor and the number of pixels.


For image quality, the larger the sensor the better, which is why professional DSLRs are full-frame (24 x 36mm) and more expensive that the APS-C (16 x 24mm) format popular in mid-level cameras. It’s also why there’s a demand in studio, landscape, and architectural photography for the larger, bulkier, and much more expensive medium-format cameras and backs, which range from around 30 x 45mm to 40 x 54mm and have resolutions up to 100 MP.


That’s not the end of the story, though. There’s still a tradeoff when the sensor is being designed between packing in as many photosites as possible (higher resolution) and having larger photosites (better light gathering). High pixel density means more detail recorded, but larger pixels means a better range of tones from bright to dark and better ability to shoot in dark conditions. The range of tones from bright to dark is called the dynamic range, and it depends considerably on the signal-to-noise ratio and the noise floor. A low noise floor means more detail captured in dark conditions, and that comes with larger photosites.


In short, maximum resolution, if that’s important to you, comes with less ability to shoot in low lighting, and some camera sensors are designed for that. Other camera models balance quite high resolution with good low-light performance. The priorities are for you to choose.
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The state-of-theart, 42-megapixel fullframe (36mm x 24mm) sensor at the heart of the Sony Alpha 7rii.
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The photosite layer of an imaging sensor sits under a variety of filters, each of which serves a particular purpose. In some cases, there may be no low-pass filter at all, which increases image acuity, while risking moiré (interference pattern).


Whatever the size, resolution, and lightgathering ability, sensors capture more data than can be seen on a computer screen or in a print. Our eyes can distinguish between about 10 million different colors and tones, and most computer screens and JPEGs show 16.7 million—more than enough. The shorthand way of describing this level is 8-bit, which means eight digital bits to describe each pixel per channel (red, green, and blue).


A paper print shows less. A good digital camera, however, records in 12-bit or 14-bit, and as the table shows, that’s a massive increase. In the right conditions, that can mean up to four f / stops of extra image data, and that’s useful when processing the image down to 8-bit to recover more highlights and more shadow details. This is exactly what the camera’s imaging processor does if you elect to save JPEGs or TIFFs. It aims for the best result and then throws the unused bit depth away. You can, however (and usually should), choose to save the Raw file when you set up the camera menu. Then you can use your computer’s more powerful processor to get exactly the results you want rather than leaving it to the camera. You can also revisit and reprocess as many times as you like. This is the overwhelming argument for always shooting Raw. They’re bigger files, but so what? Data storage is very cheap.
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From left to right, the sequence of processing the captured image into one with normal appearance, from de-mosaicing through white balance and gamma curve, as detailed opposite. All of this happens before you see and process the image.





The Raw Conversion Sequence


This is what happens when the captured image is turned into a viewable one, either in the camera or on your computer. Except with special software, you don’t see these steps until the end:






	1

	“Demosaicing”—The blocky patchwork of colors from the color filter array at the front of the sensor is processed to resemble the originals in the scene. This is very intensive and, frankly, better tackled in a computer—one of the arguments for shooting Raw and processing it in Photoshop, Lightroom, Capture One, or other software. Software engineers put a lot of effort into getting this step right.







	2

	White Balance—The overall color appearance is adjusted according to the choice selected on the camera. The double number of green filters in the color filter array adds a green cast that needs to be removed. Your chosen white balance setting is kept as a tag that, if you save the Raw file for later processing, the software can use or ignore as you see fit.







	3

	Apply Gamma Curve—The sensor records light in proportion to the exposure, in a linear way. Our eyes do not see light linearly. They are much more complicated, employing a logarithmic response while scanning the scene rapidly so they sense a wider range of brightness. This original linear image looks much too dark to our eyes and, to appear normal, is given a strong adjustment curve known as a 2.2 gamma curve. This expands the darker pixel levels and squashes the brighter pixel levels.







	4

	Tidying Up—Various other jobs include applying some sharpening to take care of the slight softening caused by “demosaicing” and applying contrast and saturation adjustments.








At this point, you can make your own adjustments during processing (see here), using a Rawprocessing engine like Adobe’s ACR, or other tools. You can then save the image as a TIFF, a JPEG, or a DNG (digital negative), but not in the original Raw format, which is proprietary to the camera manufacturer.






Shooting Raw


Image file formats are the ways in which the picture is coded and stored, and you have a choice. The original format direct from the sensor is called Raw and its coding is proprietary to each manufacturer. Raw contains more tonal and color information (measured in bit-depth) than can be displayed on a screen or in a print, and for that reason allows you wide processing choices (i.e., you can recover shadow and highlight details) when you convert this into one of the two normal formats for saving: JPEG or TIFF.


JPEGS are 8-bit, compressed in size with some small, usually unnoticeable loss of quality, and are the standard format for distributing across the Internet. TIFFs can be compressed without loss and are standard for archiving; they are either 8-bit or 16-bit (the latter for further image adjustment). If you choose JPEG or TIFF format in the camera’s menu, the camera’s processor will make the conversion automatically, but shooting and saving Raw, which most cameras allow, gives you the opportunity to take care over the processing yourself. This is the single most compelling reason for shooting Raw, unless sending the image is so urgent that you need a JPEG instantly.






	
 



	Bit-depth Per channel


	Number of Colors/Tones







	Human Vision


	n/a


	~ 10 million







	8-bit JPEG


	28


	16.7 million







	12-bit Camera Raw


	212


	68.7 billion







	14-bit Camera Raw


	214


	4.4 trillion







	16-bit TIFF


	216


	281 trillion










How Sensors Impact Image Quality


•   Number of pixels determines image resolution and level of detail captured


•   Larger sensors allow more pixels and shallower depth of field


•   Photosite grid pattern on the sensor can cause a moiré (interference) pattern if the grid coincides with a pattern in the scene (i.e., a distant row of railings)


•   Larger pixels collect more light, improving dynamic range and low-light performance


•   Raw files capture more information than the final viewable image


•   Color is interpolated, and so can be re-interpolated later


•   Color resolution is much less (a third) of the luminance resolution


•   Overexposed photosites record no data whatsoever, sometimes resulting in “clipped highlights” that are cut off from the natural flow of highlight details
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The value of shooting Raw stands out with high dynamic range scenes. The ovals on the processing-plan screenshot (top left) show local adjustments. Applied to the Raw file on the left, they reach deeper into the dynamic range of this backlit shot than they do when applied to the JPEG above.






AMP THE SENSITIVITY


One special advantage of modern sensors is that their light capture can be amplified in-camera without too much damage to image quality. ISO (International Organization for Standardization) is the successor to ASA (which was used for film) and is the measure of sensor sensitivity. The lowest number available on your camera— typically ISO 100 or ISO 200—is its base sensitivity and will give you the best image quality possible.


You can raise your ISO for a better response to light, and most people do this when light levels get low, such as after sunset or in deep shade. Doing this does not change the response of the sensor to the light striking it; instead, it amplifies the signal. There are consequences, however.


Modern cameras allow for ridiculously high amplifications so that you can shoot in conditions where even your eyes have difficulty seeing. In other words, it is possible to shoot in almost any lighting conditions. However, the penalty for raising the ISO, as with any kind of signal amplification, is an increase in noise—the visual equivalent of an audio hiss. There are three basic kinds of noise: random, fixed-pattern, and banding. Random noise is the one most affected by raising the ISO, and it appears as a coarse speckling, more noticeable in smooth areas of the image. There are no hard and fast rules about how much noise an image should or shouldn’t have. That depends on how large the image will be displayed as well as on what you personally deem acceptable.
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A high-ISO setting brings noise, which interferes with detail, but allows faster shutter speeds. Here, in a temple in Hangzhou, China, the scene was shot at ISO 3200 (above left) to capture the movement, but then again, without the monk, at ISO 200 (above right). Combined as layers in Photoshop, they were composited manually with an eraser brush.





The Exposure Triangle





There are three camera settings that control brightness: aperture, shutter speed, and ISO. You select your combination of these three to get an exposure, hence the expression “exposure triangle.” Two of them control how much light enters the camera to strike the sensor (aperture and shutter speed), while the third, the ISO setting, works differently in that it amplifies the signal. Raising one of these three settings means you need to lower one or both of the other two. There’s always more choice with plenty of light, but in darker situations you will have to prioritize one setting and make compromises.





Unlike traditional film grain, noise has no redeeming qualities and just degrades the image, so the exposure triangle is in fact a lopsided one. There are good reasons for wanting to increase or decrease both aperture and shutter speed, but raising the ISO is always a negative, last-resort choice. This makes choosing the balance between the three settings interesting and skillful. Using the exposure triangle means knowing clearly what your priorities are for any shot— typically an ideal shutter speed, a certain depth of field, and overall image quality.
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PERFECT EXPOSURE



With a choice of different metering methods—particularly including smart metering, which goes by different brand names but basically subdivides the scene into a mosaic of brightness then compares this pattern with a database of thousands of images—there should be nothing getting in the way of perfect exposure every time. Nothing, that is, except the crucial ingredient of what you personally want the final image to look like.
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