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MICHAEL FREEMAN


THE COLOUR PHOTOGRAPHY FIELD GUIDE


The essential guide to colour for striking digital images


I L E X




Understand the role colour plays in your images, learn to appreciate its dynamic effects and find out how to capture and reproduce it as precisely as possible in your own images.


The Colour Photography Field Guide provides a unique look at analysing and combining three important ways of dealing with colour. The first is the subjective and cultural response to individual colour: the perception. The second is how colours are found and appear in photography: the science. The third is the means by which they can be viewed and altered digitally: the expression.


• A clear and technically precise look at how colour affects your digital images


• Portable and lightweight, for on-the-spot information and inspiration


• With a host of case studies examining difficult colour situations such as capturing flesh tones and unreal colours
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INTRODUCTION


Color is a wonderful phenomenon. In images from paintings to photos it can bring a pleasure that is experienced rather than considered, in much the same way as music. Color in photography is now much closer to painting than ever before, not in the way it looks but in the huge amount of control that digital cameras and digital image editing give.
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MONOCHROME


A High Court judge walking down the front steps of St Paul’s Cathedral in London. The white of his collar, wig, and cuffs provide a wonderful contrast against his black robes, and chimes nicely with the columns behind him.


Color isn’t just about hue and wavelength, and while it’s important to understand the technical background in order to get the most from your camera and software, the real secret to making eye-catching and beautiful pictures is understanding the impact that color has on our eye and our mind.


Photography’s black-and-white beginnings were overtaken when color film became widely available, and the richness and sensation of color were enthusiastically embraced by almost everyone. Monochrome has its place in photography (and indeed is enjoying a digital revival), but color will always be the major player in imagery. In the first chapter, I’ll explain what makes colors the way they are—or rather, the way we see them—and how your camera’s sensor captures them and turns them into a viewable image. However, color becomes meaningful only when it is perceived, and that requires the eye-brain combination—what is now known as the HVS (Human Vision System). The main idea behind this book is to teach you how to make full use of color’s unique properties when you’re shooting. Unique because we are able to actually enjoy it rather than just take it in as a matter of fact, in much the same way that we enjoy music. Of course, what color combinations are pleasurable to the individual varies, just like music. This field guide will also help you with finding and choosing colors that you can expect to have an effect on the people who see your images. For instance, color has many and varied associations. There is, for example, the association of color with temperature. Red, orange, and yellow convey a sense of warmth, while blues and aquas trigger feelings of coldness. Color can convey state of mind, from alert and excitable (fully saturated yellow, orange), to contemplative and even melancholy (cool colors with low saturation). Color can signify status and desirability: think purple and gold. These triggers to our emotions have been used for centuries by painters and more recently by interior and product designers.


The entire digital photo workflow is now full of potential for managing color to perfection, which means being confident in reproducing color accurately, and also being able to interpret color according to the way you see, remember, and think about it. As we’ll see, expressive color in photography goes beyond measurement into personal likes and dislikes—a direct result of color’s unique ability to trigger feelings. Camera sensors capture more of the subtleties of color than ever before, and when it comes to processing the results, especially from Raw files, the possibilities are endless with the latest software. I’ll be showing you how to use your eye as a tool which is ultimately more reliable than any measuring device.




THE LANGUAGE OF COLOR


Understanding color begins with familiarizing yourself with its special terminology. We all think we know what color means, but rarely do we have the need to think about it logically. As photographers, however, we need to. Color from your camera and on your screen is constructed from red, blue, and green, but we don’t think about color in these terms.
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SIMPLICITY


When the feature you want to be the focus in a picture is variously colored or patterned, like this headscarf worn by a young Dinka woman in Southern Sudan, sometimes keeping it simple results in a stronger image.


Instead, we think, when we have to at all, first about hue, and then about brightness and saturation. I’ll explain this in the following pages, and in passing take a quick look at how color has been thought about throughout the ages, before photography. One of the true benefits of digital photography and digital processing is that we can now take this deeper look at color. And in fact, we ought to.


How color affects the viewer—your viewers, the people who are going to look at your images—is now highly practical. Two developments in digital photography illustrate the new ways of thinking about color that have already entered photography: the color circle and RGB. The color circle as a way of displaying pure hues has a long history, and it’s far from theoretical. Now, along with color-space models, it is familiar to anyone using Photoshop or Lightroom. It even makes an appearance in most digital cameras, when you adjust the hue. RGB is even more well known, because the camera’s sensor, which records monochrome, is filtered with a mosaic of these three colors, and the resulting image is a combination of these three as channels. Digitally, when processing and later, you can actually take these apart and make adjustments.


In this first chapter we’ll see not only this, but look at the individual colors themselves and the fundamental differences between the digital primaries (RGB) and the painting primaries (RYB). The visual power of red, the brilliance of yellow, or the coolness of blue all present different factors for consideration. The better you understand the psychological response to color, both overt and hidden, the better you’ll be able to take advantage of it in your images.


Color Theory, Color Practice


Our response to colors is complex, involving reactions at an emotional, subjective level to the physical facts of light at different wavelengths.


Used well, color can be by far the most powerful element in a photograph. If it strikes a sympathetic chord in the viewer, it can be the very essence of the image. In this, it differs from other graphic elements. The arrangement of lines, for instance, may create a sensation of movement or stability, but color invokes responses at different levels, including some that are not always possible to describe accurately. Nevertheless, the difficulty of finding an exact terminology does not lessen the importance of what Gauguin called the “inner force” of color. It is often more appropriate to say that we experience, rather than simply see, a color.


The physicist James Clerk Maxwell, in 1872, determined that the human eye distinguishes color by responding to three different stimuli, the so-called tristimulus response that is very closely related to the way in which digital cameras and computer monitors work. He wrote: “We are capable of feeling three different color sensations. Light of different kinds excites these sensations in different proportions, and it is by the different combinations of these three primary sensations that all the varieties of visible color are produced.” In fact, the three stimuli are three different pigments in the cones of the retina—erythrolabe, chlorolabe, and rhodopsin—which are sensitive to red, green, and blue light.




The multilevel sensation of color


Our ultimate response to color depends on a mixture of the physical, physiological, and psychological components. Color is wavelength and measurable scientifically (see here). It is then processed by the eye-brain combination, beginning with the retina. Finally, the brain relates this stimulus to its own experience, which can involve associations as varied as emotion, preference, and symbolism.
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THE EYE AND PERCEPTION


The lens focuses an image, with the iris helping to control the amount of light entering. The retina contains a mixture of rods and cones, the former sensitive to low light but monochrome, the latter needing more light but sensitive to color. The fovea has the highest concentration for high resolution.


This discovery had major implications, not only for the recording and display of color—digital sensors, film, and computer monitors work using much the same principle as the eye—but on the fundamental idea that all colors can be created by mixing three. Painters had already come to that conclusion, though with different hues, and all this lent a special force to the concept of basic colors, the ones that can be used as building blocks to make others. Here is a case where physical fact transforms into color aesthetics, and for much of this chapter we’ll look at color through its basic perceptual hues. The starting point is the palette of pure colors.





COMBINED SENSITIVITY


Adding the three kinds of cone together gives spectral vision that is clearly weighted toward green, but the addition of rod sensitivity gives an even spread.
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Most of the theory of color aesthetics has been developed with painters in mind, and for the most part has only vaguely been applied to photography. I shall attempt to redress this balance a little in the following pages. The usefulness of studying color theory for a photographer is that it will refine your discrimination and judgment. It is too easy to evaluate colors and color relationships on the simple, subjective grounds of “like” or “don’t like.” Certainly, most people do judge color in this way, but this is analogous to enjoying music without having any musical training; while the lack does not inhibit the pleasure of listening, a study of music will definitely enhance it. Moreover, if, as a photographer, you want to become skilled in creating powerful color effects, the theory of color will certainly give you the means. Although color provokes a subjective response in a viewer, it does obey definite laws; we will see this in a few pages when we consider relationships between colors. The principle of harmony is not only a matter of whether an effect seems pleasing or not, but also depends on the actual, physical relationships, and can be measured.


[image: Image]


TRICOLOR SENSITIVITY


Like a sensor, there are three types of cone, each sensitive to a different wavelength. Note that the red-sensitive cones actually peak in yellow. Scotopic, monochrome vision, peaks in between blue and green. These charts show the wavelength response of the green-sensitive cones, blue-sensitive cones, red-sensitive cones, and scotopic vision (rods).


Color Models


An essential first step in describing and dealing with color is to measure it in a standard way—and there are several of these methods, each with its particular uses and each using three common parameters.


This is part of a terminology that has sprung up with digital imaging, but in fact color models evolved centuries ago. The first known color diagram is from the 15th century, but it was a scale of the different colors of urine for medical use. The scientific analysis of color and the creation of graphic models to represent it began in earnest after the publication of Isaac Newton’s Opticks in 1702. His key discovery was that light contains a sequence of wavelengths that each have a specific color, which we will look at in more detail on here, but this has overshadowed two other important contributions. One was to arrange colors in a circle to show their relationships with each other, and that which followed from it: the notion of complementary colors, opposite each other on the circle, which mix to create a neutral. More of this in Chapter 3.


The earliest color models were circles, though other shapes were used, such as the triangle and linear scales. For considering hues these two-dimensional diagrams are adequate, but as the full range of color needs three parameters, the more complete color models are now usually represented as 3-D solids. As we will see in the next several pages, the most widely used and accepted set of parameters for defining color are hue, saturation, and brightness.
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NEWTON’S CIRCLE


The spectral colors identified by Newton are those of the rainbow and are commonly described by seven names: red, orange, yellow, green, blue, indigo, and violet. All of these can be laid out in a continuous progressive sequence, but if this sequence is arranged as a circle, as Newton did, the relationships between all the hues become clearer. The circle is also a great help in understanding the reasons for color harmony and balance. It is the basic tool of color theory. Newton described the colors in his book, rather than showing them, and they have been interpreted here. With seven identified hues, it is, of course, asymmetrical.


Considering just the color circle and hue—the essence of color—there is a conflict between those models based on reflected light and those based on transmitted light. We will keep returning to this issue, because it causes problems with identifying primary colors (here) and complementary relationships (here). When Newton began the debate with his splitting of the prism and his color circle, he was showing spectral colors, while most other color theorists worked, quite reasonably enough, with pigments that are seen by reflected light. In digital photography we use both systems—transmitted light for viewing on the monitor and reflected light for prints—so we cannot escape the conflict. This is examined in more detail on the following pages, but basically, not only are the hues somewhat different between the two systems, but they are viewed in completely different circumstances so that there is no common ground for comparing them. The spectral color circle of Newton printed here is only an approximation, as it is impossible to reproduce accurately on paper with printing inks.
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THE SPECTRAL CIRCLE


The color spectrum is in fact continuous, one hue blending into the next. Here it is arranged as a circle and rotated so that red (0º in the usual notation of hues) is at the top.
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BLANC’S COLOR STAR


A color star by Charles Blanc developed in 1867 uses conventional primary and secondary colors, but the tertiaries have some pretty exotic names.
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THE COLOR TRIANGLE OF DELACROIX


The French painter Delacroix constructed a triangle with arcs of primary colors at each apex, connected by the secondaries.


[image: Image]


OSTWALD’S CIRCLE


The German chemist Wilhelm Ostwald in 1916 produced a 24-part circle based on the four perceptual primaries: red, yellow, blue, and green. Edward Hering had argued, like Mondrian, that green was perceptually basic.


As color models developed, they took into account the ways in which colors are modulated to be brighter or darker and to be more or less saturated. Painters could achieve all of this modulation with black and white pigments (or with complementaries), which is why it took some time to arrive at a full understanding of the three axes of color—hue, saturation, and brightness. Reproducing these made a three-dimensional solid necessary, and the first was that created by Albert Munsell.
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ITTEN’S CIRCLE AND TRIANGLE


The color circle of Johannes Itten at the Bauhaus also begins with red, yellow, and blue. With the secondaries and tertiaries this divides into 12 parts. The color triangle is derived from this, although the tertiaries are necessarily different.
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THE MUNSELL CIRCLE


The American painter Albert Munsell published in 1905 his color model that was to become the standard for colorimetry, and is used to this day in GretagMacbeth/X-Rite charts. It is based on five principal colors—red, yellow, green, blue, and purple—and five intermediates, all finally sub-divided into 100. This circle was the basis of the more valuable solid (see below).
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THE MUNSELL TREE


In Munsell’s 3-D solid, chroma runs around the circumference, with a scale of desaturation inward toward the center and a polar axis from black to white. But because maximum saturation (chroma) is reached at different levels of brightness by different hues, the final shape is asymmetrical and so often represented, as here, as a tree. Here, Munsell’s steps have been replaced by continuous tone.





L*A*B*


CIE Lab (strictly speaking, L*a*b*), was developed in 1976 by the Commission Internationale d’Eclairage, designed to match human perception as closely as possible. It uses hue, saturation, and brightness along three axes, and digitally these are three separate channels, which can be accessed in Photoshop. Significantly, it is a very large color space, and so is a useful theoretical model that can contain most other models. One axis/channel is L* representing luminance (that is, brightness), a second is a* for a red-green scale, and the third b* for a blue-yellow scale. The principle is that red cannot contain green (nor vice versa) and blue cannot contain yellow (nor vice versa). Shown here are a circular cross-section and a cross-section through the 3-D solid. This latter cross-section represents the spectral color gamut with a characteristically asymmetrical shape due to the human eye’s extended sensitivity toward green. We will see this shape later when we look at color spaces and gamuts (here).
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PRIMARY COLORS


Red, green, and blue are the primary colors of the digital age, while red, yellow, and blue mix to form most other shades for the painter.


Primary Hues


A few pure hues are considered to be the basic colors from which all others are derived, yet there have been different versions of exactly what these are.


The idea of primary colors is an old one, dating back many centuries, but it has not always meant the same thing. In one sense it means a core of the most important colors, but added to this is the concept of irreducible hues from which all others can be created. These two are not necessarily the same. Most of us are now familiar with the idea of digital color being made up from red, green, and blue, but this is a relatively recent concept. As the color historian John Gage notes, anthropological studies of language have revealed “the much older and more universal set, black, white, and red,” because “the earliest color-categories were those of light and dark, followed almost universally by a term for ‘red.’”
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AN ANCIENT PRIMARY


Throughout history, the range of hues between red and orange have been considered the strongest, the most “colorful,” and feature prominently in numerous religions. In Indian mythology red symbolizes, among other things, female power—a suitable backdrop to these bronze statues of the goddess Devi.


Before the idea of mixing colors entered the scene as a way of defining primaries, they were identified by different processes, some intuitive, others related to the materials. Theophrastus in the late 5th century reported that Democritus argued for four “simple” colors: black, white, red, and green. Aristotle identified five unmixed colors: crimson, violet, leek-green, deep blue, and either gray or white. In the Middle Ages, red, yellow, and blue were used not because they mixed to produce other colors, but because they were the three most prized color materials: vermilion, gold, and ultramarine. Moreover, some of the earliest notions of basic primaries linked them to fundamental concepts such as the four elements (earth, air, fire, water) and to the seasons. Even Leonardo da Vinci had views on this.


With the development of sophisticated oil painting techniques in the 16th century, the mixing of pigments to create new colors became more important. Pigments had, of course, been mixed for as long as man painted (the oldest known artifact is a quarter-million-year-old mortar used for this purpose), but now the theorists began to take part. Agreement gradually settled through experiment on the three colors red, yellow, and blue as what became known as the “painters’ primaries,” and these remain valid today, even though they are clearly apart from the RGB used in digital imaging. There is a major difference in the way colors can be mixed between physical pigments like paint, and light. Mixing physical painters’ primaries is intuitive and seems natural, while mixing colored light produces different results that are not intuitive. Red and green, for example, produce yellow, which is not what the eye expects. This method of mixing is how digital cameras, monitor screens, color film and, incidentally, our retinas work, which makes it highly relevant for photography, but it is at odds with the mixing of pigment on paper. Instead of red, yellow, and blue, the three primaries for transmitted light are red, green, and blue. This fact became known well before colored lights could be projected by the trick of spinning a disk on which colors were painted. However, a comparison between the two systems, reflected and transmitted, is impossible to reproduce accurately in any one medium, and here on the page the reflected colors print the more accurately. The transmitted primaries RGB are spectral, and for true accuracy you should view them on your monitor—they look brighter and more intense than their equivalents on paper.
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COLOR CUBE


Hue is one of three qualities of color that can be measured in the Hue Saturation Brightness (HSB) model. One illustration of the relationship is a cube, shown here with hue changing horizontally across the left face, saturation horizontally across the right face, and brightness vertically across both from a black base to a white top.




Hue


The fundamental quality of color is hue. Hue is very much the prime quality of a color, and is what gives the color its uniqueness. When most people refer to “color,” they usually have in mind the hue—the quality that differentiates red from blue from yellow, and so on. In fact, we prefer to give names to colors than to give qualified descriptions. “Crimson” sounds more precise and identifiable, for instance, than “red with a touch of magenta,” and “ocher” a more natural definition than “dark yellow.”
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