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LIGHT FOR VISUAL ARTISTS


Understanding and Using Light in Art & Design


Second Edition





Richard Yot


LAURENCE KING PUBLISHING




FOREWORD


Welcome to this revised and updated edition of Light for Visual Artists. My original motivation for writing this book many years ago was the lack of any equivalent in the market – light as a subject for artists had been neglected.


So I wrote the original book to fill the gap and to present the information in a concise and accurate way, mixing both scientific and artistic concepts together in an accessible manner. It was always my intention for the book to be aimed at a very wide audience, not just painters and illustrators but also digital 3-D artists, photographers, cinematographers and compositors – anyone whose work depends in one way or another on light to help tell a story.


What makes this book unique is that it can be applied to any field of visual art; it also deals with all aspects of light, from science to storytelling and symbolism. The book is intended to delve into both the how and the why, the craft and the art.


The second edition has seen some substantial changes, with many new images and some updates in the text to reflect the additional knowledge and experience I have acquired since writing the original book ten years ago.


I hope that by providing a solid real-world foundation for the mechanics of light I can help artists to take creative decisions more freely. Knowing the rules allows for better judgement when it comes to either applying them, or breaking them.





Richard Yot
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1: Basic Principles 


2: Light Direction


3: Natural Light 


4: Indoor and Artificial Lighting 


5: Shadows


6: How We Perceive Surfaces 


7: Diffuse Reflection


8: Specular Reflection


9: Translucency and Transparency 


10: Colour 




PART 1


LIGHTING FUNDAMENTALS


This introductory section explains the essential aspects of light and how to depict them in any situation. Different types of lighting, and what makes each unique, are described in detail. How light interacts with matter is explained, along with detailed and physically accurate explanations of how and why different materials react to light in their own unique ways.




1: BASIC PRINCIPLES


This introductory chapter examines the fundamentals of everyday lighting situations, providing you with all the information you need to develop an understanding of how light works in normal daylight and in artificial light. Light is not difficult to understand, but it does require a conscious effort to observe its effects because you don’t usually notice them in everyday life. Once your eyes have been opened, however, you will discover a whole new dimension to the world that will greatly enhance your visual perception and your aesthetic sensibilities.
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On a cloudless day, blue light scattered by the earth’s atmosphere shines on everything around us. Note the blue tones on the building and windows.


How light behaves
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This first section of the book uses a diagram of a white ball on a white ground to demonstrate how light behaves in different everyday situations. Here it illustrates a sunny afternoon. The main source of light is the sun, while the blue sky supplies a second source of light with very different characteristics. Some bounced light between the white base and the ball supplies a third source of light.


The brightest light is coming from the sun and is white light emanating from a small source, which causes it to cast sharp-edged shadows. The second source, the blue sky, is a very large light source and, as a result, creates very soft shadows (which are completely masked by the direct light coming from the sun). The smaller the source of the light, the harder the shadows.


The light coming from the blue sky has a very strong colour cast, which affects everything in this scene. The shadow cast by the ball is blue because it is illuminated by blue skylight, since the ball is shielding it from the white light of the sun. Those parts of the ball not in direct sunlight also take on a blue hue because they are lit by the blue sky.


Finally, the light that is reflected between the card and the ball is also predominantly blue (even though the card and ball are white), since it is blue skylight that is being reflected by the white objects. The surfaces that are closer together receive more of this reflected light than those that are further apart; the bottom part of the ball is lighter than the centre because it is closer to the white card.


The darkest areas in the image are the base of the cast shadow and the border between the areas of the ball that are in sunlight and in shade: this zone is called the terminator. The base of the cast shadow is very dark because it receives no sunlight and the ball is masking it from most of the skylight and bounced light. The other end of the cast shadow is lighter because it is receiving more light from the sky as well as bounced light from the ball.


WHY IS THE TERMINATOR THE DARKEST AREA ON THE BALL?


This is partly because of the effect of contrast – being so near to the very bright side of the ball in sunlight makes it appear to be darker – but it is also receiving less of the bounced light reflected by the white card. So, unlike the rest of the ball, which is receiving either full sunlight or light reflected from the white card, its main source of illumination is the blue sky. It is the area in between the main light (the sun) and the fill light (the reflected light from the card).


WHY IS THE LIGHT FROM THE SKY BLUE?


Visible light is made up of particles of pure energy called photons, which have different wavelengths depending on their colour: blue light comprises photons with shorter wavelengths, whereas red light is made up of photons with longer wavelengths.


White light from the sun is composed of a continuous spectrum of colours, conventionally divided into the colours of the rainbow (with progressively longer wavelengths: violet, indigo, blue, green, yellow, orange and red). It is the mixture of these colours that produces white.
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This diagram represents the differing wavelengths of the photons that make up red and blue light.


However, when light travels through the atmosphere of the earth, the shorter wavelengths of light become scattered. The earth’s atmosphere is composed of various gases, and these gases scatter light when the electrons within them interact with light. Photons travelling through the atmosphere encounter the electrons, which can absorb and re-emit them and point them in a different direction, causing a diffuse scattering effect. Shorter wavelengths are more likely than longer ones to be diffused, so the photons scattered in all directions by this interaction are predominantly blue.


Longer wavelengths of light, such as red, can travel further through the atmosphere without being scattered. This is why sunsets are red: as the sunlight travels through a thicker layer of air to reach us when it is lower in the sky, a lot of the blue light is lost from scattering, and the light that remains is predominantly red.


The effect of blue photons bouncing in all directions is an atmosphere that actually glows with blue light, an effect that is clearly visible from space. This blue light is strong enough to illuminate areas that are not in direct sunlight, which is why you can still see when you are in open shade.
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The shadows in this photo have a strong blue cast because they are being illuminated by the blue sky.
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The sun’s light glows red at sunset because the shorter blue wavelengths have been lost thanks to scattering. Note, however, that the scattered blue light is reflecting back from the eastern sky and acting as a fill on the foreground waves.


Radiance


When light hits a surface it either bounces or is absorbed by it, depending on the colour of the surface. A white object will reflect all wavelengths equally, whereas a black object will absorb them all. When white light hits a red surface the blue and green wavelengths are absorbed and the red light is reflected.


So, if white light hits a red surface the photons reflected by the surface will be red. When these photons hit the next surface in their path they will therefore illuminate it with red light. This phenomenon is known as radiance, and causes the colours of adjacent objects to have an effect on each other.


Radiance is usually a subtle effect, and it takes a great deal of light for it to become apparent. In soft or dim light it may not be visible at all, but in bright light it can add a lot of colour to the surfaces it affects. Light reflecting between objects of the same colour can create a very saturated effect – the bounced light reinforces the existing colour of the underlying surface, making it glow vividly. Take a look at the real-world examples shown here to see the effect. You will sometimes see this phenomenon in bright daylight.
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The abdomen of this insect has been strongly coloured by red light reflecting from the poppy.
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The sunlight bouncing off the red sofa is creating a noticeable red tint on the white walls and ceiling.
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The light reflecting from this venetian blind is projecting the colour of the wood onto the wall.
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As the light bounces between these wooden slats the colour of the wood is enhanced because light of the same colour is reflecting back onto it. The coloured light and the underlying surface combine to create a glowing and saturated version of the wood’s existing colour.


Balancing light and shade


How you will choose to represent a scene is subjective and open to interpretation. Most situations will have a light to shade ratio that produces a balanced range of light and dark, which is what we perceive to be normal. However, there are some situations where the natural order of things tends towards either extreme of light or dark, such as fog or snow on the one hand, or night-time on the other. Alternatively, you might choose to emphasize one of these extremes for visual impact, or to convey a specific feeling.
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The stark simplicity of this photograph is created by its limited palette: white and some dark greys and blacks.


HIGH-KEY LIGHTING


High-key images have a predominance of white or very light tones and tend to look light and airy. High-key lighting is often (but not always) soft, and detail is generally low. In nature, high-key lighting is found in fog and snow, where even shadows are light, thanks to the amount of reflected light bouncing around.


LOW-KEY LIGHTING


Low-key images have very little light in them. Contrast is usually high and the lighting is hard. Low-key lighting can create a very moody atmosphere and is often used for this effect. The most obvious setting for low-key lighting is night-time, but it can also be found in other situations, such as during storms and in dark interiors.
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The drama of this image is emphasized by the low-key lighting.


White balance


Most light sources in everyday situations have a colour cast, although the brain is very good at filtering this out. As long as there is a vague mixture of the three primaries in the light, the brain interprets it as white. Even under lighting with very strong colour we have the ability to filter the information our eyes receive and make sense of the colours so that we perceive them in a relative manner rather than an absolute one.


The obvious way of demonstrating this is to use a digital camera with the white balance set to daylight: this is a neutral setting, which will reflect the colours that are actually there.


The brain will convert the colours to make them resemble the first image, top left, but the camera paints the true picture, top right. An easy way to confirm this fact is to look at windows from the outside: next time you are outdoors in the evening look at the colour coming from the windows of houses and you will see that the house interiors are bright orange. When we aren’t directly under the light source we can see its true colour.


Something very similar happens when we stand in open shade, where the light is very blue. We perceive the light as being neutral, but if we step back and look at the shade from under sunlight, the blue cast is much easier to see. There are many other situations where lights have a strong cast: fluorescent light is often green, street lighting is very deep orange, evening sunlight progresses from a light yellow to a deep red, and so on.
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The image has been shot with a window acting as the light source. The light is coming indirectly from an overcast sky and is relatively neutral.
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The blinds have been closed and standard household light bulbs are the light source. The strength of the colour cast in this image may well have surprised you, since tungsten lighting is not usually perceived as being such a bright yellow/orange.
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From within open shade we perceive the light as being neutral, but stepping back reveals it to be a deep shade of blue.
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Viewing tungsten light from outside helps to reveal its true colour. Here it looks bright orange, whereas inside the room this would not be nearly so noticeable.


Three-point lighting


A commonly taught lighting technique is the classic three-point lighting set-up, and beginners are sometimes encouraged to use this as an effective way of lighting their scenes. Three-point lighting was originally developed as a way of lighting for film, and its one benefit is that it is easy to learn and understand. It consists of a bright main light coming from one side, dim fill light coming from the opposite side, and a back light behind the subject, which is used to pick out edges and highlight form.


The biggest problem with this set-up is that it is artificial and doesn’t reflect reality. The use of back lighting particularly should be considered only if you are looking for a specific effect, since it is so dramatic and recognizable. Back lighting can be very effective but it should be used with flair rather than applied blindly to every situation.


The technique originally arose from early film and photography, before the availability of larger, softer lights, when lights were hard with sharp shadows. The early days of computer graphics were faced with the same problem because large, soft lights were too slow to render, so artists turned to this old technique from the 1940s to help soften their lighting.


Of course as soon as filmmakers and photographers were able to use larger, softer lights the technique of three-point lighting was abandoned, and it would look a little outdated in a contemporary product shot or film. Digital artists on the whole have done the same, because there are other, more naturalistic and aesthetically pleasing approaches available to them now.
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Initially favoured by filmmakers and photographers, three-point lighting can often give a clichéd appearance. This shot of Greta Garbo is instantly recognizable as having the traditional Hollywood three-point lighting set-up.


EXERCISE 1
Observation




Most people go through life taking light for granted, never really noticing how it looks, where it’s coming from or what qualities it might possess. It takes a leap of the mind to start really noticing the actual qualities of the light around you. To get the most from this book you are going to need to make this leap. Start looking and start noticing.


Observe the light. What colour is it? What is its main source? Are there any other light sources? Is it direct light from a bulb or the sun, or is it diffuse light from the sky or a window? Are there any shadows? Do they have a hard edge? Are there any atmospheric factors affecting the light, such as mist, dust or haze? Is the light pleasing to the eye? If yes, why?


The very best thing you can do to train your eye and your appreciation of light is to get a camera and photograph the light. Make light itself your subject, both outdoors and indoors: photograph dusk, midday, early morning and late evening; photograph indoors by a window, by the television, under a light bulb. Try to make each situation interesting and get the best out of each kind of lighting.


By building up a collection of images and observations you will gain a greater appreciation of the variety of light around you and the qualities of different kinds of light. Many people think that overcast days are ugly and dull, but the diffuse light of cloudy days can be beautiful if you learn to look for what it can reveal about texture, form and colour.


Never make any assumptions – it’s only by looking and noticing that you will learn what works for you and what doesn’t, and that’s what this exercise is all about.
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When you see everyday occurrences such as this sunset, photograph and study them. Train yourself to appreciate the everyday.
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Rarer occurrences are even more worthy of your attention; learn what makes them special and how they differ from the norm.
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A great example of photographing the light – the reflected sunset on the timber and the windows is very eye-catching. The subject is mundane but the light is not.







2: LIGHT DIRECTION


The direction from which we view a light source has a profound effect on our perception of it, and on how the objects in a scene will appear. Choosing the direction from which your main light is coming is one of your most important decisions when lighting a scene, since it will have such a big impact on its appearance and the emotions conveyed by your image.
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The quality and direction of light gives these otherwise identical images entirely different moods.


Front lighting
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Front lighting is where the light source is directly behind the observer’s point of view. In some situations very attractive images can result from soft frontal lighting, such as the softened form of the leaf, above right.


Front lighting does little to reveal form or texture since any shadows are mostly hidden from view, and as a result it can make things look flat. However, soft, diffuse frontal lighting can be flattering to some subjects for this very reason – it can help conceal wrinkles and blemishes, so it is quite often used in portrait and product photography. Soft front lighting is generally attractive and is the kind of lighting encountered at the beginning and end of the day when the sun is behind us.


A drawback of using front lighting is that areas of an image can look washed out. In portrait photography, for instance, hard front lighting has generally been used on men rather than women because the contrast can be rather harsh.
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Diffuse lighting from the front smooths over form and can result in loss of detail.
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Front lighting can make a scene look rather flat, as it isn’t especially good at revealing form and texture.
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Soft front lighting irons out any imperfections and gives the model’s skin a soft, uniform appearance.


Side lighting
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Side lighting is very good for showing form and texture and lends a three-dimensional quality to objects. Shadows are prominent and, as a result, contrast can be high. You can use side lighting to throw dramatic shadows onto surfaces such as walls to create atmosphere. Side lighting is generally attractive and is often used to great effect: it is the type of lighting encountered at the beginning and the end of the day and, as such, is often seen in films and photographs.


Some potential drawbacks of using side lighting are that areas of an image can be lost in shadow and imperfections and wrinkles can be revealed. In portrait photography it has traditionally been used on men rather than women because, as with hard front lighting, it can look harsh, especially if the shadows aren’t soft-edged.
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The texture of this wall is revealed by the light of the evening sun raking across it.
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Side lighting has been used to reveal the form and texture of this leaf.
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Long shadows cast across this image of a colonnade create a sense of depth and dimension.


Back lighting
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Back lighting is where the viewer is looking into the light source, and objects will have their lit sides facing away from us, so that they are either silhouetted or darkly lit by the fill light. It is usually a high-contrast situation and can often look very atmospheric and dramatic. If the light source is at a slight angle relative to your point of view, objects will have a rim of light defining one or more of their edges. The harder the light the more pronounced this rim will be.


Back-lit scenes usually contain a lot of shadow unless the light source is very soft. Most of the time the image will be predominantly dark with dramatic pools of light. The rim lighting that occurs in this situation can be very useful for defining forms among the shadows. Another feature of this kind of light is that it reveals transparency, translucency and any fine detail or texture along rim-lit edges. Back lighting is thus very effective for lending drama to an image.
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Back lighting makes these grasses appear luminous.
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Silhouettes are a common feature of back-lit scenes.
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Back lighting is an effective way of revealing translucency.


Lighting from above
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Top lighting is a slightly more unusual situation, although it is common in overcast daylight. It can also be encountered in sunshine at midday, in some interiors and in other situations, such as stage lighting. In soft light it is an effective way of showing form. Under hard light it can lend an air of mystery by casting dramatic shadows that conceal most of the forms beneath them – people directly beneath hard lights will have black holes for eyes since their eye sockets will be in total shadow.


Top lighting is rarely used by artists, although that doesn’t mean it shouldn’t be. For overcast daylight it is the most realistic set-up, with the whole sky acting as a large diffuse light source. It’s also an unusual lighting solution for more atmospheric situations, and the very fact that it’s not often seen can be used to create an uncomfortable feeling.
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Lighting a figure from straight above can produce a brooding and menacing effect. It emphasizes bone structure and the depth of the eye sockets.


Lighting from below
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If lighting from directly above is rare, then lighting from directly below is even more unusual. In a natural context this might happen if you were standing over a camp fire, or holding a torch. Reflected light can also come from below – from water, for instance. It lends a strange appearance to even the most familiar things, since what is usually seen in light and shade will be reversed (think of a person shining a torch onto his face from below: the shadows appear to be upside down).


Again, the very rarity of this kind of lighting can be used to creative effect. We instinctively recognize when things don’t look right, and you can use this to create specific moods by changing lighting to convey different emotions and provoke responses.
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Lighting a figure from below creates a spooky look – even the highlights in the eyes look strange because of their placement. Note how the angle of the light also emphasizes the texture of the skin.


EXERCISE 2 Light and shadow on faces




Light direction has a major impact on a subject, both physically and in terms of its emotional impact. Let’s look at a common subject – the human face – to see how the direction of the light can affect the resulting artwork.


It’s worth experimenting with different lighting angles and set-ups to see how you can convey the mood you are looking for, as well as trying to find what might best suit your subject. Light and shade go a long way towards creating atmosphere: by using it alongside light quality (hard or soft) you can create any mood you desire.


Lighting set-ups
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2.1 The first example, with no strong shadows, can be considered as the base-line art, or even how the subject might look in flat front lighting.
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2.2 Add some light and shadow and the face becomes more solid and dimensional, its structure easier to see. The dark shadows also add some atmosphere and modelling. Note how the shape seems to be affected: the face appears to be narrower.


[image: image]


2.3 Lit from above, the face becomes sinister and the shape changes dramatically. The lighting you use will have a big impact on the perception of form – moving the light around affects the same form very differently, depending on the angle of the light.
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2.4 Lighting from below also looks sinister, and seems stranger because it’s more unusual – we’re much less used to seeing faces in this light.
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2.5 Finally, lighting from behind completely obscures the features and is a great way of creating mystery and suspense.







3: NATURAL LIGHT


Natural light comes in a wide range of flavours, and the difference between them can be enormous. The source of all our natural light is the sun, which takes on different characteristics at different times of day and in different weather conditions, turning this single source of light into many different ones, ranging from hard and cold to soft and warm. This chapter looks at the various types of natural light and examines their properties and effects in detail.
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This simple, back-lit landscape captures the luminosity of the sunrise and the way the light plays on the cloud formations and the sea. The landscape is of secondary importance; the real subject of the photograph is light itself.


Mid-morning sunlight


[image: image]


The above diagram represents sunlight at mid-morning or mid-afternoon, and is probably the most straightforward kind of sunlight in terms of colour and character. However, there are two major factors that affect the character of sunlight: scattering and cloud cover.
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