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Abstract
This thesis is an exploration of the practice of colour and colour grading in film and
television. I ask the question whether colour grading is an art or a science and through
this question I will explore how colour grading is currently undertaken and how and
why certain choices are made during the grading process.
Starting with a brief history of colour symbolism in chapter one, I discuss the notion
that how audiences see and react to colour today is not a phenomenon that fluctuates
with recent trends, but is embedded in our culture. Furthermore I examine different
ways of reproducing colour, how colours are put in a system and highlight the
importance of this in relation to colour grading.
Chapter two focuses on the evolution of colour grading since the invention of film and
shows how the practice has increased the level of artistry that a colourist can add to a
programme or film.
In chapter three I demonstrate how colour grading can simply be a technical process by
exploring the factual series New Europe (2007). Conversely, using the HBO mini-series
Band of Brothers (2001) as an example, I uncover the level of artistry that goes into
colour grading and how new technology is being used to enhance artistic expression.
Chapter four builds and expands on my discoveries by examining the films O Brother,
Where Art Thou? (2000) and Sin City (2005), which both streched the technology
available at the time in order to achieve a desired look.
This thesis concludes that colour grading can be either an art, a science or both,
depending on the programme or film in question.
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Introduction
When we prepare dinner, especially if we are having guests, it is not only the taste we
think about, but also its presentation. A nice mix of healthy looking colours is important
to make the food appear inviting. McManus (cited Wright 1995) describes an
experiment where four batches of potatoes were boiled and dyed red, orange, green and
blue. Diners were not informed that these were potatoes and during the meal their
selection seemed to be prompted by colour, not by taste. The green potatoes were not
particularly popular and the blue were hardly touched. Conversely, the red and orange
coloured potatoes were much enjoyed. According to McManus (cited Wright 1995, p.7)
this phenomenon is attributable to:
…many millions of years of evolution helping us spot those foods that are
good to eat - the ripe, red apples - rather then those which will make us ill the meat that is green in colour, or the potatoes with blue-black patches on
the outside.

The purpose of starting a media related thesis with an experiment involving food, is to
highlight the signifying power of colour and, furthermore, that how we react to colour is
not necessarily something that fluctuates or is related to the latest fashions. Although
trends can influence our perceptions, this experiment demonstrates that the signifying
power of colour can also be a result of something embedded in the culture we grow up
in.
There are only eleven basic colour terms in the English language. A
computer will show us up to sixteen million colours, but we only have
names for eleven - black, white, red, orange, yellow, green, blue, purple,
pink, brown and grey.
(Wright 1995, p.24)

Could this low number of colour terms be du to a collective ignorance towards colours,
or perhaps because we instinctively know that colours are a universal language that
speak for themselves? Whilst this question is not the focus of the thesis; however, it is
important to acknowledge the influence of colour and appreciate its significance within
cultures and in fields of study including medicine, philosophy, cooking and religion.
When studying colour symbolism we should also remain mindful that the same colour
8

could have a different effect depending on its shade or tint (Wright 1995). A sharp firetruck red carries significantly different connotations than a deep, royal burgundy red,
for example.
All programmes that are broadcast or films projected in a cinema have had their colours
altered to varying degrees. With a live television broadcast, the colour balancing would
be managed as it happens by an engineer closely monitoring the scopes and monitors to
make sure that all the cameras have a consistent look and that what is broadcast is
within legal levels1. In the case of films and programmes shot on film this process can
occur at several stages; a choice is being made when the type of stock is chosen, then
again during the development process and most significantly by the colourist towards
the end of the post-production process. Finally we have programmes and films being
shot on digital video. This acquisition method does allow for some in-camera
adjustments of the image, but the alteration of colour is mainly done during the postproduction process.
In this thesis I will explore colour correction and colour grading in film and television.
Chapter one will mainly focus on colour history, how we physiologically see colour,
why and how we place colours in a system and finally how colours are reproduced in
different formats. Building on this, chapter two will explore the history of colour
grading, the difference between grading video and film, the nature of colour
correction/grading and how a different aesthetic can alter the audience perception of a
scene. Finally I will examine relevant films and television programmes in chapters three
and four to explore how theory is applied in a practical context. When discussing colour
symbolism within a collaborative format, which is true with both film and television, it
is important to keep in mind that several people and professions are involved in the
decision making process. Colourist Gareth Spensley2 (2008 Appendix 1) refers to his
work as doing the last 10% after the Director of Photography has framed and lit the
shot.
Broadly speaking there are two main reasons for altering the colours of a programme.
The first is technical colour correction and has much in common with what an engineer
1

Legal levels, often referred to as Broadcast Safe, is a term used in the broadcast industry to define video
and audio compliant with the technical or regulatory broadcast requirements of the target area or region
the feed might be broadcasting (Hullfish 2008).
2
Gareth Spensley is a colourist currently employed at the Soho post-production facility Molinare. His
credits include the film This is England (2007) and BBC’s New Europe (2007) (imdb.com).
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does for a live broadcast. The purpose of this correction is to ensure that each shot of a
scene match and also that the image has the correct contrast ratio and is within the legal
levels for its designated output (Spensley 2008 Appendix 1). The second reason colour
correction is undertaken is for effect, for example when colours are altered in order to
create a certain mood in a scene. This could be making a scene shot during the day to
appear as if it was shot at night or maybe to make a particular scene appear to have
taken place in the past, in such an instance it would be beneficial to drain the saturation
of the colours (Hullfish and Fowler 2003). These topics will be discussed in greater
depth in chapter two. To avoid confusion I will be referring to technical colour
correcting as colour correcting and colour correction for effect as colour grading.
By focusing on two television programmes and two films in chapters three and four, I
aim to establish how colour grading can influence the audience. My research into this
field has uncovered that my focus on the audience is a new focus: Most texts (and
periodicals) focus on the technical side of how a colourist can achieve a certain look but
not what reaction or perception this look evokes in the audience. For this reason I
cannot borrow from other methodologies and have therefore developed my own through
which to explore this field. Typically, the deconstruction of films requires a minimum
of two case studies that represent different ends of the spectrum (Verevis 1997, Davis
and Rios 2007 and Wood 2007), which is what I will be doing in the last two chapters.
Due to the dearth of research literature in this field and, more importantly, because it is
a constantly evolving field, interviews with present day colourists will form an
important part of this thesis. The focus of these interviews will be to determine how and
why a colourist makes certain choices during a colour grading session and how much
influence they have on the visual style of a film or television programme. In concluding
this thesis I intend to have given an overview of the exciting world of colour, not only
how it is manipulated but also how it can, and indeed is, being used to manipulate the
audience.

10

Chapter One
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Chapter One
[The] word color itself refers to sensation. … Colors are not properties of
surfaces but of human perception. … The whole experience of color is
influenced not alone by light energy, which enters the eye from the world
beyond, but by subjective factors that arise from within the brain. Color is
not seen but ‘felt’ emotionally. These personal interpretations are what
makes color such an intriguing field.
(Birren 1961b, p.17)

Birren’s (1961b) words serve as an interesting starting point for a discussion about what
colour is and how its meaning can vary for different people and cultures. This chapter
aims to give a brief depiction of colour symbolism from an historic perspective. It will
also include a scientific analysis of colour, through discussions of colour theory and
colour as a phenomenon of physics. Finally I will explore how we place colours in
system and a look at different methods for reproducing colours.
The colours black and white have long carried special importance within the Western
culture (Birren, 1961a). If attending a typical Western funeral, mourners would not wear
white clothing as bereavement is symbolised by wearing the colour black. Conversely,
only the bride would wear white at a Christian wedding, the guests would have more
freedom as to what colour to wear, though few would choose black. These examples
serve to demonstrate how colour symbolism is part of the unwritten rules of our culture.
Since Christianity has been the dominant religion in most parts of the Western world
since the 11th century, the roots of our colour symbolism can be traced back to this
religion (Gage 1999). As early as 1200AD, Innocent III3 wrote that black ‘is
emblematic for penance and mourning … white of innocence and purity’ (Gage 1999,
p.70). In Ancient Greece, Aristotle believed that black and white were the primary
colours; ‘simple colors are the proper colors of the [four] elements’ (Birren 1961a,
p.19). Aristotle’s notion was based on a belief that the four elements were in essence the
product of black and white, even earth:
The variety of hues which earth assumes is due to coloration by tincture, as
is shown by the fact that ashes turn white when the moisture that tinged
3

Innocent III was Pope between 1198 and 1216 (Moore 1987).
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them is burnt out. It is true that they do not turn a pure white, but that is
because they are tinged afresh, in the process of combustion, by smoke,
which is black.
(Birren 1961a, p.19)

This theory dominated ways of thinking until the 17th century when Sir Isaac Newton
(Birren 1961a) proposed a colour theory that disproved previous theories. I will return
to this contention at a later point in the discussion.
Another echo, which continues to resonate from the Greeks, is their poetry. According
to Rascoe (1932, p.3) ‘It is a literature that has fertilized all Western literature’, adding
that Homer’s the Iliad and the Odyssey, are regarded as ‘[the] great achievements of the
human spirit’ (p.8). In the context of this thesis, it is not the literary brilliance of these
poems that is of interest; it is how they were performed or rather, displayed. As Birren
(1961a, p.4) notes:
In presenting The Odyssey, purple was worn to signify the sea wanderings
of Ulysses. When reciting The Iliad, scarlet was worn as a token of the
bloody encounter mentioned in the poem.

This is a demonstrable example of how colours were used to signify meaning and thus
enhance an audiences viewing experience nearly 3000 years ago.
Man at the dawn of civilization recognized that sunlight was essential to life.
Color, being a manifestation of light, held divine meaning. Historical records
of color show little interest in the physical nature of color, nor yet in its
abstract beauty, but in a symbolism that attempted to resolve the strange
workings of creation and give it personal and human meaning.
(Birren 1961a, p.4)

Drawing on Birren’s (1961a) idea, the statement earlier in this thesis giving evolution
and history their share of responsibility for how colours are perceived today seems more
plausible. To determine the symbolism of specific hues in pre-historic time, however, is
an almost impossible task. This is partly due to the lack of written records from this
time, but also because the craft of accurately reproducing hues was inaccurate until at
least in medieval times (Gage 1999).
13

The first paintings that we know of were cave paintings and the colours used were
selected from a limited palette, most often carbon black or ochre (Douma). In addition
to these two colours, red was deemed an important colour, which was used to symbolize
life’s meaning, its inception and ending (ibid); after all it is the colour of our blood. Red
is an interesting colour that has left a highly visible footprint throughout history and,
even today, has a special signifying influence on our culture. Physiologically, red is the
colour that requires the most adjustment in the eye and therefore appears closer than it
is, which is why it is employed for use when the visual communication of a message is
important, for example a red traffic light (Wright 1995). Historically, many countries’
military uniforms were red to symbolise strength and even aggression to intimidate the
enemy. By taking a glance at the animal kingdom, this symbolism is confirmed; bright
red ants or a snake’s red tongue is not something you would approach without caution
and this notion of red equating to danger seems imprinted in our cultural heritage. On a
psychological level, red is also proven to raise the heartbeat and make people more
aggressive (ibid). Interestingly, but probably not surprisingly, red’s complementary4
colour, green, has the opposite effect; it requires no adjustment in the eye and is said to
make us calm and relaxed (ibid).
The factors that dictate how a colour is perceived today reach beyond psychological and
physiological; availability, cost, fashion and tradition are other factors. Prior to
synthetic iron oxide pigments5 for example, some hues were much harder to reproduce
than others and needed specific raw materials that had limited availability and therefore
warranted a high cost (Gage 1999). An example of this is a particular shade of blue
made from the stone Lapis lazuli that could only be found in the Middle East. This
ultramarine blue was therefore reserved for the important design areas in the most
expensive paintings (ibid). Another colour that was difficult to reproduce, especially in
clothing, was purple and in medieval times this became the preferred fashion for the
upper class and royalties as it symbolised their wealth (ibid).
With this understanding of individual colours’ symbolising roots, let us now turn our
attention to colours as a system. The notion of placing colours within a system was
4

Complementary colours refer to colours completely opposite each other in the colour spectrum (Wright
1995).
5
The first modern synthetic pigment, Prussian blue, has been manufactured since 1704 (Rossotti 1983).
Other colours followed.
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posited by the ancient Greeks; Aristotle noted the difficulties artisans in the dyeindustry had matching colours (Gage 1999). Many painters, philosophers and scientists
had similar ideas, however, it was not until the introduction of Sir Isaac Newton’s
colour wheel in the 17th century that a working system was derived (Birren 1961a). The
colour wheel organises all the colours in the visual spectrum in a 360 degree circle that
shows the relationship between them:
Starting with blue and working clockwise, yellow is added and blue
removed until pure yellow is reached; then red is added and yellow removed
and so on until the wheel comes full circle.
(Wright 1995, p.23)

Complementary colours are found opposite each other on the colour wheel. For anyone
working with colour manipulation, like a colourist in television and films, it is
important to have an understanding of the relationship between colours. When adjusting
an image to achieve correct, neutral white balance, the complementary colour of the
image’s “wrong” tint is added: If the image is too blue, orange is added, too much red is
corrected using green and excess yellow is corrected with purple. The development of
the colour wheel evolved from Newton’s preceding discovery in 1666; the observation,
that through a prism, white light is much more than merely white light:
It was a mixture of rays, which the prism separated. He [Newton] chose
seven hues--red, orange, yellow, green, blue, indigo, and violet.
(Birren 1961a, p.70)

Modern technologies allow us to determine that light is carried by electromagnetic
waves and that visible light is only a small part of the electromagnetic spectrum. White
light, since it contains all colours, is found from 380nm to 700nm, the wavelength
determines the shade of colour, from purple at one end to red at the other (Hullfish and
Fowler 2003). As we do not usually describe colours in wavelengths, other ways of
defining it have evolved. Gage (1999, p.11) has proposed a precise definition that
encompasses all three elements required to accurately reproduce a colour:
Colour is the attribute of a visual experience that can be described as having
quantitatively specifiable dimensions of hue, saturation and brightness.

15

The world in which we live in consists of an exponential number of these visual
experiences. To explain how we are able enjoy this vast diversity of colours, it is
necessary to refer briefly to the physiology behind how we perceive colour. The retina
in the human eye records information that is interpreted in the brain. The retina consists
of two types of photoreceptors, cones and rods. The rods, of which there are almost 130
million, reacts mainly to brightness and motion in subdued light. The 7 million cones
not only react to brightness and motion as well, but also distinguish colour (Birren
1961a). Only by understanding how the eyes work in relation to colour can a colourist
produce a successful and believable grade. An example of the way in which colour
perception is effected is to consider how it progressively worsens as light fades. This is
because the cones - which react to colour - do not work particularly well in low light.
To change a scene shot in daylight so that it appears to be shot at night, we would not
only have to lower the brightness but also reduce the saturation of the colours to closer
replicate our vision at night (Hullfish and Fowler 2003). Furthermore, because the
number of rods greatly outnumbers the cones, we are much more sensitive to changes in
luminance (brightness) than changes in chrominance (colour) (ibid). Although requiring
a highly technical process and application of theoretical principles, which are not the
focus of this thesis, in essence, this knowledge is being used when acquiring digital
video. More brightness information than colour information is sampled to allow more
video to be stored in less space. The ratio in which this is done depends on the format;
professional formats will preserve more colour information than consumer formats.
This translates into different formats reacting differently to grading (Hullfish and
Fowler 2003).
When reproducing colour it is important to define the parameters precisely. For
example, when you want to print an image from your computer that you have taken
with a digital camera, the chip on the camera has recorded the colour information that
the lens observed and saved this into a file. This file is then transferred to your computer
where it is interpreted by software that again sends a command to the printer, telling it
how to mix the colours to reproduce the image. If the only way of describing these
colours were with the eleven basic terms, the resulting image would have been highly
unpredictable: The upper part of the sky should be a little red, which is then transferred
into yellow with a little orange in it. Shadows should be dark but with a slight orange
tint. This simplistic example serves to highlight why more accurate ways of defining
colour were invented.
16

There are two methods used when reproducing colours, additive and subtractive
(Hullfish and Fowler 2003). The subtractive method or CMYK6 is being used in
pigments, inks and dyes. In video we use the other method, additive or RGB. RGB
works by ‘using three additive primary colours of red, green and blue’ (Hullfish and
Fowler 2003, p.16). By combining different amounts of these primary colours, any
other colour can be reproduced. Adding the maximum amount of all three colours
produces white. This is also the method being used in video monitors and projectors. In
order to manipulate colours, it is important to understand how they are acquired and
reproduced. The same is true when the process of colour grading is performed,
especially when going back to film negative after a grade, as it can be difficult to know
what the end result is going to look like. To make the result more predictable, grading is
done in an environment as close to the designated output as possible. In the example of
film output, the grading is performed in a dark room with a projector calibrated to the
film stock that will be used for the print. A test print on film is also usually created and
watched before the grade is approved by the producer. With output for DVD and
Television, grading is done by looking at a monitor in a semi-lit room. This means that
with most productions destined for both the cinema and broadcast/video, at least two
grades are being produced. The challenge of outputting to different environments is
presently one of the greatest facing colourists, but compared to the methods used to
manipulate colours only ten years ago, which I will discuss in chapter two, this appears
to be an insignificant issue (James 2008 Appendix 2a).

6

CMYK: Cyan, Magenta, Yellow and Black.
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Chapter Two

18

Chapter Two
As Hullfish and Fowler (2003, p.1) note, in the relatively recent past: ‘the only methods
of adjusting color were primitive and coarse’. In this chapter I will focus on how
technological evolutions have changed what is possible to achieve. In addition, I will
examine the difference between colour correction and colour grading and discuss how
both techniques are used to improve the image, and add subconscious meaning to the
narrative.
The techniques for colour correcting video and colour correcting film by necessity were
in the past different: because the acquisition and the formats differ significantly, this
used to have an impact on what was achievable. As James (2005, p.23) explains:
Video cameras are essentially an optical system built around a detector, …
which exploits the photoelectric effect7 to generate an electrical signal.

The early tools for manipulating colours in video would work by altering the voltage of
the individual colour channels to adjust for incorrect colour balance; it was possible to
adjust brightness, black levels and saturation using this technique. One of the
shortcomings of this technique, however, was the lack of targeted adjustments within a
frame. In the mid-1970s, tools that allowed for more specific control started to appear,
but only the programmes with large budgets could afford to use this process, most
programmes could not. Furthermore, there were no opportunities to accurately recreate
corrections, as early grading tools did not have memory or storage capacity (James 2008
Appendix 2a).
Film as an acquisition method, is completely different from video. Instead of using
electronic signals to create an image:
…film consists of silver halide crystals that are sensitive to light. When light
falls on the crystals, they become chemically activated.
(James 2005, p.45-46)

7

The Photoelectrical effect is one where light hitting certain materials produces an electric current (James
2005).
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When selecting which film stock to use and subsequently when developing the exposed
film into a negative image, choices that will have an impact on the look and colour of
the film are being made. These two methods for manipulating the film’s aesthetic have
been available since the Lumiere brother’s Sortie des usines Lumière, La (1895).
However, the main problem with these methods is that they are imprecise. Once you
have picked the stock you cannot change its distinctiveness and when developing the
exposed film you can only do so much to adjust for colour discrepancies. Working with
chemicals is also a somewhat unstable science so it is difficult to produce accurate and
consistent results (James 2008 Appendix 2a). A process involving lights and unexposed
film was devised and became more sophisticated through the years:
When the film is duplicated they run it through a machine and that machine
is basically just a light, and it shines through the negative down to an
unexposed piece of print film. That piece of print film is what’s being
developed. So in order to do any adjustments, what you do is adjust the light
as the film goes through.
(James 2008, Appendix 2a, p.xi)

Although this process has been in use since the 1940s, it was not particularly versatile
and since you were working with lights you would run the risk of burning a hole in the
negative or otherwise damaging it. There were also no specific shadow, midtone or
highlights control, so similar to video, targeted adjustments would be difficult (James
2008 Appendix 2a).
This brief explanation of early grading tools may appear to be nothing more than a
footnote. However, an understanding of how the process of capturing, developing and
projecting film has evolved since it was introduced to the world nearly 113 years ago, is
essential to a modern day colourist. As Spensley (2008 Appendix 1, p.vi) states:
[The client] often use phrases like “I want this to look like Technicolor ca.
1950” or “I want this to look like a 70s B-movie” … what they’re obviously
referring to is technology, what was feasible at the time.

In 2007, with their double feature, Grindhouse, Quentin Tarantino and Robert
Rodriguez set out to recreate the look and feel of a 1970s B-movie. To achieve this they
emulated the look of the film stock that was most common in low budget films. Due to
20

financial limitations, it was common practice for a small number of prints to be made of
these films, they would be distributed from theatre to theatre until there was hardly
anything left of the print and it would be considerably damaged. To achieve this same
effect with Grindhouse Tarrantino and Rodriguez not only graded the film to create a
low budget effect, they also physically damaged the film prior to print (figure 2.2). In
this sense, grading does not necessarily mean to make something look more expensive
or nicer. Spensley (2008 Appendix 1, p.vi) asserts that:
I’m sure the 70s B-movie directors didn’t want it to look like it looked, but
they were hamstrung by the camera, they were hamstrung by the film and
hamstrung by the lab. But now it’s become a look that people recognise. It’s
become iconic for the period and the genre and people want to reference that
kind of thing.

Although, as I have highlighted, there are vast differences between the acquisition of
film and video, today’s media environment requires each format to be transferable to
the other. The market for features on DVD is huge8, an increasing amount of films are
shot on digital video but have to be printed on 35mm film for cinema distribution and
music videos and commercials are often shot on film, however these are designated for
broadcast on television and therefore needs to be transferred to a digital format. Since
the advent of broadcast television in the 1930s and the subsequent invention of the
videotape in the 1950s, there has been a need to transfer film to video and vice versa
(Hullfish and Fowler 2003). The process of transferring film to videotape started out as
a film chain, where a camera would be pointed at a film projector and then either
broadcast or recorded to video. This process allowed for some control over the primary
colours as well as luminance, but the image quality was degraded in the process (ibid).
The invention of the Telecine in the 1970s revolutionized the process: The film is
loaded on the machine and by using a gas electron beam the negative is converted into
electronic video signals. As this process evolved, ‘the controls for color correction
became more elaborate’ (ibid, p.3). Music video and commercials directors in particular
noticed that by using this technology they were able to create a distinct aesthetic in their
product. However, although the level of control was more advanced than in previous
methods, adjustments had to be made in real time and it was a ‘linear process, in that
film must be output in the same order as it is fed in’ (James 2005, p.9).
8

The five best selling DVDs of 2007, sold an estimated 62.7 million copies with estimated sales revenue
of 1.2 billion US dollars. (Nash 2007)
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Figure 2.1 (Grindhouse 2007, Dimension Films)
22

Furthermore, this process was only available for output to video or broadcast. It was not
until the late 1990s that a revolution took place.
The digital intermediate is often defined as a digital replacement for a
photochemical ‘intermediate’ - a stage in processing in which a strip of film
… is used to reorganize and make changes to the original, source footage
prior to output.
(James 2005, p.3)

In simple terms, the digital intermediate (DI) describes the process of using a computer
as part of the post-production chain and as a tool for editing it was introduced with the
non-linear9 editing (NLE) system in the mid 1980s and early 1990s (James 2005). When
working with video the process was simply to digitize the video using a video tape
recorder (VTR) and then outputting it back onto videotape once the editing was
completed. With regards to editing film, the process was more complicated; by using a
Telecine to transfer the negative onto videotape the material could be digitized. After
the edit was complete, an edit decision list (EDL) would be printed and used to
assemble the film using the original negative. Due to the necessity of returning to the
original negative, this method could not be used for colour grading film, as there were
no tools available to print the changes made onto the negative. Conversely, when
outputting to videotape the grading could be preserved and it was a period in the late
1990s that a lot of digital tools for manipulating colour only were available for
broadcast and video output (James 2008 Appendix 2a). James (2008 Appendix 2a,
p.xiii) makes the observation that:
You would see these absolutely incredible commercials and music videos
and this made the film guys that couldn’t do this very jealous.

This level of control was not possible with film unless you hired a visual effects house
to scan every frame, grade them individually and then output it back onto film, which,
as James (2008 Appendix 2a) points out, is an expensive and time-consuming process.
With the developments that occurred in the production of the film O Brother, Where Art
Thou (2000) and the television series Band of Brothers (2001) this situation was set to
9

A non-linear editing system is a system that can perform random access on the source material. Final
Cut Pro and Avid are both examples of a NLE.
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change. I will discuss both texts in chapters three and four. At present time, according to
James (ibid), 75% of Hollywood productions go through a DI process and the number is
increasing every year. It is now perfectly feasible to grade a film at 2K or even 4K
resolution10 with full real time playback. This relatively new advancements in digital
grading has opened up a wide range of possibilities and with the inclusion of colour
correction tools in NLE systems there is no longer any need to go into a dedicated
grading suite if only small adjustments need to be made. Spensley (2008 Appendix 1)
believes that the increased use of the term colour correction originated from this type of
setting, where the grade is likely to be done on the day of the online11 by the editor.
I wouldn’t necessarily call that a creative grade. Because it’s about making it
pleasing to the eye, it’s technical.
(Spensley 2008, Appendix 1, p.iii)

Spensley (2008 Appendix 1, p.ii) describes the point where colour correcting becomes
colour grading thus:
Where the director says I want to desaturate this and put more blue in the
blacks, I would call that grading. It’s the difference between the creative
process and a technical process.

This seems like an opportune moment to refer back to the main question of this thesis;
is colour grading a science or an art? When performing a technical colour correction the
colourist or editor have a waveform monitor to help them achieve correct exposure and
a vectorscope to find the correct white balance and there are rules governing the legal
levels for chrominance and luminance on productions destined for broadcast (Hullfish
and Fowler 2003). At this point, the enquiry becomes one of a scientific exploration in
addition to one of art. James (2008 Appendix 2a, p.xvi) argues that colour grading is
one of those rare blends where there is a mixture of art and science involved:
Knowledge of how different colours interact and how they work, almost on a
scientific level, I think is crucial to become a good colourist.

10

2K and 4K refers to the resolution of each frame of video. 2K: 2048x1556. 4K: 4096x3112.
In film and video, online refers to the process of re-assembling pictures at full resolution based on an
offline edit.
11
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James (2008 Appendix 2a) clarifies this by arguing that in the case of working with
output to different formats, it is crucial to be aware that even if a colour looks fine on
screen, due to the nature of film, it may not translate particularly well to the final print.
Conversely, James (2008 Appendix 2a) defines the art of colour grading as having a
sense of knowing where to take the image in order to get the most effective result. This
also comes back to a colourists experience as well as talent to spot the “perfect” hue of
the sky for a particular scene, or to understand how a slightly green skin tone can be
used subtly to make the audience feel on edge without realising why. How a colour
affects us is an important aspect of the art, as Bellatoni (2005, p.xxviii) states, ‘even the
slightest variation of a single color can have a profound influence on our behaviour’.
Whilst agreeing that grading is certainly a creative process, Spensley (2008 Appendix 1,
p.viii) argues that calling it art is “pushing it”.
…art has the sense of originality or the sense that you’re creating something,
[as a colourist] you’re only adding to something.

Whether you choose to call it creativity or art, I believe an effective colour grade can
significantly change the look and feel of a programme or a film. In chapters three and
four I aim to establish this point this by exploring two television programmes and two
films.
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Chapter Three
In this chapter I will explore two television programmes and their use of colour. At this
point it is useful to consider Hall’s encoding/decoding theory (1973) as it offers a
framework in which to discuss how audiences watch and decode a television
programme or a film.
Hall (1973) proposed the encoding/decoding theory, arguing that the audience is
considered during the production process (the message, the film or in this case a
programme) and therefore “encoded” by the producer. This message is then “decoded”
by the receiver, who does not uncritically “read” the message as the producer intended,
but decodes it based on his or her cultural background. By transferring this idea to the
context of this thesis, namely colour grading, I would argue that the colourist, using
colour, is the producer who encodes the message based on colour theory, television and
film history in addition to other factors that I have discussed previously. The message is
then decoded by the audience who, according to Hall’s (1973) theory, is using his or her
prior knowledge and cultural background to decode it. This idea supports my statement
in chapter two regarding the importance of the colourists awareness of how people react
to different colours and what cultural references the audience may use to decode a
message. So far in this thesis I have also highlighted how colour can influence an
audience’s perception and how colour’s signifying effects are not only a result of recent
trends, but also a result of cultural heritage. I have also explored how the process of
both acquiring film and video and manipulating visual media has evolved over the last
one hundred years, and how this has affected current working practices of colourists. In
this chapter I will explore two television programmes, New Europe (2007) and Band of
Brothers (2001). My aim is to highlight their differences regarding genre, acquisition,
scale, and in particular how these factors impact on the level of colour grading.
New Europe is a ten-part television programme in which the presenter Michael Palin
explores the “new” European countries that prior to 1989 were part of the Soviet Union.
This series was selected for exploration as a factual text, as I believe it provides an
interesting contrast to the other programmes and films explored. The approach - when
colour correcting a documentary or a factual production, is by necessity different from
that taken when correcting forms of fiction. Unless the programme is intended to have a
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distinct visual style, the aim is to make each shot match the previous one and create a
technically accomplished image – the definition of colour correction.
With this type of programme it is important for the colourist to be familiar with the
genre and/or series that have preceded it:
…there is a regular audience for Michael Palin documentaries so you got to
make it look like the previous one.
(Spensley 2008 Appendix 1, p.ix)

According to Spensley (2008 Appendix 1), who graded the second series, there is
usually one day of grading dedicated to each episode, which limits the level of artistry
that can be achieved. However, it is important that the grade is neither noticeable nor
distracting and it continues to appeal to the viewer and draws her or him in. Spensley
(ibid) explains further, that the biggest challenge with this series was that material from
a HDV camera had to be intercut with material from the much superior HD-Cam
camera. Because the two formats have a different colour gamut, changes had to be made
to saturation, contrast and detail so that they would match. To achieve this the HD-Cam
footage was made to look worse in order to make the scene match. As Spensley (2008
Appendix 1, p.ix) states, the colourist has to make choices that:
…may not be the best solution for the shot you’re on now, but you have to
think about what’s best for the sequence. If you only think about what’s best
for each shot, you’ll end up with a series of postcards instead of a film.

Band of Brothers is an epic television series, following the progress of Easy Company
from 101st airborne division’s campaign in France, Holland and Germany. The series
begins with their basic training in England prior to D-Day and ends with their capture of
Hitler’s Eagles Nest in Austria. Band of Brothers is based on historian Stephen
Ambrose’s 1993 novel and, significantly, was executive produced by Tom Hanks and
Steven Spielberg, who also collaborated on Saving Private Ryan (1998). In order to
emulate authentic World War 2 footage when developing Saving Private Ryan, the
negatives were put through a chemical process during which they were printed on a film
heavily loaded with silver, a process called a bleach bypass (James 2008 2a). When the
aesthetic for Band of Brothers was established, James (ibid) explains, a decision was
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made by the production company HBO to recreate the aesthetic of Saving Private Ryan,
‘but in a more flexible way’ (p.xii). Music videos and commercials acquired on film had
already been using a flexible DI workflow for many years, but these were only 3-4
minute pieces, not 10-hour mini series. A small number of feature length films had been
digitally graded previous to 2001, including Pleasantville (1999) and O Brother, Where
Art Thou? (2000), examples I will discuss in more detail in chapter four. The processes
used, however, were either too inflexible, too expensive or both. In order to feasibly be
able to digitally colour grade Band of Brothers, there were two issues that had to be
addressed; the lack of real time playback once the material was digitized and storage
space, which in 2000 was significantly more expensive than it is today (ibid). By
working closely with hardware manufacturers, Cinesite12 managed to create a workflow
where negatives could be scanned at 2K, graded and played back in real time (ibid).
One of the ways this differed from previous approaches was that the original camera
negatives, rather than a finished negative reel, were scanned. The benefit of this was
that the final edit of each episode could be completed at a high resolution, which
allowed for the best possible quality and flexibility (James 2008 Appendix 2b).
According to colourist Luke Rainey13 (2008 Appendix 3a, p.xxv), who graded all ten
episodes of Band of Brothers, there were both positive and negative aspects of
pioneering a new workflow:
The bad bit was the months spent trying to make the technology work …
The good bit was discovering non-linear grading for the first time, [which is
a] much more fluid way of working, and not having to worry about the risk
of damaging precious negative.

From a technical perspective, it is impressive that, what to all intents and purposes is a
technical innovation, allows the colourist to enhance the telling of the story. Sawicki
(2007, p.xiv) claims that:
It is a greater talent to make an audience weep or laugh over an endearing
depiction of characters than it is to inundate them with a fireworks display of
effects.

12

Cinesite is a Los Angles and London based Post Production facility.
Luke Rainey is a British colourist. His credits include Band of Brothers (2001), Planet Earth (2007)
and Life in Cold Blood (2008) (imdb.com).
13
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For a colourist this translates to, in my opinion, that although he or she has a vast
amount of tools at their disposal, the best grade is the grade that is faithful to the story
and does not draw unnecessary attention to the process of production or technologies
used. The technical innovations achieved with the post-production workflow for Band
of Brothers is an example of how new methods can enable greater creative freedom. I
have examined two of the episodes, Day of Days (2001) and Why We Fight (2001)
through which I will highlight how the colour grading is used to benefit the story and
increase the sense of realism.
Episode two, Day of Days, depicts D-Day, when Easy Company is dropped behind
enemy lines. Visually this is an interesting episode because it includes scenes shot at
night and during the day, which influences the colours being used. The episode begins
at night, as the soldiers are dropped over Normandy. The scene (figure 3.1) is
desaturated and bleak, adding to the desperation and confusion the soldiers are
experiencing; no one knows where they are, who has survived or where the rest of their
unit is. However, during the night, the soldiers discover each other and when morning
comes, the aesthetic changes completely (figure 3.2); there is a warm, orange and red
glow and the scene is calm. Rainey (2008 Appendix 3a, p.xxv) explains: ‘It had been a
shitty night and the idea of the morning sun rising warm and comfortable was a good
contrast’. The use of contrast is one of the most powerful tools available to a colourist.
Human beings are quick to adapt to the appearance of a scene: even a bleak and heavily
desaturated look blends into the subconscious mind after a while, especially if the film
or programme is engaging (Spensley 2008 Appendix 1). Through the use of contrast
between scenes, relating to brightness or to colour or both, the conformity is broken and
the aesthetics becomes more effective and noticeable to the audience.
A look at episode nine, Why We Fight, reveals the same use of contrast as a method by
which to distinguish different scenes. The narrative in this episode centres on the
discovery of a concentration camp for Jews in Germany. Prior to the discovery, Easy
Company is residing in a quiet, German village where they have a roof over their heads,
warm baths and are even receiving news from home (figure 3.3). Rainey (2008
Appendix 3a, p.xxvi) states that he wanted the town scenes to have a:
…warm and "colourful" look to reinforce the idea of optimism amongst the
men as the war is clearly drawing to a close.
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Figure 3.1 (Band of Brothers 2001, HBO)

Figure 3.2 (Band of Brothers 2001, HBO)
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This is in strong contrast to the following scene where Easy Company are driving
through a forest on their way to the concentration camp. ‘The forest is harsh and
uncomfortable to develop feelings of tension as the men approach the camp’ (Rainey
2008 Appendix 3a, p.xxvi). As they move through the camp, it appears to be almost
black and white, as most colours have been drained from the image (figure 3.4). An
interesting point that Rainey (ibid) raises is that he originally graded this particular
scene ‘cooler and kept quite white skin tones’ compared to the end result. However, the
problem with such an extreme aesthetic was that it dehumanized the scene and made it
more difficult to relate to the characters. In my opinion, this is another example of how
the artistic side of colour grading manifests; from a theoretical point of view it would
seem logical that the more desaturated and cold the scene becomes, the more
frightening and unfriendly it is for the audience to watch. However, as Rainey (ibid)
claims, for a skilled eye, it turned out that for this scene it did not “feel” right because
taking it too far ‘formed a barrier to a feeling of sympathy’ (p.xxvi).
Throughout the series, the grade is an effective method to help emphasise the general
mood of the soldiers of Easy Company. They have positive and negative experiences,
and the grading reflects this by utilizing the full spectrum from almost black and white which is the case with the concentration camp - to saturated, warm images, as exampled
in the sunrise in episode two. These observations are confirmed by Rainey (2008
Appendix 3a, p.xxvi):
I was … looking for ways to break the monotony and provide some visual
richness. It was always about massaging the film around a principal look to
give some balance and contrast - like sugar and lemon!
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Figure 3.3 (Band of Brothers 2001, HBO)

Figure 3.4 (Band of Brothers 2001, HBO)
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Chapter Four
It is important to remember that in 1939 … audiences were viewing films in
black and white, and so it was brilliant for the filmmakers to expose the
audience to black and white in the beginning of the movie so that they too
could experience the incredible shock of the exotic and bizarre Technicolor
world along with Dorothy.
(Bellatoni 2005, p.6)

When The Wizard of Oz (1939) was released, a very small number of films had utilized
technologies that allowed the creation of a full-colour image. The filmmakers used this
invention to its full effect by rendering a transition from black and white to colour as
Dorothy enters the eponymous land of Oz, and also by using colour symbolism
deliberately in the costumes and set (Bellatoni 2005); for example the now iconic ruby
red shoes, yellow brick road and emerald city are all well known features of the film. In
chapter one I discussed the effects and connotations of the colour red. In The Wizard of
Oz, Dorothy needs the power the red shoes will endow her in order to reach the Emerald
City. Bellatoni (2005) argues that the colour red is used to symbolize Dorothy’s courage
and without them she will not able to complete her journey.
This chapter continues the exploration of texts by extending it to the world of motion
pictures. Typically, films have higher budgets and longer production schedules;
consequently, there is greater scope to use colour as a vehicle for unconscious effect
among the audience. O Brother, Where art Thou? (2001) and Sin City (2005) are, I
would argue, groundbreaking films, both from a technical point of view and in terms of
use of colour.
Pleasantville (1998) was the first film to be submitted through a full DI where every
frame was graded (James 2008 Appendix 2a). The process used, however, was time
consuming and costly because every shot was done as a visual effects shot: a small
portion of the film was scanned and digitized, graded and output back to film. This
process was repeated in the following sequences until the film was graded (ibid). For
this reason, the only way of watching the film in real time and as a whole was to output
it to film, screen it and then return to the digital version to make any changes. When O
Brother, Where art Thou? was released two years later, the approach was significantly
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different and had more in common with the process used for Band of Brothers (2001).
However, instead of scanning the original camera negatives the colourist worked on a
complete edit of the film and the grading was done as the film was digitized rather then
working directly on the digital files. As mentioned in chapter three, it is my belief that
technological advances should only be considered as an aid to the creative process.
Cinematographer of O Brother, Where Art Thou?, Roger Deakins (cited Pearce 2000,
p.2) also raises this issue arguing that ‘the most important thing is that [the digital
intermediate] is a very intuitive, creative process’ not the technology used to achieve it.
One of the reasons for pioneering a DI workflow, according to Deakins (cited Pearce
2000), was that director Ethan Coen wanted the film to appear yellow, dry and dusty.
The problem was that at the time of shooting, it was wet and the grass and trees were a
lush green. When discussing pre-digital methods of colour grading in chapter two, one
of the challenges I highlighted was the inability to make targeted adjustments to specific
colours. With O Brother, Where art Thou? this would have meant, if using the
traditional method, that the colourist could not specifically turn the green leaves into
yellow leaves without affecting all of the film’s green.
The plot of O Brother, Where art Thou? is set in 1930s Mississippi and is loosely based
on Homer’s poem, Odyssey. The opening scene begins with desaturated colours in a
sepia tone and as it pans across a southern cornfield the saturation of the colours are
increased while retaining the sepia tone (figure 4.1), ‘it’s a little like a 1930s newsreel’
(Deakins cited Pearce 2000, p.2). By opening with this sequence, the tone is established:
even if the audience did not know anything about the story, the desaturated sepia tone which is generally associated with period photographs - would signify that what we are
about to see is not contemporary. The warm, orange glow complimenting the next
sequence of the film creates the impression that the atmosphere is intolerably hot and
dry and when seeing the prisoners that are chained together and chopping rocks, we get
the sense that these are dreadful working conditions. These observations are not
grounded in a theoretical discourse, but rather my perspective as a member of the
audience. However, the contention that the sepia tone signifies an era in which the story
is taking place refers to Spensley’s (2008 Appendix 1) statement that referencing
aesthetics associated with particular periods is a method used to put the audience in the
appropriate mindset for a film.
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Figure 4.1 (O Brother, Where Art Thou? 2000, Touchstone Pictures)

Figure 4.2 (Sin City 2005, Buena Vista International)
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Sin City is the exception to my previous contention that a colour grade or visual effect
should not distract the audience from the depiction of the story. Each shot in the film is
a visual effects shot, similar to Pleasantville albeit for a different reason. As previously
discussed, when the latter film was created, the use of visual effects was the only means
of making targeted adjustments to colours. Conversely, in 2005 when Sin City was
released, the digital intermediate workflow was already well established. Director
Robert Rodriguez was aiming for a visual style that required an unprecedented level of
detailed control not available in a colour-grading suite (Rowe 2005). Since Sin City is
based on Frank Miller’s graphic novel, it was given the same aesthetic as the comic.
According to Rowe (2005 [62 lines]), since the ‘visuals and lighting in Frank’s books
are physically impossible’, the film was shot entirely on green screen and the
backgrounds were created using CGI14. As a template for shooting, the books were used
as storyboards and ‘the film is as true to Miller’s novels as it could be, in look as well as
story’ (Robertson 2005, p.19). Similar to its source material, the film is predominantly
black-and-white, with the stylised addition of primary colours, red in particular,
highlighted when it serves a storytelling purpose. To achieve this effect, the film was
shot in colour and then rendered a stark black and white during postproduction;
however, the visual effects artists incorporated the option to bring the colours back.
According to Rodriguez (cited Rowe 2005 [82 lines]), ‘you could then use colour as a
weapon, a really strong storytelling tool’.
Prior to shooting the film, in order to persuade Frank Miller, and to trial the workflow,
Rodriguez filmed the opening sequence of Sin City; The Customer is Always Right. In
this three-minute sequence there are several examples of conscious use of colour
symbolism: The Customer (Marley Shelton) is depicted standing on a balcony looking
out over a stark and unfriendly city. Her lips and dress are red but apart from these
colours the scene is black and white. The sensual way The Customer smokes her
cigarette together with her red dress and red lips suggests that she is a woman who is
conscious of her sexuality, which she uses to her advantage. When The Man (Josh
Hartnett) walks onto the balcony, the scene becomes more intense. As he makes a
comment about her eyes, that they tell him she has a secret she is running from, they
momentarily flash green (figure 4.2). According to Bellatoni (2005, p.16), ‘green is
really a dichotomous color. It’s the color of fresh vegetables and spoiled meat’.
14

CGI (Computer-Generated Imagery) refers to the use of 3D computer graphics in films and television
programmes.
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Bellatoni is contending that green is the symbol of life and freshness when associated
with grass and trees, but in other contexts it can symbolise sickness or death. In
Disney’s Snow White and the Seven Dwarfs (1937), ‘liquid green poison infused the
apple’ (Bellatoni 2005, p.160): in Sin City The Customer appears to have a green poison
inside her, her secret, visible in her eyes.
Spensley (2008 Appendix 1) argues that in order to call grading an art, there has to be a
sense of originality. By “repainting” the leaves, the grass, the sky and other elements
that do not signify the wanted meaning in O Brother, Where art Thou?, the colourist is
dramatically changing the visual style and thus potentially the audience perception of
the film. In my opinion this could be argued as being a form of art, however, there is a
case to be made whether or not the colourist is to be singlehandedly credited as the
artist. According to Deakins (cited Pearce 2000), director Ethan Coen wanted the
yellow and dry look, which was the reason why he as a cinematographer researched the
possibilities and, together with colourist Julius Friede, went to great length in order to
achieve this look. Likewise, in Sin City visual effects artists did the actual work of
transferring Frank Miller’s drawing to the big screen (James 2008 Appendix 3c),
however, it was based on director and cinematographer Robert Rodriguez interpretation
of the comics.
Through these examples I have attempted to answer the question of whether colour
grading is an art or a science. I do think that it is difficult to give the colourist or the
visual effects artist the credit for being the only artist. However, I would argue that both
these films have been artistically colour graded because there is a purpose and a vision
behind their aesthetics – it is not just for technical reasons. Both films were also at the
forefront on the technological battlefield and pioneered new techniques in order to
achieve their visual style, which further emphasises my point.
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Conclusion
By exploring colour as a phenomenon, the history of colour symbolism and
manipulation and by focusing more closely on the use of colour in two television
programmes and two films, I have investigated the question of whether colour grading
is an art or a science. However, before I begin to answer this question I would like to
raise a few issues regarding the methodology used in writing this thesis, specifically my
use of interviews with colourists. An acknowledged limitation of qualitative research is
the issue of objectivity. Whilst it is accepted that the participants are knowledgeable
within their field of expertise, the responses are, to varying degrees, influenced by
preconceived opinions and views. Furthermore, as I have only interviewed two
colourists there is insufficient data to generalise the contentions made. The research has
highlighted potential areas for further exploration including a wide ranging study of a
larger participation group sampled from a variety of cultures and film traditions to
compare the influences and impacts cultural effects have on colour grading. The sole
aim of this thesis, however, has not been to produce a definitive answer to whether
colour grading is an art or a science but rather to explore the thoughts behind visual
styles and the process used when grading a television programme or a film.
Having identified and discussed the advancements in colour grading and technologies
that have been developed as a result of directors, cinematographers and colourists
seeking greater control over the visual style of a film or a programme, it is contended
that a scientific approach has evolved. There is also, as James (2008 Appendix 2a)
argues, a scientific aspect to the manipulation, reproduction and interaction of colours.
The way in which colour correcting a programme such as New Europe (2007) is
undertaken from a scientific rather than and artistic approach – is due to the
practitioner’s task, which is to ensure that the different shots match and are technically
accomplished, as Spensley (2008 Appendix 1) noted. Notwithstanding the contention
that grading is a science, it is not argued that the colourist is a scientist. This point is
supported by Rainey (2008 Appendix 3b, p.xxv), who states:
…there can be lots of science in grading … but I tend to leave that to the
boffins … There's the technology to deal with, of course, but that's not
science.
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The discussion of the films O Brother, Where art thou? (2000) and Sin City (2005)
highlighted the use of colour grading to achieve a specific visual style, both films, it is
argued, are examples of artistic use of colour grading. Furthermore, in the discussion of
Band of Brothers (2001), Rainey (2008 Appendix 3b) described how he used contrast
between images in order to change the mood of a scene and to provide visual richness to
the series. From Rainey’s (2008 Appendix 3b, p.xxxi) perspective, grading is:
… an art, I can’t see the science in it – I know it’s there but it doesn’t
interest me. It’s interpretation … of the story in the film, the characters that
are in it and try to give the story a world in which to operate in. … You got a
number of ingredients, like the script and the characters; the grading is what
gives it the world that it works in.

In my opinion, this further emphasises the contention that colour grading is an art as
well as a science.
The discoveries of this study suggest that colour grading is a blend of art and science, a
position supported by James (2008 Appendix 2a). Through my research I have also
found that there is a huge difference between productions: at one extreme the colourist
is merely a technician pushing buttons on command from a director, whilst the other
extreme is that he or she is given free range to independently develop the visual style of
the production.
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