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This article discovers what colour is, the psychology of colour and how critical colour is within branding. It highlights the importance
of being able to measure colour consistency in the can making industry, explaining the practical challenges involved with the process
and how recent developments have offered innovative solutions to overcome these.

WHAT IS COLOUR?

Image courtesy of X-Rite

Colour is propagated by light waves absorbed into the eyes. White light contains all the colours of the visible spectrum and can be
split by a prism. Different colours have different wavelengths, with red having the longest wavelength and blue/violet the shortest,
see Fig.1. Colour is seen by the human eye as a reflection of light from a surface. Therefore an object which we see as blue actually
absorbs every other colour of the spectrum reflecting only blue light into our eyes. The brain converts the wavelengths of light into
the colours that we see.

THE PSYCHOLOGY OF COLOUR

According to The Institute of Colour Research (CICOLOR) consumers make up their mind about a product in the first 90 seconds,
around 62-90% of this assessment is based primarily on colour. Colour helps instil a feeling, create a positive or negative mood and
most importantly for brands helps to differentiate their products from competitors. Consumers can change their minds in a second
about a product on a shelf based on colour, packaging or appearance.

Figure 1: Visible Region of the Electromagnetic Spectrum

It is important to recognise that colour, as perceived by humans, is subjective. One person may view the colour red as a deep
red or a blood red and another may see it as bright red. There are many influences on colour perception such as eye fatigue, age,
environment, illumination, poor colour memory and angle. Putting these factors aside every observer may also interpret colours very
differently based on personal experiences and will verbally describe an object such as a beverage cans colour very differently.

COLOUR IN BRANDING

Colour, packaging and appearance are the first features to attract a consumer to a product on a shelf. Established brands must retain
their colour branding rigorously to maintain their current market position. Consumers identify with a brands packaging colour almost
instantly, helping them choose from a crowded market on a supermarket shelf. The reassuring red, white and blue of a traditional
Pepsi can; or the strong and outgoing blue and silver, combined with the red and yellow of a Red Bull can, instantly draws consumers
to the product and helps them recognise the brand associated with them. Many leading drinks companies trademark their key
branding colours to avoid causing confusion to their customers. Research carried out by the University of Loyola, Maryland showed
that colour increases brand recognition by up to 80%.
While it is important for brands to protect their trademarked colours, it is just as important to reproduce the colour consistently and
accurately across their product range. Colour discrepancies may not be obvious when looking at a single item such as a Coca-Cola
can however once there are multiple cans on a supermarket shelf, inconsistent colour branding could be more obvious, see Fig.2.

Figure 2: Branded products on a supermarket shelf
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Consider the various products in a supermarket that a beverage brand such as Pepsi or Coca-Cola may be printed on: metal beverage cans, plastic bottles, cardboard packaging, and promotional merchandise. All
of these different forms of packaging need to have a seamless, coherent brand colour. Even a slight discrepancy in colour can be detrimental on a brand image.

THE IMPORTANCE OF COLOUR MEASUREMENT TO CAN MAKERS

Measurement is the key to total production control of a brand. The can maker needs to monitor colour at each stage of production and check the colour matches the specification using standardised measurement
techniques. Rafiq Mulla from X-Rite speaks about the importance of colour: “Colour is integral to consumer perception of products. Brand colours that are easily recognizable on the shelf can have
a positive influence on buying decisions, while inaccurate or faded colour can drive consumers to choose another brand. This is why it is important for beverage cans to look exactly the same
regardless of where in the world they are being sold.”

COLOUR MEASUREMENT THEORY

Image courtesy of X-Rite

Colour can be described by the use of three attributes; hue, chroma and lightness, see Fig.3. Hue is simply the recognised colour, i.e. red, green, or blue. Chroma describes the vividness of the colour or the amount
of hue; also known as saturation. Lightness is the brightness of the colour, referring to whether a colour is light or dark. A 0 value for lightness is black, while maximum lightness is white.

Rafiq Mulla from X-Rite continues to explain how to measure colour; “ Since there is huge variability from
individual to individual in colour perception, and taking into consideration other factors such as lighting
conditions that affect visual colour perception, the only way to ensure consistent colour evaluation
is through the use of spectrophotometry, where light reflected from the surface of the material being
measured is transformed into numeric colour values that represent the visible colour sensation. These
numeric values allow colour to be specified, measured and tracked throughout the supply chain without
regard to human perception or lighting conditions. A high quality spectrophotometer is essential to
any colour critical work flow.”

Figure 3: Hue, Chroma and Lightness
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The two scales are very similar in the way
they define a colour and are both based
on the opponent theory of colour vision
which states a single colour can never be
red and green at the same time, nor blue
and yellow. When expressed in CIELAB,
L* denotes the lightness (White/Black), a* Figure 4: CIELAB Colour Space
denotes the red/green value and b* denotes the yellow/blue component. This is shown below in the colour chart, also
known as a colour space, see Fig.4.
CIELAB values can easily be converted to CIELCH for reference.
The two systems are preferred in the can manufacturing industry
as they closely correlate to how the human eye recognises colour.
They do however need a white reference to be taken as a starting
point in order to work accurately.
Let’s look at the two cans shown in Fig.5. Both cans bear what
looks like the same red colour, but when measured using an X-Rite
spectrophotometer, are the values similar? The CIELAB scale was
selected for the measurement.

Figure 5: Comparison of colour measurement on
two similar cans

Can 1

Can 2

L*=43.75 a*=51.67 b*=27.37

L*=46.32 a*=51.49 b*=25.79

Table 1: Can Lab Values
Image courtesy of X-Rite

The role of a spectrophotometer in measuring colour serves the same function as our eyes do in the human body.
It analyses the light reflected from the
surface of the sample and converts it into
a graphical representation. This is then
transformed into a description of a colour
by the use of numerical colour scales
standardised by the CIE (The International
Commission on Illumination). These scales
mean that measurements of colour can
be understood universally. The two most
widely used scales are CIELCH (L*C*h°),
described above, and CIELAB (L*a*b*).

The values in Table 1 do show a level of agreement, but also some subtle
differences in the colour. Can 2 has a higher L* value than can 1, showing
it to be the lighter of the two. Can 1 has a slightly higher a* value which
indicates it is marginally more red than can 2. There is also a difference seen
in the b* value which demonstrates that can 1 is more yellow than can 2.
According to Rafiq Mulla from X-Rite, “Relying on visual evaluation to
determine colour accuracy is fraught with error. Only by basing the
specification, communication, measurement, management, and
reporting/tracking of colour throughout the entire global supply chain
on spectral values can brands be assured that beverage cans will do
the best possible job of representing the brand on the shelf.”
To assess the attributes of a colour accurately, a comparison between the
measured colour and a known standard is used. The standard defines the
numeric values of the ideal colour for the sample being measured. The
difference between the measured values and the standard highlights the
error of the printed colour. Manufacturer tolerances can be applied using the
CIELAB or CIELCH systems, but using either of these can give results where
colours are numerically allowable but visually unacceptable.
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Image courtesy of X-Rite

A new tolerancing system
was created by the Colour
Measurement
Committee
(CMC) and provides better
agreement with how people
see colour. The human eye is
more sensitive to changes in
red than in green, so the CMC
system uses ellipsoid shaped
tolerance boundaries which
allow more variation when
measuring green samples
compared to measuring
reds. Fig. 6 shows the CMC
tolerance system.

Figure 6: CMC Tolerance

The error for the CMC method is denoted as ECMC and gives a better agreement with
visualised colour; a comparison shown in Table 2.
Tolerance Method

% Agreement with Visual

CIELAB

75%

CIELCH

85%

CMC or CIE94

95%

Table 2: Error for CMC Method Comparison (Data provided by X-Rite)

COLOUR MEASUREMENT IN PRACTICE

“X-Rite Pantone, the world leader in colour measurement technology, is the only company that
provides complete end-to-end solutions for the specification, communication, measurement,
management and reporting/tracking of colour.” states Rafiq Mulla of X-Rite. He goes on to
explain that “In a world where brands are challenged to achieve faster time to market and
increased revenues while keeping costs in line, colour is a key factor. Colour errors cause
waste in the global supply chain, increasing both cost and time to market. Inconsistent or
inaccurate colour can create havoc on the shelf, where consumers will reach past a product
whose packaging features colour that is faded or unattractive. This is particularly true of
aluminium or steel beverage cans. Only by creating a complete managed process, from
ideation through production, for accurately portraying brand colours can brand owners
ensure the colours they specify can actually be achieved – and are achieved – regardless
of geography or production technology. There is no other supplier to the industry with
the depth of colour expertise and range of colour solutions, and X-Rite is the most widely
specified equipment within the beverage and can industry. This means that the use of X-Rite
equipment is the best way to ensure that customer expectations are met.”
The most recognised way of measuring colour has been by using X-Rite colour inspection systems,
specifically the Ci64, see Fig.7. The compact, hand-held systems specialise in analysing a small
target area. Standards and tolerances are able to be programmed into the system for easy selection
based on the sample target. The unit can be
triggered to make a reading in a number of ways
including pressure, button press or software link.
The reading is output as a comparison between
the target sample and the saved standard.
In addition to the readings, the system also
calculates whether the target sample passes or
fails, based on the tolerances provided.
Figure 7: X-Rite Ci64
The handheld system is heavily reliant on user
input, the most important aspect of this being the positioning of the target. For narrow areas of
colour it is difficult to know where the target circle is located, and there is a danger of overlapping
into different coloured regions. High user interaction also makes it difficult to analyse the exact same
target area on two different cans.
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THE COMPLETE SOLUTION

Torus’ Z345 automatic Colour Inspection System removes the potential for user influence in the
measurement process. Before measurement begins, the X-Rite unit is calibrated using an internally
located reference panel. The points which are to be measured on the can are preselected by the
operator with the user friendly point selection screen within the gauge software, see Fig.8. Operators
can create a number of points at exact positions on the can, give each point a reference name and
choose the colour standard it should be measured against. Tolerances corresponding to the exact client
requirements can also be added at this stage.
Cans are fed into the gauge by a conveyor which can either be in-line or batch loaded depending on the
process requirements. Once the can is picked up by the innovative suction arm it is moved into position
ready for scanning by the light and linescan camera system.
Figure 8: GaugeXplorer Software

A strip light illuminates the entire decoration
on the can and gives a clear view for the
camera to operate. The linescan camera
captures a full 360° external view of the can,
creating a flattened image of the decoration
in the software. The intuitive software takes
this image and uses matching software to
know the exact position of the can in relation
to the X-Rite colour inspection system. The
two images (Fig. 9 & 10) show a complete
flattened image as well as how the matching
software locates the can.

Figure 9: Flattened can image

Figure 10: Location matching of flattened can decoration
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VIEW THE
Z345 COLOUR INSPECTION SYSTEM
IN ACTION AT METPACK 2017
STAND 3B57

The software shifts the processed image so that it matches the orientation of a master image
of the same decoration saved within the gauge. It does this by continually checking the image
as it is incrementally rotated until there is a minimum error between the live image and the
saved master image. The gauge now knows the exact orientation of the can and its position
in reference to the measurement target on the X-Rite unit.
The measurement routine is then
undertaken at the points selected
before the can entered the gauge.
The can is presented to the X-Rite
by lightly pushing against the target
measurement zone. Once the can
has made the optimum contact with
the unit, this triggers the reading to
be taken. Once all points have
Figure 11: Graphical Results Screen
been analysed, the results are
displayed in numerical and graphical formats, see Fig.11 alerting the user to any fail parts
based on their tolerance specifications. The system ensures accurate measurement at
repeatable positions across multiple cans, taking the uncertainty out of measuring colour on
beverage can decoration.
Torus have overcome the potential for
colour measurement error, X-Rite’s
Rafiq Mulla speaks about Torus’ new
integrated inspection system, “The
Torus implementation of its Z345
Colour Inspection System (see
Fig.12), is a great example of these
tools and solutions in action with an
Automatic Colour Inspection system
powered by X-Rite that significantly
reduces labour and removes
human error to deliver fast, reliable
and accurate colour inspection of
the decorated aluminium or steel
beverage can.”

OR VISIT
WWW.TORUS-GROUP.COM
FOR MORE INFORMATION
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Figure 12: Z345 Colour Inspection System powered
by X-Rite
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