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Abstract

Without a conceptual map of the design sector, identifying and understanding the interrelationships of its
industries is like picking colours from a box of crayons.  Individual industries appear stand-alone and often
colourfully autonomous.  And, like crayons, the means to mix industries are limited or arbitrary, at best.
Outcomes are therefore dominated by the 'forms' of design, and miss the potency of the creative 'substance'
which underpins all design practices.

This paper explores the use of a 3-dimensional Hue-Lightness-Saturation "colour wheel" to map the design
sector.  The key 'hues' of the sector are "Imagemaking", "Objectmaking" and "Placemaking" to represent the
key forms of practices on the wheel.  The vertical 'lightness' axis represents "scale" — from the millimeter-
scale of micro machines to the kilo-meter-scale of urban planning.  The tangential 'saturation' axis represents
"materiality" — the extent to which a design entity is abstract (at the common core) or concrete (embodied in
tangible form at the outer reaches).

The resulting Form-Scale-Materiality (FSM) model of the design sector positions all forms of design practice
— advertising, fashion, industrial design, furniture, interiors, architecture, urban design, etc — within a
scaleable and interactive conceptual framework for students, educators, researchers and practitioners of
design to better navigate the parts and relations that should make up a vibrant design sector.
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Definition of Design

There are many things that defy easy definition.  "Love" is one such thing, but "design" cannot be
that far off.  Just because they are hard -- or even impossible -- to pin down objectively, does not
reduce their significance.  Some would even argue that the subjective has more value in life than
the objective.  We know and feel them, often driven from "deep within" as well as being
overwhelmed "all over".  They can profoundly affect the way we see the world, change our
paradigms, and thereby change our reality.

So, what is design?

Even designers have trouble convincing themselves of an exact and elegant definition of design.
Richard Seymour [1999; p15], for example, said that design is “a word you think you know the
meaning of until you try to define it”.  Others try catchall definitions around the idea that, “design
is everything the Creator left for us to complete".  Nobel Laureate Herbert Simon said in his
landmark book, “The Sciences of the Artificial", "Everyone designs who devices courses of action
aimed at changing existing situations into preferred ones” [Simon 1996; p129].  Seymour puts it
more plainly: “(Design is) making things better for people” [Seymour 1999; p21].

There is a problem with this seemingly logical attempt of first establishing an exact definition of
design and then expecting everything else to fall in place: guarantee.  Even with a rigorous
screening for what qualifies as design, the result would be like a box of crayons -- discrete sticks of
colour for marking out distinct territorial patches, the combinatorial possibilities of which are in
proportion to the number of coloured sticks to begin with.

Unlike watercolour or oils, there are limited means in crayons to mix new colours, and hence
constraints to formulate a structure or map of the subtle inter-relationships of colours.  Design as a
creative pursuit is inherently fuzzy at its edges and around any of its nodes of established practice.
Many nuances and shades of ‘colour’ are to be expected within its realm.

If indeed, the realm of design is like natural colour, the established methods of mapping the
spectrum of visible light may also prove to be useful in mapping the design sector.

We will first examine the methods of colour mapping, and then see how it may be used for the
design sector.

Colour Mapping

The structure or mapping of colour was studied from the early 19th century.  The Colour Globes of
Philipp Otto Runge (1810) is one of the earliest systematic model.  However, the forerunner of
modern colour mapping was pioneered by painter Albert Munsell [1905]. He used the analogy of a
tree, with the (vertical) trunk as a grey scale, out from which grows branches of colour tones of
differing saturation.  Closer to the trunk, the proportion of grey increases, whereas, away from the
trunk, the purity of a colour increases.  Munsell defined colours in 3 parameters: hue (or colour tone
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in each branch's direction), value (or lightness in the axis of the trunk, corresponding to the quantity
of grey) and chroma (or the purity or saturation which increases away from the trunk); Figure 1.

Figure 1: The Colour Tree, by Albert Munsell.

Transposing the Munsell colour tree to the 3-dimensional Cartesian space, with Black at the origin
(0,0,0) and White at the maximum of all three values, ie (100,100,100) on a 0-100 scale.  The
equivalent of the Munsell grey tree trunk is therefore the diagonal axis running through Black, at
the origin, and White, at the diagonally opposite corner of the "colour cube"; Figure 2.

Figure 2: The Colour Cube

By making the grey-scale axis of the colour cube vertical, to match that of Munsell's tree, there are 6
other corners of the cube -- 3 primary ones radiating from Black (0,0,0) and 3 from White
(100,100,100); Figure 3.  These are the 6 main "hues" of the colour wheel, with the "lightness"
parameter on the axel, and "saturation" on the spokes.  How might this "HLS" model be useful in
mapping design instead of colour?
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Figure 3: top row: the 3 primary nodes, bottom row: the 3 secondary, “complementary” nodes of
the Colour Cube.

Applying Colour to Design

A big leap of establishing the equivalent of "hue", "lightness" and "saturation" for the design sector
needs to be made.

Design 'hues': Forms of practice

One way of understanding the forms of design practice is to group them by topographical variants.
Working with forms of 2 and 3-dimensional implications, an interesting series -- inspired by Paul
Klee's "taking a line for a walk" – comprise planes, solids, and spaces.

Imagemakers -- such as typographers, illustrators, visual communications designers, advertisers,
fashion designers, etc. -- work primarily in planes -- flat, curved, folded, projected, etc.  Because the
world is 3D, the works of imagemakers, whilst often dominated by the plane, is never actually flat
2D.

Objectmakers -- such as jewellery designers, furniture designers, product and industrial designers,
etc. -- work primarily with solids, often in a wide range of natural and artificial materials, and with
complex geometries and functions.  The general characteristic of their work is the predominance of
the external interface, in relation to users and to other objects.
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Placemakers -- such as interior designers, architects, landscape designers, urban designers, etc. --
work primarily with spaces, programming and choreographing them into functional, experiential
and meaningful places.  The main quality of place is movement, experienced actively through
mobility, but also through the displacement of objects and people relative to the observer.

Of course, the plane, solid and space do not exist in isolation of each other.  In addition, there are
other qualities and phenomena -- such as light, sound, colour, patterns, climate, the whole realm of
cultural symbolism, and, more recently, the projected image -- that enrich the total experience built
on top of these basic forms.

Imagemaking, Objectmaking, and Placemaking are the Design equivalents of the Red, Green and
Blue hues of the Colour Cube; the pairing being arbitrary, and order irrelevant.  Since the model is
intended to account for a continuous spectrum, a full range of intermediate forms of design practice
can be found in between these 3 primary ones.

Just as with colour, of particular interest would be the "complementary" cases on the opposite side
of the central axis from the primary forms of design.  Between Imagemaking and Objectmaking
would be "fashion design"; between Objectmaking and Placemaking, "transport design"; and
between Placemaking and Imagemaking, "exposition design"; Figure 4.

Figure 4: Key Forms of design and their complementary 'hues'
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Design 'lightness': Scale

The trunk of the Colour Tree, which is the greyscale axis, denotes "lightness" or "brightness",
translating into practical terms as the amount of white or black in the colour.  For design, a relevant
parameter for this pivotal axis would be "physical scale".

At the centre (equivalent to 50% grey) would be entities generally at the human scale – things
measuring in the order of 100meters.  “This is the scale of human companionship, conversation,
touch” [Morrison et al. 1982; p71]. For example, in Objectmaking, this would be a chair, bathtub, or
Tatami Mat.

Moving downscale, one would find the table lamp, the wall clock, the teapot, golf clubs, hand tools
and the hand phone at the intimate scale of the hand -- in the order of 10-1meters or 10cm.  Next
down would be the scale of the fingers, where one would find keys, push buttons, nuts and bolts,
and the diamond earring, in the order of 10-2meters or 1cm.

Upscale, in the order of 101 meters (or 10 meters), we would find doors and windows, street lamps,
and swimming pool.  Next up, in the order of 102 meters (100 meters) would be bridges and
monuments.

Design 'saturation': Materiality

Colour saturation is a measure of the purity of a hue relative to being totally “greyed out”.  A
useful analogy to this would be design “materiality” – the extent to which a design is conceptual
and theoretical (at the greyscale axis) or embodied into tangible and material form.

With deference to the ‘purity’ of colour, the purity of the design idea is located at the hub and not
at the rim because the abstract can always be developed and embodied in many alternative ways.
For example, Buckminster Fuller’s idea of synergy – ways of doing more with less – is
demonstrated in many forms, including the prefabricated “Dymaxion House”, an Air-Ocean Map
(Figure 5), a 3-wheel car, and the Geodesic Dome (Figure 6).

Figure 5: The Dymaxion Air-Ocean World Map by Buckminster Fuller
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Figure 6: The Ford Pavilion (based on Buckminster Fuller’s Geodesic Dome) at the 1974 World’s
Fair, Spokane, USA.

Application of the FSM Model

We shall now take a closer look at the structure of the FSM Model of the design sector.  The focus is
on the distribution of Forms of practice and Scales of design.  Since Materiality is a question of the
level of abstraction against concrete application, its mapping against Form or Scale is less
interesting, but of course, critical in practice.

Figure 7 is a table to illustrate the way the FSM model would distribute 5 scale examples (10-2 to 102

meters) for each of the 6 generic Forms of practice.

Scale/

Form

Place

making

F=0

Place-Image

making

F=60

Image

making

F=120

Image-Object

Making

F=180

Object

making

F=240

Object-Place

making

F=300

10
2

S=70

Streetscape

Landscape

Expositions

Events

Signage

Systems

Parades

Fireworks

Monuments

Bridges

Ships

Planes

10
1

S=60

Architecture

Buildings

Exhibitions Billboards

Posters

Uniforms

Textile

Designs

Building

Components

Trains

Trucks

10
0

S=50

Interiors

Rooms

Tents

Displays

Shopfronts

Advertisements

Branding

Fashion

Apparel

Chairs

Furniture

Cars

Caravans

10
-1

S=40

Boxes

Cupboards

Packaging Logos

Trademarks

Bags

Hats

Shoes

Lamps

Appliances

Teapots

Bikes

Scooters

10
-2

S=30

Casing

Containers

Wrappings Stamps

Typography

Fonts

Jewellery

Eyewear

Keys

Handphones

Hand tools

Toys

Skates

Skis

Figure 7: Sample distribution of Forms of design practice against Scale.
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FSM Reference Code

The FSM Reference Code is a triple set of numbers for Form, Scale and Materiality, respectively.
For example, a general furniture designer would be [240-50-50]; “240” because Objectmaking is 240
degrees on the circular distribution of Forms of practice (starting with “Placemaking” at 0 degrees),
“50” for scale since furniture is of human scale in the order of 100, and “50” for Materiality since
general designing is at halfway along the Materiality tangent to distribute the value chain from
abstract idea to tangible product.  A more conceptual furniture designer would therefore be [240-
50-25], closer to the central ideas axis.  A similarly conceptual architect would be located at [0-60-
25], also at 25 for Materiality, but working at a higher Scale of 60.

The FSM Reference Code makes it convenient to sort and locate design products, practices and
processes.  It also shows the relative positions of design entities and therefore their natural
extensions and synergies.

Conclusion

"First I experience an intense feeling, which gradually becomes more concrete and urges me to give
it plastic shape.  Then I proceed to plan and design.  At last, when it comes to execution, I once more
abandon myself to feeling, which may prompt me to modify the plan"
– Rodin

Artists and designers are often guided by their feelings and intuitions as well as by rational
composition and structured plans.  Matisse, for example, made sketches of his projects that looked
like painting by numbers (Figure 8).  Architectural theorists such as Serlio and Palladio also
devised rational methods to guide and propagate their designs, but in an ironic way, they also
liberated them to focus on producing interesting variations.  Alberti defined design as "the firm and
graceful preordering of lines and angles conceived in the mind" (Alberti 1485; bk. I, chap. I).

Figure 8: Sketch preparation by Matisse for a painting
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This paper presents a scalable system to map the practices of the design sector based on the Hue-
Lightness-Saturation model of colour.  Like a Matisse sketch plan, above, it is a map to help us
navigate the parts and relations of entities within the design eco-system.  Without such a map, they
are unhelpfully autonomous, like a bunch of crayons in a box.
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