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“Man is made for something better than disturbing dirt, and all 

work of that kind should be done by a machine.”

OS CAR WIL D E

I n t r o d uc t i o n

As we race into the third millennium, we can look back on the 20th 

century as being revolutionary in many areas, not least in the develop-

ment of new technology designed to improve the human experience.

The emergence and rapid development of computing technology has

led to automation of many mundane repetitive tasks, leaving more time

for creative thought and leisure activity on the one hand and increases

in productivity on the other.

The age of information is in full flow. In Scotland, the economy has

moved from heavy industry, such as shipbuilding and engineering in 

the first half of the last century, to information technology and 

electronics in the latter. Silicon Glen has taken a firm grip on the 

knowledge-based economy.

In Glasgow, one of the longest-established creative institutions is the

Glasgow School of Art. Opened originally as the Government School 

of Design in 1845, the school was re-housed in 1899 in its current home,

the Charles Rennie Mackintosh-designed Glasgow School of Art

building. The school has continued to contribute to the growth 

and development of the city throughout the 20th century.

The Digital Design Studio

The most recent development at Glasgow School of Art is the establish-

ment of the Digital Design Studio (DDS). Situated in The House for an

Art Lover in parkland on the south side of Glasgow, the DDS is the

Glasgow School of Art postgraduate research centre. The Studio is

equipped with a range of SGI workstations from O2 to Onyx2 Infinite

Reality running high-end 3D animation software from Alias|Wavefront.

The studio is the hub of new research into design-centred creative

digital technologies and applications in partnership with large corpora-

tions including the Ford Motor Company, the BBC, British Telecom, 

and Scottish Enterprise.

In addition, Glasgow School of Art is the lead institution in a collabora-

tive research venture involving Glasgow University, Strathclyde

University, and Caledonian University. The Virtual Design Institute 

combines the diversity of expertise in these organisations to 

investigate and develop rapid and virtual prototyping.

The DDS also houses the two-year multidisciplinary masters course in

2D/3D motion graphics and virtual prototyping, involving students from

a wide range of backgrounds, from psychology, marine engineering, and

microbiology to product design and fine art. The requirement for entry

stresses creative ideas to advance the field rather than expertise in

computing. The students are taken through an intensively taught first

year: a crash course in creative computing. From this platform, they

move into their second year with the basis of an advanced skill set to

tackle their personal research projects.

Fe e d b ac k

Establishment of advanced research centres in academic institutions 

is hardly a new concept. With cutting-edge technology in a high-tech

environment, it is not surprising that both leaders in industry and 

government are quick to support an initiative such as the Digital 

Design Studio. We are almost guaranteed a steady flow of talented

masters students to take up sought-after places to stretch and develop

their ideas with the new digital technologies. The opportunities for

these new pioneers are almost limitless. However, if the next century 

is to build on the achievements of the last, we must cast the net 

wider and look towards providing access to sections of society 

previously excluded from the immediate benefits of harnessing 

creative digital technology.

D i g i tal Eva ng e l i s m

Many key developments in digital design take place behind closed

(often locked) doors, where information is available on a strict “need-

to-know” basis, protected by non-disclosure agreements. The results 

of this activity only enter the public domain when the commercial 

benefits have been safely tied up, often years later.

There is a distinct danger of a technological divide developing within

our society where the digital “haves” actively participate in future

developments and the “have nots” become even more disenfranchised.

How then do we encourage a new generation to become involved in 

the digital revolution when the public image is often out of date, and

the means to become involved are limited by access to the technology

itself? We must start to feed back the experience gained from our

research into the rest of the community at the earliest opportunity.

The first step in this process is through education.
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While the DDS is committed to working in a number of demanding 

and highly sophisticated research projects as well as the education of

masters students, spreading the word about digital technology to other

groups in society is of great interest. It is all too easy for individuals to

be dissuaded from involvement in advanced technology for reasons of

language, expense, and that unfortunate “users club” into which digital

artists and designers can easily segregate themselves. 

In a series of initiatives aimed at breaking down these barriers, links

have been established with local community groups with the general

aim of revelling in digital imagery. As good fortune would have it, the

studio was funded to produce an explanatory animation aimed at the

young. This evolved into “The Tail that Wagged the Dog,” an interactive

attempt at explaining in simple language what is involved in producing

a digital animation. Similarly, the opportunity to work with a budding

12-year-old automotive designer was taken to demonstrate how ideas,

above everything else, are what makes the digital domain tick. Taken

further, a group of children from a socially and economically excluded

area on the outskirts of the city were enthusiastically encouraged 

to create an animation that exploited both traditional and digital 

techniques to great effect. 

The following examples elaborate on these projects.

Study 1: The City Car for the Future

This project involved collaboration among the DDS, the Ford Motor

Company, SGI, and Wylies, the largest Ford dealership in Scotland. 

It took the form of a design competition for primary schools in the

Glasgow area. The brief required each student to create a design 

for an economical and ergonomic city car for the new millennium. 

A short list was selected for final judging, and the winning designs 

were selected by a panel including Tom Scott, Ford’s leading design

guru in Detroit (and GSA Alumni). 

Twelve-year-old pupil Craig Vesey created the winning design. His

design concept was then developed as a virtual prototype and 

animated in 3D using Alias Autostudio by masters student Laurie Tate

at the DDS. In addition, the 3D model was adapted for stereoscopic

viewing on the studio’s large-scale Fakespace Immersion table powered

by an Onyx2 Infinite Reality workstation, much to the delight of Craig

and his teachers. SGI finished off the event by presenting Craig with 

a Nintendo 64 console complete with racing games. 

The event encouraged participation not only by the school children,

whose previous knowledge of 3D animation came mainly from the 

cinema and computer games, but also from their teachers, who gained

an insight into a far wider range of applications for creative computing.

If there is a particular point to be learned from this exercise, it was the

surprise among some of the teachers that 3D had creative applications

beyond entertainment. Part of the lesson learned must be to encourage

training of teachers at all levels of education and the curriculum in the

diverse applications of digital media. 

Facilities such as the Digital Design Studio are ideally placed to develop

collaborative projects such as this that can bring together academic

and industrial partners for the benefit of both. 

The City Car for the Future project led to a number of questions 

regarding how 3D design and animation could be taught to younger

school children. The language of 3D animation is bound up with 

impenetrable code words such as inverse kinematics or non-uniform

rational B-splines. This language is barely accessible to those of us 

with 10 years experience with the medium. We still have to explain 

to adult students why a N URB is not the singular of NURBS. So what

chance do we have with the younger student?

Study2: The Tail That Wagged The Dog

When the City of Glasgow commissioned The Lighthouse gallery in

1999, the intention was to establish a permanent public display of the

best examples of design in Scotland. The DDS took up the challenge 

to create an interactive teaching tool that attempted to demystify 

some of the jargon and techniques behind 3D computer animation. 

The prototype is on permanent display at The Lighthouse.

“The Tail That Wagged The Dog” is aimed at an audience with the 

literacy skills of an average 10 year old. The piece consists of a series 

of animated scenes in which Ralf (the dog) experiences a recurring

dream that takes him on an adventure. The sleeping Ralf falls from 

his bed only to land on top of a speeding train. He then falls between

skyscrapers, and is swallowed by a nightmare vision of his own pet

goldfish, which then takes his place in bed as Ralf wakes in the goldfish

bowl. The scene is animated in Maya in the style of a cartoon. Ralf is

comical and something of an anti-her o.
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After watching Ralf ’s short adventure, the viewer is introduced to three

scenes from the animation. In the first scene, Ralf is clinging to the top

of the train as it speeds along the track. The viewer is given a number 

of icons to choose from, and with a little experimentation, quickly dis-

covers that if you click on an icon (fish, bone, or tartan ribbon) it sticks

to the cursor and can be moved and dropped onto the animated scene.

On the second click, the texture in the scene changes to match the icon.

For example, if the bone is dropped onto Ralf himself, he changes 

pattern from brown fur to a pattern of bone images. Likewise, the 

same method could produce a tartan sky or a fish-skeleton roof. With 

a little further exploration, the viewer can find access to a “behind the

scenes” route to simple explanations of what a shader is or how a 

texture is used to change the surface appearance of a 3D model.

In a similar fashion, the second scene allows the viewer to influence

how Ralf reacts to a high fall from a washing line strung between two

skyscrapers. Depending on which open window the viewer selects, 

Ralf will either bounce, crash through the ground or land with a splash.

Exploration “behind the scenes” produces an explanation of dynamics

and particle systems.

The third scene finds Ralf underwater (prior to being consumed by his

goldfish!). Selecting from three icons provides information on how he 

is constructed. Illustrations and information about meshes, inverse

kinematics, and other modeling and animation issues are available.

The title, “The Tail that Wagged the Dog,” comes from the first simple

explanation the author received of how inverse kinematics works, 

courtesy of Chris Ford at Alias|Wavefront, circa 1992.

The project is very much a prototype designed to keep the viewer’s

attention for about 15 minutes at a time, principally to avoid a bottle-

neck in the gallery. The intention is to expand the project to cover the

animation process in greater depth, but the premise of using fun and

exciting visuals to illustrate complex issues in an accessible manner 

will stay central to any future development. Obviously, it makes sense

to use the medium of 3D computer animation to illustrate and demys-

tify the concepts inherent in the process itself .

Feedback from the exhibition organisers and the public so far 

suggests that the exhibit is pr oving to be very popular, and not 

only with its target audience.

Study 3: Build Up

The final example involved collaboration and co-operation with an 

art gallery, a firm of architects, a children’s charitable organisation, 

and the Digital Design Studio, no mean feat in itself. As part of the

Collins Gallery touring exhibition to celebrate the anniversary of 

pioneering animator Norman McLaren, a new animation was 

commissioned to celebrate the concept of “Homes for the Future.” 

The Easterhouse After School Project, in an area of the city neglected 

by social and economic development for many years took up the 

challenge. A group of local children, members of the summer school,

created zoetropes, direct animation, and rostrum sequences based

around the theme. Supported by Arts is Magic and the Digital Design

Studio, the many disparate elements were combined with specially

commissioned music to create a highly successful end result. The 

finished animation has been screened in festivals around Scotland 

and is likely to be shown on British television during the year 2000.

During the production, the children (between seven and 14 years 

of age) visited the DDS and were introduced to some of the creative

tools available on a daily basis to the school’s masters students and

industrial research partners. The children’s response was one of open

acceptance of the technology. There was no barrier, no technofear.

They just wanted more information and more access. They also wanted

it now! Their attitude seemed to be: Why do I have to finish school

before I can learn how to do this?

Sitting as a group in the studio, surrounded by advanced (expensive!)

technology, they were asked what was the most important tool that

they could use in their animation project. The answer they came up 

with was “our imagination.” They have a point, but the responsibility 

of the educators is to equip them with a route out of their “excluded”

environment. This should include access to the best tools and teaching

to express their ideas and feed their imagination.

An online gallery, Artlife, is in development. The images from the Build

Up workshops and artworks produced are to be placed alongside movie

clips from the animation. The site is intended to act as a resource for

similar groups and their organisers as well as a point of contact for

young artists around the globe.

A Crash Course in Creative 

Digital Media for the Community
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The Fu t u r e

Future plans include development of 2D and 3D workshops for the

Easterhouse group and others using software freely available over 

the Internet.

The Teddy2 software, previewed to great acclaim at SIGGRAPH 99 in 

Los Angeles by Takeo Igarashi of the University of Tokyo, will be the

basis of the first classes (courtesy of Takeo). The Teddy software can 

be used by schools, community groups, and students at no cost and 

is the most user friendly, gestural modeller available today.

3D animation will be introduced using Alice 3D based on the Python

programming environment, again freely available via the Internet from

Carnegie Mellon University. Perhaps the major 3D animation software

developers will follow suit and offer free (including maintenance-free!)

cut-down licenses to primary schools and community groups. You only

need to look at Netscape’s early strategy to find the business model.

We could have a whole, inclusive, generation of empo wered visual

thinkers pushing the technology forward instead of an elite minority

dictating how the tools should work and who should use them. Put 

the tools in the hands of young thinkers and then listen when they 

complain that the tools don’t work. The fault is not with the user. It 

is with the designer. The toolset will only become more accessible 

and inclusive when the user and designer don’t have to learn a new 

language every time the software is “improved.”

C o nc l u s i o n

From our experience, we may conclude that with the right tools it is

never too early to deliver creative digital techniques to a primary-school

audience. The response from a seven-year-old pupil is almost identical

to that of a 37-year-old masters student when those first images

appear. It is one of astonishment and surprise, quickly followed by

exploration and discovery.

Our intention is to continually develop projects that will attempt to

inform and encourage creative practise with digital technology in all

areas of the community.

The projects described here illustrate the balance that we are attempt-

ing to achieve at the Digital Design Studio. Where it is necessary and

often economically desirable to collaborate with large multinational

companies on leading-edge research projects, it is also important to

remember who the technology users and consumers of the future are

going to be. By the time our advanced research has filtered into the

mainstream of society, the requirement for a highly skilled user base

will be greatly increased. If we start to deal with this now, by adopting 

a policy of inclusion, we will not only push the technology farther than

our current horizons, we may even get digital tools that respond to our

imagination rather than the other way around.

References
1. Teddy2. www.mtl.t.u-tokyo.ac.jp/~takeo/teddy/teddy.htm 

or distributed with Alice 3D: www.alice3d.org

2. Glasgow School of Art: www.gsa.ac.uk

3. Furness, M. (1998) Art in motion, animation aesthetics . J. Libbey & Co.

4. Blair, P. (1994) Cartoon animation. Walter Foster Publishing.

“The Tail That Wagged The Dog” “Build Up”


