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Scale model.
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CGI rendering.
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Finished set on stage.
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INTRODUCTION

This book is not aimed at computer geeks, but at theatre designers who want to explore ways in which some of the most helpful digital techniques may be integrated into their work. Most of us use computers for messaging and word-processing, and we probably enhance our photographs with some basic graphics software, but in the day-to-day use of our computers we do not encounter those more specialised processes such as CAD, CGI and 3D modelling, which are of particular interest to stage designers. These are complex programs, and having installed them on our computers, we need to work through the downloaded instruction manuals and tutorials to learn how to use all the various functions that the software can perform. Unfortunately, the manuals do not tell us which are the most useful features for our work in theatre design, nor how we may best apply them. This we have to discover for ourselves by trial and error. The aim of this book is to remove some of that ‘error’.
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AutoCAD work screen and pencil-sketch plan for a scene in Treasure Island at Theatr Clwyd.




THE THEATRE DESIGNER’S TASK

Theatre, at its most basic, is a means of communication, whether through speech, song, dance or mime. Sometimes it may tell a story intended simply to entertain and amuse, and at other times it may stir up deep emotions or promote revolutionary ideas – but whatever kind of theatre it may be, the designer’s task is to help the performers to communicate with their audiences by creating a space in which a specific presentation can most effectively take place.

The celebrated American stage designer, Oliver Smith, said ‘… I think the purpose of the designer is to service the director and playwright and the composer, and not to show off …’. This is self-evidently true, but in spite of this, there are times when the creation of spectacular stage imagery or special effects does become part of the designer’s job – in shows such as The Phantom of the Opera, or the ‘transformation scene’ in a traditional pantomime, for example. Here the designer is required to be both a creative artist and a practical stage technician, qualities that are frequently found to be in conflict with each other.

So theatre designers are presented with a double task: part conceptual and part technical. It is on the conceptual side that our computers are least helpful, for even with the aid of Artificial Intelligence, they cannot create a truly original idea – to do this, some input from human artistic inspiration and creativity is required. By providing access to the internet, computers can certainly become an invaluable tool for research, but that is not particularly helpful until the designer has at least a tentative notion of a design concept in mind – and even then, the resources of a good library should not be overlooked. However, at the stage when the conceptual aspect is being developed into practicality, a computer becomes virtually essential.

Theatre designers work within severe restraints, for in addition to forming part of a creative concept, whatever we place on stage must be practical: scenery must conform to the theatre’s safety regulations, for instance, but it should not impede the performers – and if any scenic transitions are to take place, they must be capable of smooth and efficient operation; costumes must be appropriate for the characters portrayed, but must also permit whatever freedom of movement may be required. Then, having developed a design scheme and coped with the technicalities, the designer must be able to communicate it, with detailed precision, to the director, performers, set builders, scene painters, costume makers, stage technicians and any other designers involved in the production.

A wide range of technical skills is therefore required to produce all those plans, working drawings, costume renderings and detailed scale models, which are never seen by the audience but are of major importance for the practical realisation of the designer’s work. Huge advantages are offered here by supplementing the designer’s traditional skills with computerised technology – not least the advantage of increased speed, for in the world of theatre, the ability to meet prescribed deadlines is absolutely essential: the first performance before an audience will take place at a specific time on a specific day, and for this to happen, designs must be available when they have been scheduled or the result will be increased costs, skimped construction, and a probable lack of future employment for the designer concerned.


DON’T THROW AWAY YOUR PENCILS

It should not be forgotten that the most significant technical advance for theatre designers occurred long before the advent of computers: it was way back in the mid-sixteenth century, and was the result of the accidental discovery of a lavish seam of graphite in the north of England. For artists and designers it was an event that had such far-­reaching consequences that it changed the way they worked forever. Before that time, tools for drawing consisted of pen and ink, charcoal, chalk and silver-point – none of which has the versatility or convenience of a graphite pencil, which, although small enough to slip into a pocket, is capable of producing an infinite range of linear and textural qualities simply by varying its angle and the pressure of the fingers. With later improvements by M. Conté in France, this near-perfect drawing instrument is still in daily use and remarkably inexpensive – especially when compared to the price of a computer and graphics software.

Sadly, pencils are now so commonplace that they rarely receive the appreciation they deserve, but even in this digital age, every designer’s work-space will inevitably have at least one pencil within easy reach, for a pencil is still the best tool for rapid visualisation of ideas. There are times, especially at the earliest stages in the development of a design scheme, or during creative discussions with the director, when the designer will automatically reach for pencil and paper, because a computer, with its more cumbersome physical structure and its emphasis on precision, is less helpful at this very important stage.

However, when the designer’s initial ideas have been developed a little further, a different kind of imagery is needed, because those initial concepts now have to be refined and adapted to suit a specific performance space, and it is when converting those rough pencil sketches into accurate working drawings that digital techniques really come into their own. Software such as AutoCAD is designed to perform just this kind of task, and with its help a designer can produce technical drawings of greater accuracy and higher quality, and much faster than is possible with a pencil or draughting pen. Moreover, with the application of more sophisticated techniques, fully coloured three-dimensional digital models, complete with appropriate textures and lighting effects, can be developed from the two-dimensional drawings to give an accurate, detailed impression of how the finished design will appear to an audience.

A costume designer is usually expected to produce a design on paper for each costume, including accessories such as footwear, wigs and jewellery, to give a reasonably good impression of how the finished costume will look when worn on stage – and frequently some explanatory notes and detail sketches will be included on the same sheet. This is where a pencil and some freehand drawing skills with added colour are most helpful. It is quite possible to produce an entire set of costume drawings on a computer (see Chapter 7), but in contrast to the technical drawings needed for scenery construction, these can take longer to produce and are far less versatile than the traditional methods. A stylus and graphics tablet, which gives much the same feeling as drawing with a pencil on paper, is a frequent substitute for a computer’s mouse when drawing with bitmapped graphics software such as Photoshop – but it cannot teach you how to draw, so designers will always need to acquire at least some basic drawing skills by other means.


TRADITIONAL VERSUS DIGITAL SKILLS

It is difficult to imagine life without computers. Not only do we use them continuously in our personal lives for communication, information, shopping and entertainment, but in most professions, including theatre design, they are literally indispensable. However, for theatre designers, such a huge range of digital techniques is now available that to decide which of them can be most useful to us in our work and the best ways to exploit them requires some careful consideration. Sheer delight in the technology can easily lead us astray, and very elegant, digitally produced sheets of technical drawings, or elaborate models from a 3D printer, do not necessarily result in a higher quality of design when the work is eventually realised on stage. A designer’s artistic creativity cannot be replaced by a computer, and even in some of the more mundane tasks, there are times when traditional methods still hold an advantage. It is only when the newer digital techniques are used in combination with the older traditional skills that they become a really powerful aid to the theatre designer in developing and communicating creative ideas.



1 COMPUTER-AIDED DESIGN

Before the advent of computer-aided design (CAD) a large part of the set designer’s working hours was spent in producing stage plans and technical drawings by hand, usually at A1 or A0 sizes. This necessitated the use of a drawing board – a sizeable piece of equipment that took up a large part of the designer’s work space. The drawing board was usually equipped with a parallel rule and set squares, or with a (notoriously inaccurate) ‘draughting machine’.


[image: image]


Technical drawings for Treasure Island at Theatr Clwyd created in AutoCAD.



A hard, sharp-pointed pencil was used for the initial drawings, but to produce really good prints, the final version had to be drawn in ink on tracing paper or plastic film, using draughting pens of an appropriate size for the thickness of line required. It was virtually impossible to correct errors, and a mere slip of the pen often meant restarting the whole process. Most designers became reasonably proficient in hand-draughting, but the final and most time-consuming part of the whole process was adding the dimension lines, captions and text. If the designer was not blessed with a good free-hand lettering ability, this had to be done with the aid of lettering stencils and a pen of compatible size, and could easily take up a whole working day.
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A drawing board, essential for hand-draughting.
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Parallel rule and set square for accurate horizontal and vertical lines.
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A draughting machine – more sophisticated than a parallel rule, but usually less accurate.



Eventually the completed tracing would be taken to a copy bureau where the required number of copies were printed on to special paper by the light-sensitive ‘dyeline’ process. This was an accurate and fairly inexpensive method of reproduction, but the prints faded over time, and the chemicals involved produced foul-smelling ammonia fumes that closely resembled the smell of cats’ urine and frequently caused embarrassment when carrying a roll of freshly printed dyelines on public transport.
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Lettering stencil for use with a draughting pen of compatible size.



CAD eliminated most of these problems: it takes up very little space in the studio; it is much faster than draughting by hand; and the addition of dimension lines and text, in a font of whatever style and size is preferred, is usually the quickest part of the entire process. The need for hard copies still usually requires a trip to a copy bureau, but dyeline printers became obsolete in the 1980s, and were replaced by large-format ink-jet printer/plotters that can produce prints in full colour at whatever scale is required, and are completely odourless!
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The Commodore 64 – a home computer with innovative graphical capabilities.



The first CAD programs were developed in the early 1960s, but as they had to be run on specialised mainframe computers, they were not generally available to users such as theatre designers. However, by 1980 children were learning how to use computers at school, and the ‘home computer’ had arrived, usually with some built-in graphics capabilities. In 1982 the Commodore 64 was introduced, which soon became a runaway best-seller for anyone interested in design. It was reasonably priced, and had, for its time, very advanced colour graphics with sixty-four available colours: hence the name.
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The Amiga 1000 – also from Commodore, with even more sophisticated graphics.



In 1985 the Amiga (also from Commodore) supplanted the Commodore 64 – an even more sophisticated computer with wonderful state-of-the-art graphics and 256 colours! (Why would anyone ever need more?) This computer was involved in the creation of some of the amazingly realistic dinosaurs in the first Jurassic Park film, but unfortunately the company went bankrupt in 1994, mainly due to poor marketing and the fact that files could be saved only in its own specific non-transferable formats.

By this time most designers had a PC or a Mac in their studio, and in 1982 the first AutoCAD software package was released. It was originally designed to run on a PC, and although ‘conversion’ programs were quickly developed they had varying degrees of success. A dedicated Mac version finally became available in 1992, but in spite of this, many users still find that it runs a little more smoothly on the Windows operating system.

AUTOCAD

AutoCAD (https://www.autodesk.com/products/autocad) is by far the most popular professional CAD system for architects, engineers and interior designers worldwide, and is recognised as the industry-standard software for theatre designers – although many other CAD packages are also in use. In its early days, many users interpreted ‘CAD’ to mean ‘computer-aided drawing’ rather than ‘computer-aided design’, but AutoCAD, and most other CAD programs, is capable of a great many more functions than just drawing. These include the creation of photo-realistic renderings of three-dimensional environments, walk-through videos, and ‘solid’ digital objects that can be exported to a format suitable for 3D printing, and they usually come with an impressive library of adaptable materials and textures for use in the creation of realistic digital imagery.

These advanced features may take some time and effort to master, but with their help, detailed full-colour renderings of complete stage sets can be produced that are far more accurate and convincing than images created by hand. Most of the examples of CGI (computer-­generated imagery) in this book were created with AutoCAD.

AutoCAD can be expensive. It is available from Autodesk Inc. by annual or monthly subscription, with a 30-day free trial. The annual subscription, which offers a 33 per cent discount over a monthly one, is the more popular. However, as with all Autodesk products, if you are a student, or otherwise involved in education, you can access a free educational version with a twelve-month renewable licence.

To obtain it, go to the ‘Autodesk Education Community’ page on the Autodesk website, and create an account. You will need to verify your educational status by providing some appropriate documentation such as a student ID, but once accepted, you can download any of the wide range of Autodesk products, including an ‘AutoCAD for Mac’ version. The free version has all the same 3D and rendering functions as the fully
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