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Abstract. In this paper the question “Can machines do creative design?” is set. A means to measure machine creativity or lack of it is suggested. A prototype creativity machine capable of designing basic logotypes is presented and test results are reported. Concepts for user interface design of same are discussed.

1. Introduction

1.1. can machines do creative design?

The question “Can machines do creative design?” is a variation of Turing’s 1950’s Artificial Intelligence classic, “Can machines think?” In his paper “Computing Machinery and Intelligence” Turing describes the question “Can machines think?” as “too meaningless to deserve discussion”. He proposes a re-frame of the question in the form of the Imitation Game (Turing 1950). In the Imitation game an interrogator must guess if the correspondent in another room is human or computer. If the interrogator cannot tell the difference then the computer is deemed capable of thinking. 

“Can machines do creative design?” suffers from the same problems, which beset the question facing Turing. The question is meaningless. What do the words “machine, do, creativity, design, can” mean? The task of defining an agreed meaning of those words is probably insoluble. But, it is possible to re-frame the question like Turing in terms of a game: a Creativity Game.

1.2 The creativity game

A known creative designer is placed in a room. A machine is placed in the next door room. An interrogator is allowed to ask each to solve creative design problems. The machine and designer must solve the problems and reply to the interrogator. If the interrogator cannot distinguish between the computer and human solutions we deem the machine capable of creativity.

1.3 creativity

What is creativity? The dictionary (Websters 1880) links the definition of creativity to the definition of word create. Create has three meanings listed. Each meaning is a gentle fudge of the other.

Create: To bring into being; to form out of nothing; to cause to exist. To effect by the agency and under the laws of causation; to be occasion of; to produce. To invest with a new form, office or character; to constitute; to appoint; to make.
Creative: Having the power to create; or exerting the power of creation. 
We know that humans can be creative. All humans are capable of creative thought. Some are more creative than others. At a stretch we might be forced to concede that a particular monkey is a creative thinker. Creativity is a higher level thinking, it is a qualitative measure. Edward DeBono in his book “Serious Creativity” deals with the question of quality of creativity. “At the simplest level “creative” means bringing something into being something that was not there before. In a sense, “creating a mess” is an example of creativity. The mess that was not here before has been brought into being. Then we ascribe some value to the result, so the “new” thing must have value.” (De Bono 1995) 

1.4 Machine Creativity

Machine creativity is probably possible. That is to say that a machine could probably be built which would win the Creativity Game. For the purpose of discussion in this paper we will limit the Creativity Game to the context of Logotype design. The original question of ‘Can Machines do Creative Design’ is now re-framed again but with greater specificity as “Can a Logotype Machine win a Creativity Game of Logotype Design?
2. About Logotype Design

2.1 ABOUT LOGotypes

“Simply put, a logotype is a name, symbol, or trademark of a company or organization. Logos can be made up of text that is configured in a unique way. A logotype can be an illustration with the company's name on or around the illustration.” (Grantasticdesigns.com 2001)


The components of a logotype are composition, font, artwork, and colour. By arranging these components the designer has an almost limitless number of solutions. What limits that do exist are defined by graphic design guidelines. Within these guidelines further limitation is encountered by the boundaries of the individual designers imagination, resources and abilities. Working within those limits the Designer sets about finding a suitable solution. Suitability of the solution is normally seen as a measure of how well the logotype gives expression or graphic meaning to the entity represented in the logotype. For example, Fyffes is a fresh fruit distributor, therefore, the Fyffes logotype may be deemed suitable if it expresses freshness, fruitiness and availability! By stating that logotype design is creative is not to say that logotype design is random or illogical. A successful logotype design is recognisable, evocative, and explainable.

2.2 Perception and Translation

The creative work of the logotype designer is to perceive and translate the values associated with the subject entity into a logotype. For example, a client might say that they want a logotype that is ‘Bold, Fresh and Truthful’. The translation from those values to logotype concept design is an iterative process involving creative problem solving, searching and testing. 

Because the Designer has a reserve of prior knowledge, is able to search for inspiration and can quickly test ideas, (by drawing) new and creative thinking has a baseline from which to leap. The inverse is also true, i.e., if the mechanics fall short, perhaps due to lack of ability to draw well, or lack of prior knowledge, lack of research material or any other missing factor, creative thinking can find no foothold and no leaps are made. Overall the characteristic of the design process is an iterative flip flop between ideas generation and ideas evaluation.

When logotype design is described as creative it is because of recognition of a component in the design process, which has been …“form[ed] out of nothing”. Of course the literal truth is that design has not been created out of nothing. A Designer with prior knowledge, search and experiment, etc., has created it. 
2.3 A matter of boundaries

Imagine all the ideas in the world. Call all the ideas in the world “the Universal set of Ideas”. If there is a solution to any particular design problem it can be found within the Universal set of Ideas. The constraints of a particular problem form a boundary reducing and characterising the problem within the Universal Set of Ideas. The Constraint Boundary is further reduced and personalised by the abilities and knowledge of the individual designer. As the design process takes place research, experiment and accident alter the Designers Personal Ideas Boundary. It is clear that the Personal Ideas Boundary can grow but in general is smaller or equal to the Constraint Boundary. Likewise the Constraint Boundary is smaller than the Universal set of Ideas.
3. The central question

Computer tools while having heralded great change in practice have not fundamentally changed design or what it is to be a designer. We still hold to the idea that the designer, not the computer is what brings some creative spark quality, which can raise the design project from mundane to brilliance. This perception is a little under ambitious.

If a computer was constructed which contained the Universal set of Ideas it could be interrogated about all possible design problems. A computer, which contained all the ideas within a particular set of constraints, could, in theory, be interrogated about specific design problems. A computer, which contained an updateable set of ideas within the constraint boundary, could, in theory, be interrogated about specific design problems with partial reliability. If any of these computers were asked to provide solutions to a problem is it conceivable that any of them might include in its answers a creative design solution? Or at least an answer that would fool the interrogator in the Creativity Game!

4. Computational Structure

4.1 Databases

CAD programs, Multimedia authoring and all software programmes are essentially database functions. The difference between one program and another is a matter of: sort of data structure, amount of processing, type of data, type of display, type of interface, amount of control etc.

Having boiled all software down to its essence – data and structure and re considering the question; “Can computers do creative design?” it is difficult to imagine a positive answer. A database is merely a catalogue! Catalogue look up is hardly creative! But it is! Or at least it can be; a) it depends on how big the catalogue is; b) it depends on the way that the catalogue is used.

Size matters! We do not consider catalogue look up as creative because we normally look up catalogues which, are a subset of the Universal set of Ideas. 

Agility matters! The agile way a designer flicks through a colour swatch trying a sample against the wall is a look-up, experiment, consider, loop. The interrogation of the swatch database is fast and fluent. If the Creativity Game were to be played the means of interrogation of the computer must be made fluent. Negroponte (1970) agrees, “A designer when addressing a machine must not be forced to resort to machine orientated codes. And in spite of computational efficiency a paradigm for fruitful conversation must be machines that can speak in natural language.” 

4.2 Natural language and layers of intentionality

A feature of speaking in a natural language is the ability to express ideas in terms which are broad enough to convey meaning but non specific enough to contain ambiguity and incompleteness. “I want to make a bold statement”. This flexibility makes natural language ideal for ideas expression. Lewis Mumford in ‘The myth of the machine’ points out that “Something essential to mans creativity, even in science, may disappear when the defiantly metaphoric language of poetry gives way completely to the denatured language of the computer” (Mumford 1964). CAD programs do not deal with high level ideas. They are highly specific. Graphic design software is typical of many CAD software solutions in that they are built upon metaphors based on the tools of the trade of the pre digital era. Photoshop for example has a scalpel tool, a chalk, a spray-gun tool, etc. While this extremely specific model is acceptable to the designer – immersed in the Graphic Design profession it offers little usability to those outside that profession. Clients for example. From the point of view of a client in search of a new logotype graphic design software offers a whole layer of metaphor, work practice and cognition that is too specific. The clients conception and expression of the logotype to be will be formed in broader terms than Photoshop, Freehand, etc., can deal with. 

The next generation of CAD tools will shift the cognitive model away from designer tools and desktop metaphor to a higher level of intent specification. This is already happening in the present wave of architectural tools. An architect designing a house does not use a CAD tool to draw a line to represent a wall; he/she simply inserts a wall, window, door or whatever feature is required. It is not difficult to imagine a specification-orientated system, which automatically draws the house depending on user requirements, cost, landscape etc. There have been a number of indicative experiments in this area; for example Professor John Frazer explores the possibilities of genetic evolution of architectural form in his book, An Evolutionary Architecture. “The profligate prototyping and awesome creative power in natural evolution are emulated by creating virtual architectural models which respond to changing environments. Successful developments are encouraged and evolved. Architecture is considered as a form of artificial life, subject, like the natural world, to principles of morphogenesis, genetic coding, replication and selection.” (Frazer 1995) Almost as an aside Frazer deals with the problem of what happens to the Architect in a world of Architecture machines. Has the Architect been replaced by a simple algorithm? Frazer suggests that “overall the role of the architect is enhanced rather than diminished, as it becomes possible to seed far more generations of new designs than could be individually supervised, and to achieve a level of sophistication and complexity far beyond the economics of normal office practice.” 

In overall terms of change of practice and culture the development of a Logotype Machine and other high level creativity tools of the future will mean that designers will, in the future need to learn to accept a higher level of client/user participation. The Designer’s role will change from one of Artisan to one of Software developer and seed planter.

5. Logotype Machine 1.13

5.1 Prototype system

A prototype system has been made using an Excel spreadsheet. It is a basic Logotype Machine, capable of converting client values into appropriate logotypes. The Logotype Machine (LM1.13 here forward) is a decision matrix with rows, columns and data cells (see Fig 1)
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Figure. 1. Prototype Logotype Machine 1.13

· The top row contains client values such as, established, strong, young, new. 

· The left column contains graphic entities such as bold, italic, font, colour, etc.

· The spreadsheet population is made from values representing a trichotomy, Yes(3), Maybe(2), No(1). 

Each value column, for example ‘fast’, is judged ‘yes, maybe, no’ against each individual graphic entity, such as “italics”. This yields simple questions such as “is fast italic?” Yes, Maybe, No? This trichotomy is used throughout the system. A trichotomy is advantageous over a dichotomy in that it allows a fuzzy mid point in which no decision is made and advantageous over four points or greater division in that the act of making the decision is relatively easy. The ease with which that decision is made is important in two main respects.

1. The task of coding great numbers of cells will be made easier if the decision for each cell is in itself simple.

2. ‘Is fast italic?’ need not be an expert decision. It can be made by popular consensus. Fast is italic if the population say so!

To make the LM1.13 yield a result the client selects the values in the top row that best represent the company that the new logotype is for. The number values in the cells in each of the selected columns are added together. The sum is compared with an expected value for an average value for the same number of columns. The two sets of values are compared. Cells which display a higher than expected value are deemed significant. In this way a result is derived as a set of graphic instructions [bold, can underline, neuropol or book antiqua, black]. These instructions are fed to a graphic drawing package such as Freehand for realisation as a graphic logotype. 

Although Logotype Machine 1.13 is relatively small (just 32 values wide and 29 graphic entities deep) it is capable of producing up to 14,640
 different logotype solutions. (A machine capable of 1,000,000 or more possible solutions is not difficult to imagine)

5.2 Notes about LM1.13 Examples

· To generate the results below (Fig 2) ‘values’ were chosen which most closely represent the client’s intention. The values for Civil War were expressed before any reference was made to the Logotype Machine. To get a result the initial values were re-thought in the values available in LM1.13. Original and re-thought values are included. 

· The numbers in square brackets are the expected average value contrasted with the actual value. For example Book Antiqua is chosen for Civil War because the expected value of 6 is significantly lower than the actual value of 8. 

· The Ireland font is Juice ITC. Juice is less significant at 8,10 than Lucida at 10,13. The design shown would appear as option two in a list of overall best solutions.

	Values entered
	Result data
	Result graphic

	Civil war is sombre, awesome, respectful, grand (translated into big, hard, efficient, established)
	Civil War is bold[8,8] Uline[9,9] neuropol[8,10] Rockwell[9,10] bookantiq[6,8] bookos[8,9] black[9,12] blue[10,11] Centre justify[10,11]
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	Bill Clinton is fresh, luxury, fast, hard, longevity.
	Bill Clinton is italics[10,13] Uline[11,13] courier[8,10] Rockwell[11,15] bookantiq[7,10] bookos[10,12] blue[12,14] oval[9,10] dropshadow[8,8] R align[10,13]
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	G.W. Bush is automated, quirky, robust
	G.W Bush is bold[6,7] Uline[6,7] neuropol[6,7] westmister[4,5] jokerman[4,5] blue[7,8] reverse[7,7] oval[5,5] ds[5,5] row[7,7] center justify[8,8]R align [6,6]
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	Ireland is pure, ecological, quirky, bright, longevity.
	Ireland is regular[11,12] italics[10,13] rockwell[11,12] bookant[7,8] bookos[10,11] Juice[8,10] Jokerman[7,8] Lucida[10,13] Green[9,12] Oval[9,11] dropshadow[8,11]
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Figure 2: Values entered, Results data, Results graphic.

5.3 Key features of 1.13 data structure

The data structure in LM1.13 has some key characteristics.

1. Trichotomy. Three way decisions for each data cell is easy to make. Each cell is set with a default value of 2 and adjusted when possible. Non decision does not harm the machine. The system is inherently fuzzy.

2. A database is easily web enabled. This is important because of issues relating to scale and updatablity.

3. Any column can be easily adjusted by weighting. This allows fine-tuning of a result.

4. Iteration and sophistication in evaluation of results can be made possible by addition of ranking and process filters.

LM1.13 on average produces 5 or more results for each problem set. That number is small enough to show to the client/user without further filtering. A bigger machine (a 1,000,000 option machine for example) would have more possible options, greater ambiguity and would produce more results. Some sort of filtering operation would be required. One can imagine ranking filters, iteration effects, optimisation of values, etc.

5.4 User Interface

The question: “Can machines do creative design?” casts the machine as a thing that is acting alone. This is ridiculous. Machines don’t act alone, they act upon instruction, they amplify our abilities. A car is a machine. It is useless unless driven. By focusing on the computational structure and associated number crunching routines in the Logotype Machine we are looking at the wrong thing. Although database size and structure are important the User Interface [UI] is the mechanism by which the user gains access to the data and is the ultimate arbitrator of system success and failure. 

Consider the way that Client and Designer interact. The subtlety and breadth of that conversation must, somehow be reproduced by the Logotype Machine User Interface. The Logotype Machine interface is taking much of the role of the designer. The client’s role has changed too. The Logotype Machine client is in fact driving the conversation. The design of the UI is the device that will guide the client and support the task. The conversation has to be fluent. The client must be able to switch from questioning, to review, to evaluation with ease. This exchange is the equivalent of the regular communicative exchanges between real designer and client. Mary Lou Maher suggests a model where creative design is advanced as a co-evolution of problem space and solution space. (Maher 1996) In the Logotype Machine the ‘co-evolution’ takes place in the User Interface as the client/machine dialogue forms a query, reviews a solution and reforms a query. It is clear that the success of the Logotype machine will, in very large part, depend on the full expansion of this conversation allowing the client format a query in a way, which can be understood by the computer. Building consensus between man and machine is a science, which is conversational, rather than computational. 

6. Conclusion

The conception and development of a Logotype Machine is a rational thing to do. The Logotype Machine could be usefully employed by: small town florists, solicitors, the parish hall committee, etc. It seems likely that there is a commercial proposition in building such a service. Winning the Creativity Game is only an academic goal. As a software service the Logotype Machine only needs to create adequate logotypes for a commercially significant number of users.

The Logotype Machine could be embedded in standard software such as Word or made available as a service on the Internet. Assuming that the data base and structure of the logotype machine is large and complex its utility will depend almost entirely on the successful implementation of a supportive User Interface. The advantage of a network solution is that the Logotype Machine can be updateable and may take on a form democratically determined by its user group.

World Corporations spend millions of dollars getting re-works of logotypes exactly right. It is still difficult to imagine big corporate clients like IBM entrusting the design of its next generation logotype to a computer – though logically – they should.
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�  (2 x 2 x 2 x 13 x 4 x 2 x 2 x 2 x 5 = 14,460 is calculated by multiplying a style state, regular or bold, by 2 other style states, italic and or underline by 13 fonts, by four colours, by reverse by oval by drop shadow, by five layout options)






