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This proposal examines three keywords in relation to branches of interconnected research leading towards a dissertation. The three keywords are: Pattern Recognition, Pattern Communication and Pattern Synergetics. As each of the three key words explored here are connected by their relationship with pattern, it is necessary to begin by defining this commonly used and polysemic word.  
There are many definitions of pattern across diverse fields of study, from textile production, to computer science, mathematics and crystallography (Kristensen Johnstone,2017; Parasher  et al., 2011; Loeb, 1971), with each specialism framing pattern in its own unique 'language'. Within this proposal, pattern refers to any ordered collection of entities (Loeb, 1971). Breaking down pattern as relations between its three interdependent components of 'order' 'collection' and 'entities' enables consistent anaylsis of a range of patterns from the visual two and three dimensional to the non-visual psychological and social, across atomic, biological, cultural and cosmic scales.
The first keyword that will be explored in this proposal is Pattern Recognition, which has a strong relationship with Pattern Formation.
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It is accepted among the scientific community that pattern recognition is an essential trait of Human beings and is key to modelling the mind in relation to its physical environment (Parasher et al., 2011; Kristensen Johnstone, 2017; de Paiva, 2018). Pattern recognition can broadly be described as a recognition of the relations between the elements of a pattern; order, collection and entities (Loeb, 1971). The key to why similar patterns can be identified by the mind and other pattern recognition systems (such as animals and artificial intelligence technology) across diverse scales and contexts appears to be in the recognition of the relations of these elements rather than the identification of these elements alone (Parasher et al., 2011). 
Human beings thrive and survive because of their advanced abilities to identify helpful and harmful patterns in their environment (Parasher et al., 2011). Pattern recognition in humans has been used to generate models to explain natural pattern formation in the physical world including ancient mythologies, religious models, Greek geometry, Natural Philosophy and Newtonian Calculus (Ball, 2003).
The advancements mankind has made in recognising more complex and sophisticated patterns in the environment is largely due to technological advancements in the mass production of architecture and short wavelength beams in crystallography (Loeb, 1971). Humans, through their own pattern formation activities have developed and improved their collective pattern recognition systems. While researching and writing this proposal, I felt that pattern formation and recognition are so strongly connected that there must be a keyword that encapsulates them both, but I have been unable to identify one. The way that they reflect each other and are reflected by each other creates a duality with properties akin to a geometric 'Alice-in-Wonderland' type mirror that "permit their subjects to pass through them and to reflect themselves in both the front and back sides of the mirror" (Loeb, 1971).
For my dissertation I will research pattern formation in nature, in relation to pattern recognition in humans. One key text identified for this area of research is by Scottish mathematical biologist, D'Arcy Wentworth Thompson (1860-1948), On Growth and Form, published in 1917. This text, is referred to as " the bible of the scientific study of pattern formation" (Ball, 2018) during a presentation by Philip Ball. Ball authored another key text for this research area: The Self-Made Tapestry, Pattern Formation in Nature, published in 1999, which provides a contemporary perspective on Thompsons masterpiece as well as building on it by incorporating modern scientific and mathematical theory developed by Alan Turing (Ball, 1999). Reference to Thompsons On Growth and Form, have appeared throughout my research into all three key words, therefore the importance of understanding his theories cannot be understated as they provide the framework that later theories and models are situated within.
The article referred to within this proposal, Anatomy of Pattern Recognition provides a clear framework for understanding the elements within a pattern recognition system (PRS), breaking it down to 'Data Perception' 'Feature Extraction' and 'Classification/Recognition' (Parasher, 2011). Irving Biederman has also been identified as a key theorist within the field of shape and object recognition, his work shows how the mind breaks down in image into regular shapes called geons and recognisises and image by the arrangement of these geons (Geon.usc.edu, 2018). This provides a clear direction for future research into pattern recognition and provides context for research into pattern systems and language, which will be looked at further within the next key word.
The second keyword researched for this proposal is Pattern Communication. Initial research began with the word language, but after considering various definitions it was ruled out due to the words primary associations with written and oral communications (Oxford Dictionaries | English, 2018; Collinsdictionary.com, 2018). The definition of communication has connotations of language that can move beyond the qualitative limits of the written and spoken word and formally incorporates the elements of the personal (internal, mental communication e.g. thoughts), collective and computational exchange of information (Oxford Dictionaries | English, 2018; Merriam-webster.com, 2018; Collinsdictionary.com, 2018; de Paiva, 2018). 
The benefit within the context of this proposal and future research, is that the word communication becomes a vehicle to move across scales and 'dialects' of different pattern language. This allows us to consider how we translate the information obtained through pattern recognition not only into a communicable language, internally within the mind, scientifically and artistically with each other and within information and communications technology systems, but also how to translate and synthesise different pattern languages (de Paiva, 2018; Loeb, 1971; Parasher, 2011). Loeb provides insight into the differences between the scientist's and artist's relation to pattern "A scientist detects patterns, an artist makes them" (Loeb, 1971) and goes on to discuss their interactions as bilateral, each able to offer something to the other. For example, a scientist may use mathematical pattern language to identify, describe and explain (communicate) a pattern within an Artist's work; such as when the physics professor, Jason Hafner from the Rice University, gave a video interview explaining the installation 'Unwoven Light' by Soo Sunny Park in scientific qualitative pattern language (Loeb, 1971; Rice University, 2013).  
Another example is when an Artist utilises scientific discoveries and models of pattern, like American designer and theorist Buckminster Fuller with his geodesic domes and French designer Rene Binet's furniture designs in response to Ernst Heakel's scientific communication of the patterns within marine microorganisms or the Eastern tradition of artistically capturing movement of fluids in the form of streamlines (Loeb, 1971; Ball, 1999, 2018). 
Scientific pattern language is a vital tool in understanding the multi-dimensional spectrum of pattern arrangements and configurations available for Artists to use when making their own pattern language. Artistic pattern language can be audio or visual, dynamic or static and is defined on a subjective, individual scale where the artists mind and body generate a personal language with a continuous stream of design choices made about the relations between the collection of entities within the boundaries' of their work (Loeb, 1971). Scientific pattern language relies on the mathematical theories of topology, developed by Swiss mathematician Leonhard Euler, the laws of symmetry on two and three-dimensional planes and fractal pattern formation and symmetry-breaking mathematics developed by multi-national mathematician Benoit Mandlebrot (Loeb,1971; King, 2018). Research into these areas, alongside crystallography (the study of modular three-dimensional atomic and molecular structure, pattern and symmetry) will provide a deeper understanding into scientific and mathematical pattern language within the Human pattern communication system (Loeb, 1971).
Reflecting on the artistic and scientific work of German biologist Enst Haekel (1834 – 1919) provides an excellent historic case study to illustrate the benefit of synthesising of pattern languages. His work is closely related to that of his contemporary Thompson, discussed in the previous section. His aesthetic interest in the microscopic sea creatures motivated his desire to study them scientifically and record them artistically, which in turn inspired Darwin's Origin of the Species, Thompsons's On Growth and Form and the aesthetics of the Art Nouveau and Jugendstil movements (Ball 2018). it is clear that the synthesis of scientific language and artistic language can result in innovations and developments in both the fields of science, art and design. Leonardo Da Vinci is quoted as saying "Those who become enamoured of the art, without having previously applied the diligent study of the scientific part of it, may be compared to mariners who put to sea in a ship without rudder or compass and therefore cannot be certain of arriving at the wished for port" (Boyd, 2012) summaries the importance in synthesising the scientific and artistic pattern languages from the perspective of a polymath.
The exhibition Deconstructing Pattern at the Francis Crick Institute, London (Feb-Dec 2018) is a collaboration between research scientist and artists, where the deconstructed scientific/artistic pattern languages are synthesised to gain insight into complexity of the human form (Patterns, 2018). This provides an excellent study trip opportunity, providing a contemporary context to this area of theoretical research as well as informing my studio practice.
This proposal and following dissertation research will primarily address the keyword pattern communication within the context of scientific and artistic languages, with a focus on understanding the epistemological nature of pattern (Kristensen Johnstone, 2017; Buckminster fuller and Applewhite, 1975) and the social benefits of synthesis of these elements to form a new pattern language.
The final keyword explored here as a platform for further research towards my dissertation is Pattern Synergetics.  The theory of synergetics, developed by Buckminster Fuller, put simply "concerns itself with the “behavior of whole systems unpredicted by the behavior of their parts taken separately.” (Popova, 2013). Initial research into pattern systems in the context of crystallography showed there are a finite number of symmetrical configurations of regular shapes and forms (stable pattern systems) to fill a plane or space: 230 in three-dimensions and 17 in two-dimensions with 3 topological classifications (Loeb, 1971). Furthermore, the systematic categorisation of these stable atomic and molecular pattern configurations in crystallography, reveals the dynamic nature of these pattern systems on an atomic scale. When a pattern system comes under external forces that create an unstable environment for that pattern to exist within (leading to pattern entropy), the unstable pattern system transforms into a different 'stable-state' pattern configuration (Loeb, 1971; Ball, 1999, 2018). 
This understanding of the dynamic nature of pattern systems, catalysed by external forces, is at the core of synergetic theory. Framing pattern systems within fractal models, the smallest entity/unit/specialism is understood in terms of its self-similar relation to other entities/structures, across all scales, within a dynamic system (Loeb, 1971; Buckminster Fuller, and Applewhite, 1975; King, 2018). Applying this model, the pattern systems of western society can be said to be dynamic and therefore synergetic.  One example of this can be seen in the shift in social attitudes and value shifting from community centered practices to self-sufficient individuality (Robertson and Vinebaum, 2016). This can be modelled as a social pattern system coming under external forces, within this example, the external forces are often viewed as a removal of status from the polymath and increased social status for the specialist (Buckminster Fuller, Applewhite, 1975; Robertson and Vinebaum, 2016). This results in entropy; instability in the initial pattern system. This is followed by its transformation into a new pattern system configuration that is more stable in the new environmental conditions. In this example, a new social trend for community arts projects and collaborative practice (with an emphasis on textile and fiber craft) has been observed (Robertson and Vinebaum, 2016). This can be interpreted as the transformation of a social pattern system into a new stable configuration to counter the pressure of the external forces (Loeb, 1971; Robertson and Vinebaum, 2016).
Within this area of research, a key text identified is Synergetics, Exploration of the Geometry of Thinking by Buckminster Fuller in collaboration with Applewhite, published in 1975 alongside Benjamin Betts’s 19th century illustrated text Geometrical Psychology. From these theorists, I intend to establish a synergetic framework for understanding the dynamics of pattern system and the relation between different pattern languages developed from the cyclical and reflective properties of pattern formation and recognition. 
Other key texts identified within this area of research include Pattern Recognition Theory of the Mind by Gilberto de Paiva (n.d), Wicked Problems in Design Thinking by Richard Buchanan (n.d) and What is Socially Responsive Design by Prof. L. Gamman and A.Thorpe (n.d) to provide a contextual understanding of the scale and perspective of the intended synergetic framework for pattern systems. Through this research I hope to identify areas and examples where either the lack of interaction between scientific and artistic pattern languages or their synthesis has resulted in a negative or positive transformation in social pattern systems.
Through research and analysis, I will explore how a synergetic framework for dynamic pattern systems can be applied between the smaller scale of the individual mind and body to the larger scale of communities and societies, from the perspective of a textile designer/maker.
My research aims to answer the question "Can the synthesis of scientific and artistic pattern languages, within a synergetic pattern system framework, be used as a socially responsive design tool?
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