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ABSTRACT  

 

The Diasynchronoscope is an experimental medium that draws on tropes from 

animation, film and Gestalt grouping principles to create the perception of screen-less 

apparent motion. Each developing artwork reveals more formalisms and boundaries 

inherent to the medium. Through documentation and discussion of selected artistic case 

studies this research interrogates the Diasynchronoscope as an emergent new medium. 

Formalisms are developed through studio practice and tested in exhibited artworks. The 

results of these evolving interactions are observed and contextualised using existing 

frameworks from Film Studies and Psychology.  

 

Inside the Diasynchronoscope static objects are grouped according to Gestalt laws 

and animation principles to create sequential visual cues that, when lit with projected 

light, demand selective attention; thus creating the illusion of animated movement. The 

animation is immersive, sharing the same space as the observer so that they perceive a 

continuous flow of movement that resembles, at a physiological level, interaction with a 

real-life moving object. The technique has been named the ódiasynchronicô technique and 

the system; the óDiasynchronoscopeô. The name combines diachronic, (the study of a 

phenomenon as it changes through time) with synchronous and scope (view). In being so 

named, it evokes the early animation simulators such as the phenakistoscope and the 

zoetrope, regarded as direct ancestors of the project as they too function both as art 

objects and experimental media.  

 

This research intends to show that the Diasynchronoscope is a new medium for 

experiencing apparent movement, and as such, it offers an opportunity for updating some 

theorisations in Visual Studies. It is a further conjecture of this thesis that as a system 

capable of producing replicable experiments of enactive perception of apparent motion 

the Diasynchronoscope could provide a useful new tool for perceptual psychologists and 

that some discoveries made in this hybrid study may provide potential useful cross-over 

areas of study. 
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1. INTRODUCTION  ï EXTRACTING THE ABSTRACT  

 

It is not important what goes on each frame of film; itôs the spaces 

between frames that are important.
1
 

Norman McClaren, 1987 

 

When we watch a movie we perceive what happens on-screen as apparent motion, 

experiencing the film running as a continuous event, not as a series of stills, even though 

what lies between each still - fully half of what we see - is a series of blanks. As the 

Canadian animator, Norman Mclaren points out these invisible in-between spaces are 

crucial to the art of the animator, and this research is in a way, a study of these spaces; 

how they can be constructed away from the screen and the role they play in our 

perception of events. In this sense it is a thesis that seeks to frame itself outside of the 

box, and so perhaps it is not surprising that as the work progressed, the frame itself 

became first problematic and then something to rebel against. 

 

In the Diasynchronoscope the temporal spaces that generate perception of change 

are made manifest in space, and objects are positioned to carry the eye on a journey of 

visual attention allowing embodied perception of apparent movement. The research is a 

hermeneutic phenomenological study that documents the evolution of creative practice 

using the diasynchronic technique as an artistic medium. It chronicles how an emergent 

grammar is developed through application of extant audio-visual theories combined with 

observation of the affective nature of exhibited artworks. The tacit theories created 

through praxis and observation are discussed in relation to formal theories in Audio 

Visual Studies and Psychology in a reflexive cycle graduating towards conceptual 

emergence of a unique grammar for the Diasynchronoscope.   

 

The thesis documents the creation of this new, experimental medium in 

choreographed time and explores its potential both as new medium and as a prototypical 

tool for empirical spatio-temporal experiments in Gestalt perception. 

 

 

                                                      

1
 Canadian Animator, Norman Mclaren in interview (Solomon, 1987, p. 11)  
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Because no single strand of theoretical or empirical literature encompasses the 

constructivist nature of the research, this study is transdisciplinary in its truest sense.
2
   It 

seeks not only to identify new ways of connecting established Gestalt Theory with the 

principles of Animation through real-world, embodied engagement, but also to draw 

together theoretical understandings of movement from the wider areas of Film Studies 

and perceptual Psychology in an attempt to develop a panoptic understanding of how 

apparent motion is perceived from an embodied perspective.  

 

In this introduction, I will situate my position as researcher by describing my history 

and motivations and provide an overview of the scope of this study alongside the 

hypotheses, research questions and the methods of investigation I have chosen to use. I 

also provide a broad overview of studio practice.  

 

1.1. ARTIST PRACTITIONER RESEARCHER 

 

The biggest premise underlying this doctoral study is that investigation through 

creative practice is a legitimate means of creating a framework for research (Edmonds E. 

A., 2008).  This premise derives from my background working as a practitioner in film 

and animation for twenty five years, and has, to a large extent, provided motivation for 

this study:  The essence of this research is an attempt to synthesize theory with practice 

and make a strong advocacy for this as a legitimate and productive form of academic 

study.   

 

The case-study artefacts documented in this thesis have been made collaboratively 

with Bruno Mathez, and the discovery of the technique is shared and documented in this 

study. However the investigative driver behind the development and theorisation behind 

the medium, which I contend forms the essence of this thesis; originate from the authorôs 

research. All contextual reading, written papers and analysis of data and subsequent 

theorisation have been undertaken solely by the author. 

 

                                                      

2
 What sets transdisciplinary studies apart from cross, inter or multidisciplinary studies is an 

emphasis on engagement, investigation, and participation in addressing present-day issues in a 

manner that explicitly destabilizes disciplinary boundaries while respecting disciplinary expertise. 

They are built around three key concepts: transformative praxis, constructive problem-solving and 

real-world engagement. I am using transdisciplinary in this sense as laid out in the manifesto 

adopted in 2002. See Basarab Nicolescu, Manifesto of Transdisciplinarity (Nicolescu, 2002). 
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It is necessary if this work is to be of value to others that it provides an honest 

account of the practice of creating artworks collaboratively, and this requires that I focus 

on my individual experience and personal accounts to better explain my relationship to 

the practice component. Consequently, I cannot approach this research without using the 

first person pronoun, although I am aware that this runs contrary to traditional scientific 

research and can lead to allegations of self-indulgence. The approach I have taken is an 

autoethnographic one after Bochner and Ellis (Bochner & Ellis, 2000) who present a 

wide array of categories that fit under the autoethnography umbrella. These categories 

include: ónarratives of the self, ethnographic memoirs, confessional tales, first person 

accounts, lived experience, personal writingsô and others (ibid.: 739-740).  

 

I am by inclination an empiricist, subscribing to the idea that ópractice is the best of 

all instructorsô, so it struck me as curious and surprising when I came into Higher 

Education teaching at a mature age that practitioner knowledge, although generally much 

appreciated by students, is rarely received with the same enthusiasm by theorists in the 

academy.  I observed that although we teach students of digital arts and animation at a 

rough ratio of 75% practice and 25% theory, the academic weighting for research is quite 

reversed. I still find this curious particularly because the way this doctoral research has 

evolved closely parallels the processes undergone by an artist in the act of creation.  

 

The American pragmatic philosopher and psychologist, John Dewey in his classic 

book, Art as Experience wrote: 

 

Irrelevancies arise that are tempting distractions; digressions suggest 

themselves in the guise of enrichments. There are occasions when the 

grasp of the dominant idea grows faint and then the artist is moved 

unconsciously to fill in until his thought grows strong again. The real 

work of an artist is to build up an experience that is coherent in 

perception while moving with constant change in its development. 

(Dewey, 1934 (reprint 1989), p. 16) 

 

Dewey could easily be describing a researcher as much as an artist.  Both roles 

require a shaping and answering of questions and a stoic tenacity in study and problem-

solving in order for there to be an outcome.   

 

As an empiricist, I am more naturally inclined towards the experiments of 

Wertheimer and Goethe conducted after Francis Baconôs scientific method rather than the 

pure theory of French cultural theorists such as Deleuze, Virilio or Derrida. It has been a 
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journey for me to learn to appreciate the beauty of deep thinking, debate and framing and 

re-framing that lies in pure theory. For this reason, the biggest challenge for synthesis in 

this research has not been between the traditionally opposed disciplines of Arts and 

Sciences; but between theory and practice. I have taken a reflective and a 

phenomenological approach, focusing on the nature of the experience, and the underlying 

structures and organizing principles that give form and meaning to the art as well as 

situating it in wider media theory.  

 

The hands that type this thesis are the hands of a practitioner who in a pragmatic, 

hermeneutic sense (after Heidegger
3
) investigates the world in a basic, intuitive way 

drawing on embedded practitioner knowledge. Influences and assumptions arising from 

my experience are not always conscious, and can often only be traced post hoc. In this 

manner even for the artist, as Heidegger remarks in his essay on art; óthe 'origin' of a 

work of art is mysterious and elusive, seemingly defying logicô (Heidegger, 1975). In 

seeking to provide an exegesis I have tried to unpeel the praxis and play of studio 

development, and expose the essences of the art structures as they move from inception 

to realisation so that they may appear in the consciousness of a percipient. In short, I 

hope to render the invisible as visible.  (Kvale, 1996) (Polkinghorne, 1989).  

 

1.1.1. ANALOGUE ROOTS ï ONE THING AFTER ANOTHER 

 

Although this research has been carried out in a department of computing, I come to 

this field of study as a digital immigrant, and my roots as an analogue practitioner are 

clearly reflected in the perspective I have taken in this thesis, for this reason I feel a brief 

history of my professional background is pertinent.    

 

My first animation - a claymation talking head - was shown on BBC 1ôs current 

affairs programme Nationwide in 1975 whilst I was still finishing my A levels. Although 

both my parents were doctors of medicine, it seemed natural for me to enter the film 

industry and for the next twenty years I was fortunate enough to work successfully as a 

freelance film maker and animator. In those pre-internet days, animation was learned 

                                                      

3
 (Heidegger, Being and Time., 1962 (Original work published 1927)) Heidegger adopts an 

ontological stance to hermeneutics, stating that there cannot be a distinction between the 

individual and their experience, interpreting them as isomorphic and unable to exist without each 

other. 



Choreographing time: Developing a system of screen-less animation, March 2014 

 

5 

 

from devouring books, films and  articles wherever they could be found, but these 

sources were scarce and I mostly learned through trial and error and óon the jobô. Film 

was expensive and it was not worth developing anything less than two minutes worth 

(from a ten minute reel). As animating (even my somewhat guerilla-style of animating) 

was, and is, a painfully slow business, I often would not see the results of any labour for a 

week, and I still remember the keen anticipation coupled with trepidation of receiving 

these early films back from Ranks laboratories, and the corresponding thrill at seeing a 

model spring to life ï often accompanied by the agony of seeing a forgotten pair of pliers 

left in shot on the animation table.  

 

My primary practice was that of a film editor who specialized in documentary and 

pop videos. I liked these two areas in particular because of their unscripted nature; both 

were constructed in the cutting room, and I very much enjoyed the challenge of finding 

the most economic and powerful narrative thread for carrying an audience.  In the 80ôs 

the field of pop promos (as they were then called), was a joyous, experimental one. I 

worked with three other animator/directors (one of whom was my brother, Rob) under 

the name óGibletsô. Directors and artists sought out and trialled new techniques and ideas 

in media and animation, turning around films that synthesized visuals to music in ever 

more fascinating ways.  

 

For most of my years as an editor, cutting film was still a physical skill: Cuts were 

made in 16mm film with a joiner and the shots spliced together with clear tape. Resulting 

cut reels were viewed on flatbed Steenbeck, with a rough sound track that was later track-

laid and dubbed. The final cuts were marked up with a white chinograph pen and sent to 

laboratories for the negative to be cut in A and B chequerboard and final graded prints 

created that were married to the sound.   

 

There have been times in my career as a film editor where I have felt artistically óat 

oneô with the material; the best I can describe this feeling is that I felt as if I was 

ópaintingô in time with the film as my palette of colours - only this palette allowed me to 

paint not just with colour, contrast and tone, but with dynamic graphic matching of focus 

and camera movement, internal motion and direction of elements, speed and dynamic 

expectations layered with sound and/or music. This sensation of being at one with the 

medium gives a heady feeling of transcendence, of channelling creative thinking 

perfectly in tune with, and in command of, oneôs craft. I imagine this is how athletes and 

dancers feel when they give their peak performance. These were times when I was 
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editing that I felt I could direct a viewerôs gaze: picking up a viewerôs attention and 

taking it on a journey by directing the gaze in a visual momentum that flows around the 

screen, rather like tracking a falling leaf then switching to another as their paths cross, or 

riding a symphony of sound. 

 

An experiment in audience attention made by a team from Leeds University, 

(Marchant, 2009) chronicled a study conducted over 2 years with people attending a 

touring art exhibition on artistic responses to Hitchcockôs Vertigo (Hitchcock, 1958).
4
 

Using eye-tracking technology on individuals, the team assembled enough data to create 

metrics for the dynamic visual fixations of óaudiencesô of 238 people for one scene and 

163 for another in the film. The team then created thermal heat maps of these fixations 

and overlaid them on the original scenes. The results were compelling; a large 

commonality of attention was highly apparent. The study led the lead researcher, Paul 

Marchant to conclude: 

The visual experience, or where the attention is drawn, appears to be 

highly controllable or subject to manipulation through directorial 

techniques such as the use of deep/shallow focus, approaches to 

editing, graphic matching and camera movement.  

(Marchant, 2009) 

Hitchcock was a master film maker and he is on record as observing (in this case 

about his 1960 film Psycho):  

éPsycho has a very interesting construction and that game with the 

audience was fascinating. I was directing the viewers. You might say I 

was playing them, like an organ. 

(Truffaut, 1984) 

Hitchcock started out as film editor and I think that this may well be the source of 

his profound ability to direct where an audienceôs gaze will fall. There are ways of 

directing where an audience looks in a film, and increasing their holistic comprehension 

through editing. I had felt this instinctively, as part of my auto-ethnographic background, 

now I had seen a scientific demonstration of it.  

 

Already in love with editing and animation as a medium, I started to read 

practitioners and theorists and became influenced by the early Russian montage theorists, 

Kuleshov (for whom the edit was the essence of cinema) and then Eisensteinôs more 

general contemplations on film, perception and animation - this was the beginning of my 

fascination with the ógapô in editing - how a cut can carry us far beyond the simple 

                                                      

4
 The multimedia exhibition óRepossessedô, took place in 2006/7, during which over 400 members 

of the public watched scenes from Hitchcockôs óVertigoô.  I had attended an early preview of the 

exhibition at the invitation of a co-exhibitor, so I had participated in the experiment myself. 
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juxtaposition of two shots and across large metaphorical leaps. At the same time, in 

discussion with my father (who was a neurologist), I became interested in not only what 

we see, but how we see, and the differences between what we see and what we perceive. 

 

In the early nineties directors started to shoot on video and soon the tools changed 

from celluloid film, splicers and flatbeds to digital editing on computers using software 

such as Avid and Final Cut. These were technologies that I embraced and learned, but 

ultimately it was this change that made me switch careers. The new medium had an 

immediate impact on life in the cutting room and my craft as an editor. The shooting ratio 

leapt up from 12:1 to 100:1, cheap sensationalist content became king and reality TV 

started to take root. The days of the considered, researched and crafted documentary were 

numbered and pop videos became fast cut visual kaleidoscopes of pouting pop stars. The 

cultural changes in mass media which we enjoy today are attributable to changing politics 

and proliferation of channels, but were also fuelled and perhaps even predicated on the 

technological change that took place in the medium.  I became increasingly disillusioned 

with the way television was emerging as a mass medium and felt I wanted to move away 

from it. I chronicle this experience, in part to demonstrate why I am at heart a 

McLuhanist who cannot accept that the medium is a neutral tool. 

 

A major turning point came when, in 1996, I was invited to teach editing at the 

Royal College of Art, where they have an ethos of using practitioner teachers. This 

period kindled a love of teaching and research and I felt I had discovered a new calling. 

A year later I won an AHRC award to study on the cutting-edge MA Digital Moving 

Image course at London Guildhall. It was there that I learned 3D computer visualisation 

and animation. I went on to publish a text book on the same; '3D for the Webô (Elsevier) 

in 2005, and then joined the academic world as a lecturer. 

 

I decided to study for a PhD based on interrogating how the gaps between frames 

influenced animated movement in 2008, and gained a methodological breakthrough when 

I attended the Lansdown symposium ï Completing the Circle at the British Computer 

Society in London in 2009.
5
 Alongside the keynote, two papers delivered here influenced 

me strongly: The first was Marchantôs study of audience attention and the second was a 

paper by Micahel Hohl: Designing The Art Experience: using Grounded Theory to 

Develop a Model of Participantsô Perception of an Immersive Telematic Artwork (Hohl, 

                                                      

5
 The invited keynote at this conference was Ernest Edmonds and this was also the first time that I 

encountered his work relating to theory, practice and evaluation in practitioner research. 
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2009). Hohl used social science methods to evaluate an art project in an attempt to 

systematically measure the effectiveness of a work and improve its performance. This 

paper not only introduced me to Grounded Theory, but also I was impressed that here 

was a modern artist who had collected empirical evidence that his audiences did not ógetô 

much of the interaction in his interactive computer-based art, and was brave enough to 

show this research and use it to build a better system. This held a logical appeal to me, 

and I felt it might be a methodology that I could adapt for use with my art projects to 

refine my hypotheses on movement. 

 

1.1.2. CLOTHES PEGS AND PRATFALLS  

 

The Diasynchronoscope was born in the summer of 2011 when, already some way 

into my doctoral studies, I undertook a series of summer classes in Processing for Artists 

run by Dr Eleanor Dare at Goldsmiths. Dr Dare invited Bruno Mathez (then an MA 

student and feeling at an artistic impasse) to present some of his work in projection 

mapping to the class. Bruno is a digital native and his work, which married sound and 

image closely, was visually stimulating and fascinating to me as it reminded me of my 

days in pop promos. It was clear that we shared artistic interests, so we arranged to think 

about collaborating - originally on synchronising sound with image. At our next meeting, 

Bruno showed me a brief film he had made the previous night of projection mapping 

white light on some clothes-pegs in a series. As he showed the footage which scanned 

back and forth along the line of clothes pegs, Bruno said it was a shame he could not 

make them move. Even as he said this, the film changed to include three clothes pegs in 

an arc and a clothes-peg turned through 90 degrees, lying on its side ï what the animator 

in me saw was a clothes-peg taking a pratfall! óI can make it moveô, I said, and so began 

our collaboration on the Diasynchronoscope project. 

 

 

Figure 1 Diagram of the sequenced illuminated clothes-pegs 
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1.2. SCOPE AND AIMS OF THIS STUDY 

 

All of a sudden it hit me, why not just movement? If there was such a 

thing as composing music, there could be such a thing as composing 

motion.  

Len Lye 1974
6
 

 

I originally came to this doctoral study armed with the hypothesis drawn in part 

from Neuroaesthetics that movement is a key signifier in perception and that it is a major 

factor in delineating boundaries when we óchunkô events for storage in our memory, 

particularly if we perceive movement alongside other confirming stimuli such as sound. 
7
 

 

The original aim was to create studies of ócomposed motionô in order to explore this 

hypothesis and to interrogate it using artworks drawn from practice. Given my 

background, I naturally started these explorations as screen-based animations, and swiftly 

encountered two investigative problems; the first was how to suppress culturally coded 

interpretation of symbols when animating - my aspiration was to animate so that 

movement was the primary stimulus perceived and not the semiotic content of the object 

itself.
8
  The second problem I encountered was the screen itself: The problem with 

developing a system for investigating perception of movement is that it takes place in 

four dimensions; time being the fourth dimension. Time adds a metaphorical parameter 

which forces us to move away from realism to a constructivist view of the universe.
9
 So 

perception becomes paramount and perception is somatic; borne of the body and the 

psychophysics of the mind. For any annotation to be meaningful, the qualitative 

dynamics of a movement, i.e. its inherent quality, phrasing, embodiment and 

intentionality are integral and should be included as parameters. Movement takes place in 

                                                      

6
 From Ray Thorburn's Interview with Len Lye (at his studio, New York, September 1974) which 

was published in the New Zealand journal, Art International, April 1975. 
7
 Cognitively segmenting continuous activity into discrete events is called ñevent perceptionò or 

ñchunkingò where events are separated semantically and spatially as well as temporally. (Lowe, 

2008) 
8
 It should be noted that at this stage I had not encountered Max Wertheimerôs description of óphiô 

movement being sometimes described as ópureô movement because the viewerôs attention is 

focused on object-less apparent motion.  
9
 There is significant philosophical discussion of this in George Lakoff and Mark Johnsonôs 1999 

book: Philosophy in the Flesh: The embodied mind and its challenge to Western thought. In 

chapter 10, which is devoted exclusively to the subject, they investigate the concept of time and 

conclude: we cannot conceptualize time without metaphor; all of our understandings of time are 

relative to other concepts such as motion, space and events and that there is no óobjective 

metaphysics of timeô (Lakoff & Johnson, 1999, p. 168). 
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3D and our personal experience of it is both aesthetic and primal - for the latter to be 

investigated I needed to create apparent movement that was an embodied experience. 

 

These two problems appeared to be unresolvedly opposed: I hypothesised that if I 

was interested in movement that was affective and engaging, I would be using character 

animation, relying on a viewerôs empathy through mirror neurons to provide evidence of 

embodiment.
10

  But if I was to use empathy as a measure; I was using biological 

movement, and any biological movement  perforce acquired coded interpretation either in 

the shape of assigning motivation to a character or in interpreting causality due to natural 

causes (such as wind blowing clouds or balls bouncing due to gravity). I decided that I 

needed to create non-biological movement, i.e. movement that was not ónaturalô. This 

would obviously go some way to solving the coding problem, but I needed the motion 

studies to take place in the órealô world, permitting environmental affordance.
11

 

 

Defining these problems led me to reframe my investigations away from the screen, 

and my first exhibited artwork for the study took place in 2010 in the shape of óBoltô, an 

interactive kinetic sculpture that moved in highly unpredictable arcs.
12

   

 

 

Figure 2 óBoltô 2010 Wood, Metal, Perspex 

                                                      

10
 I had a notion of using the WiFit technology which held four very sensitive scales to measure 

affection through movement in the participantôs Centre of Mass. I theorised that small movements 

towards and away from art objects would provide indicators of engagement. 
11

 A term coined by US Psychologist, James Gibson to describe the interrelationship between an 

animal and its environment. 
12

 As an artwork, Bolt was very popular and successfully toured many art galleries in the UK. 

Although it is no longer of great pertinence to this thesis, a description with visual recordings of 

Bolt is included in Appendix B. 
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The exploratory idea behind óBoltô was that the unpredictable movement that 

involved apparently chaotic changes of speed and direction would be highly engaging. 

Observations of audiences interacting with Bolt confirmed that I should indeed try to 

keep my explorations off the screen ï the level of engagement with the movement was 

significantly greater than seeing screen-based movement - but I still felt that I had not 

managed to solve all of my criteria for study as, although the movement was deliberately 

not biological, the moving objects were obviously based on human anatomy.  

Furthermore, although Bolt offered a multi-sensory experience in terms of being tactile, I 

felt synchronized sound was integral to appreciation of movement and Bolt was silent.  

 

I began exploring robotics as a potential medium; however robotics studies tend to 

be either mechanical or about simulating biological motion. As an animator I felt that 

mechanical movement alone was too difficult to isolate without becoming disengaging 

and so was unlikely to provide sufficient exploration of the hypothesis that movement 

was the key signifier in event perception. Plus I wanted to explore non-biological motion, 

arguing that the purer the motion, the better my research would be. It was at this stage 

that Bruno and I made our first test in screen-less animation. The result was something of 

an epiphany. Even in a half black-out, and shot at a coarse frame rate and with 

compromised positioning, we could see it worked. In fact it did more than work; it looked 

like magic. It was an exciting moment for me as I realised that the handbook for what 

works and doesnôt work in animation may need to be rewritten. 

 

Although my hypotheses have evolved over time, the discovery of how to animate 

without using a screen went some way to solving both of my previous problems. In the 

Diasynchronoscope the objects (which, in early incarnations tended to be platonic solids 

hewn from polystyrene and painted black) are simple and surprising, they look óa bit likeô 

several things but also often bring no single cultural reference to mind. Further, by lifting 

animation off the screen and into the same environment as an audience, and restricting it 

to non-biological apparent movement in an ecological environment, I could use empiric 

investigation to examine the influence of embodied cognition on human appreciation of 

movement. 

 

It is the aim of this research to chronicle the development of the Diasynchronoscope 

as a new artistic medium, record how viewers respond to it and articulate new grammars 

that evolve as we become more adept with the medium. In doing this, the thesis will also 

reflect upon the aesthetic differences between the Diasynchronoscope and screen-based 
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media and contextualise the potential uses of the Diasynchronoscope as both a young 

medium and a prototypical perceptual research tool. It aims to create a new set of 

principles for non-biological apparent motion in an ecological environment through 

application of discovery derived from using the diasynchronic technique. Because screen-

less animation is a new technique, it is hoped that it will offer a deeper understanding of 

how kinetic perception works in the medium and beyond, ultimately confirming and 

extending some parameters for perceptual shortcuts in three-dimensional apparent motion 

based on global Gestalt properties and animation principles.  

 

1.3. HYPOTHESES AND RESEARCH QUESTIONS 

 

The two main hypotheses in this research are: That the Diasynchronoscope offers a 

new medium for experiencing apparent movement ï I hope to demonstrate this both 

concretely and by contextualising the Diasynchronoscope with other media ï and that the 

spatio-temporal nature of the Diasynchronoscope offers a unique framework for creating 

principles of non-biological apparent motion in an ecological environment.  A major part 

of this thesis devotes itself to the question: Does medium impact significantly on the 

qualia of experiencing movement? I hope to defend the McLuhanist stance that; óthe 

medium is the messageô (McLuhan M. , 1964), and that therefore the Diasynchronoscope 

experience is a new one. Alongside this question is the rider:  If the Diasynchronoscope 

is a new medium, what is its emergent grammar and context? This thesis makes the case 

that the newness of the medium and the fact that the movement is non-biological and 

takes place without a screen means that the Diasynchronoscope offers a new mediated 

grammar that may be explored and a new set of aesthetic rules to accompany these rules. 

The practice-based research question that bookends the case studies within the thesis is 

simply; Can animation be experienced óin the roundô? 

 

Combining discussion of focal theories from Visual Studies and Psychology, this 

thesis investigates and empirically documents how application of animation principles, 

Gestalt theory, and embodied cognition have helped us refine and develop participant 

appreciation of the diasynchronic technique. This application of theory runs parallel to 

multi-modal practical research, problem-solving and experimentation as the 

Diasynchronoscope evolved from a single viewpoint to dynamic installations that could 

be walked around and appreciated through 360 degrees.  

 



Choreographing time: Developing a system of screen-less animation, March 2014 

 

13 

 

1.4. METHODS AND GROUNDED THEORY  

 

As tools for recording the artistic process, in keeping with autoethonographic 

methodology, I have employed reflective diaries, photographs of process and 

commentary on a project website combined with continued documentation for exhibition 

and video representation. Although I have always kept reflective diaries, I did not refine 

using them as a research technique till I undertook my PGCE in 2005 when I encountered 

Donald Schönôs seminal 1983 book, The Reflective Practitioner (Schön, 1983) and here I 

have combined his notions of looped learning with John Deweyôs observations on 

reflective art practice (Dewey, 1934 (reprint 1989)).  

 

As Sullivan suggests art research frequently moves beyond discipline boundaries 

óand into areas of inquiry that interact and intersect and require new ways to 

conceptualise forms and structuresô (Sullivan, 2005). The final research sits under the 

umbrella of Mixed Reality and synthesises three focal theories: Animation principles, 

Gestalt theory and sensori-motor theory to create emergent new theory. The choices of 

foci and boundaries for this thesis have emerged through detailed research in a cyclical 

manner, combining continued studio play and practitioner knowledge, wide-reading and 

participant observation combined with semi-structured interview.  

 

Because the techniqueôs strength relies on somatic (of the body) experience, video 

representation of the Diasynchronoscope is perforce a compromised reproduction 

creating a challenge in documenting audience experience for this thesis. Our current 

practice is to use non-participant observation and semi-structured interview of 

participants.
13

 (Candy & Edmonds, 2011) 

 

Videoed face-to-face interviews seemed an appropriate way of gaining insight into 

participantôs response to the artworks. It generated rich data, allowing me to analyse the 

depth of meaning and other potentially significant data such as personal language used 

and repetition of response; the record provided by face-to-face interviewing is important 

when the research is primarily focused in gaining insight and understanding of cognitive 

response. The interviews were situated in the same public space location as artworks and 

conducted immediately post-viewing. 

                                                      

13
 A technique developed from discussions in a PhD workshop conducted by Ernest Edmonds at 

Goldsmiths in 2011 
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The researchôs aim was to acknowledge the importance of immediacy in 

understanding participantsô perceptions and the main purpose of the interview was to use 

conversation and questioning of participants to provide insight into how the artworks 

were perceived. Primarily the research concentrated on examining if there was a sense of 

qualitative difference between seeing a diasynchronic artwork and seeing screen-based 

media, and also the extent of Gestalt phenomenological experience. 

 

The interviews were loose but constructed around key questions. Because the 

intention was not to lead, but probe the response to the artworks, the questions had to be 

phrased carefully to remain open-ended and avoid leading the interviewee. 

 

These open questions were: 

¶ What was going on? 

¶ How would you describe it? 

¶ If you saw this on a screen or TV, would it be the same? 

¶ Do you feel you were looking at multiple objects or a single entity? 

¶ Anything else? 

 

Sometimes even these simple questions were quite difficult to word; for instance, the 

question: óDo you feel you were looking at multiple objects or a single entity?ô went 

through several incarnations to keep it neutral. 

 

The success and validity of an interview rests on the extent to which the 

respondentôs opinions are truly reflected; the intervieweeôs ñvoiceò, communicating their 

perspective, however one weakness in this method was that people could be responding 

differently depending on how they perceive me (the artist) as being the interviewer, and 

this awareness that it would be hard for interviewees to give impartial qualitative 

feedback to the artist motivated me to move to short, written feedback instead for the last 

case study. 

 

It is important to note that much of the chronicling of the story of the 

Diasynchronoscope has taken place collaboratively with my co-creator of the technique, 

Bruno Mathez.  Populating the project website with films, photos and discussion of 

emergent techniques in the studio, in order to promote the Diasynchronsocope to a wider 

audience has been a joint enterprise. However all written analysis, contextualisation and 

theorization has been made by this researcher.  
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The methodology is primarily autoethnographic using the Glaserian Grounded 

theory of interview of self and memo, this is combined with and refined through 

empirical experimentation and exhibition. Although the research is practice-based, and as 

such the artefacts play a significant role in that research, the new knowledge that this 

study pursues is not found in the artefacts in and of themselves, but in chronicling the 

formalisms for this new medium as they are discovered, and then contextualizing these 

formalisms with other practice. Defining a position for this research has been the major 

challenge, and it has been a challenge undertaken by this researcher as an individual, not 

as a collaborative enterprise. 

 

There are three main iterative processes involved in this study: 

 

Practice: 

Research placed in an art context through the creation of experimental artefacts. The 

plastic form of play that occurs in the studio, where anything (including sound) may be 

used as a formal raw material, in answer to both unconscious and conscious needs, is the 

heart of this study. The thesis also documents how research into animation principles, 

Gestalt grouping principles and theories of perception of apparent motion informed the 

art practice and uses case studies of specific artefacts to anchor these investigations and 

discuss how each process created new areas for investigation. 

 

Theory: 

Analysing the Diasynchronoscope as a new analogue medium using media 

frameworks as tools of contextualisation. Constructing an emergent grammar for the 

medium and translating this new knowledge back to principles of animation and Gestalt 

Grouping and creating new principles for audio-visual media in the context of screen-less 

animation. 

 

Findings: 

Recording empiric observation of the affective nature of artefacts on subjects, 

organising, analysing this and documenting the development of subsequent new 

frameworks for investigation using the Diasynchronoscope. The study reflects on the 

problems of how to represent the ephemeral in an age of screen-based mass media, 

offering multi-layered online testimony as one solution. Some processes begun as art 

practice using the Diasynchronic technique have crossed over into other fields such as 
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perceptual psychology, media theory and technology meaning that the art is starting to 

contribute to research in other fields in a concrete way. 

 

The studyôs methodology is to take a constructivist approach using classical 

(Glaserian) Grounded Theory (GT) (Glaser B. G., 2001) combined with interrogation 

through experimental kinetic artworks.
14

 The thesis documents cyclical refinement of 

theory and kinetic models based on empirical evidence drawn from case studies of three 

artefacts, Gestalt Circle, One, Two, Threeé and Stylus.
15

 Because GT contains both 

inductive and deductive thinking running in parallel in a constant comparative method, 

the process is continuously iterative with theory generation occurring simultaneously 

with practice.  

 

 

Figure 3  Cyclical refinement of theory and practice using Grounded Theory method 

 

The research has been dynamic and has evolved according to practice-based 

methodologies (Edmonds E. A., 2008) (Gray, 2004). Although the methodology for 

information gathering and analysis came from social science, in particular grounded 

theory, there has been a strong influence from the empiric nature of the experiments in 

perception made by the early Gestalt psychologists such as Max Wertheimer 

(Wertheimer, 1912). 

 

                                                      

14
 The intent of a grounded theory study is to generate or discover a theory, an abstract analytical 

schema of a phenomenon, that relates to a particular situation (Cresswell, 1998, p. 56). 
15

 Discussed in detail in Chapter 5.3. 
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1.5. CONTRIBUTIONS TO KNOWLEDGE 

 

This research contends that that the Diasynchronoscope itself is a new medium for 

experiencing apparent movement and secondly that the spatio-temporal nature of the 

Diasynchronoscope offers a unique framework for creating principles of non-biological 

apparent motion in an ecological environment. It hopes to create a contribution to 

Transdisciplinary research through this study that combines Art and Science, Practice 

and theory and Analogue and Digital media.  

 

The nominal title for this transdisciplinary research is a practice-based PhD in Arts 

and Computational Technology: The contributions to Art are primarily in the form of 

exhibited artworks and are listed in Appendix A. The contributions to Computational 

Technology are varied, but can be encapsulated under the heading Mixed Reality (MR). 

MR is a subverted subset of Virtual Reality (VR) related technologies that involve the 

merging of real and virtual worlds somewhere along a "virtuality continuum" which 

connects completely real environments to completely virtual ones. By creating a 

taxonomical link between the Diasynchronoscope and Mixed Reality, I hope to create 

future connections between 3D printing and our work that will open whole new avenues 

of exploration where craft is synthesised with the digital. 

 

In summary, this is Practice in a Research Context which involves: 

 

Å Inventing, developing and experimenting with a new artistic medium that provides 

intra-filmic experiences without a screen. 

Å Deducing an emergent grammar for these immersive art forms through 

experimentation and exhibition.  

Å Generating new theories that hold significance for the impact of technologies on 

visual and audio studies through investigation of apparent motion in an enactive 

environment.  

Å Offering improved insights into Gestalt phenomena by updating the original 

empirical experiments of Max Wertheimer (1912) into three-dimensions in the real 

world. 
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1.6. STUDIO PRACTICE 

  

The Diasynchronoscope takes old techniques of experimenting with apparent 

movement and brings these to the digital age by relying on three modern software tools: a 

3D content generator (currently Autodeskôs 3DS Max); an image manipulation tool 

(currently Adobe Photoshop); and a digital movie management platform (currently Adobe 

After FX). 

 

Artworks are viewed in an architectural black-out, where prepared 3D objects are 

arranged in paths such that they change incrementally in shape and/or position. Although 

nothing in the space actually moves; the objects are revealed through serial illumination 

in the dark room, sequenced using the technique of projection mapping. The effect is not 

of flashing lights or of objects lit stroboscopically, but of continuous motion of objects. 

This technique enables creation of a dramatization over time, encouraging the common 

perceptual shortcuts of a participant to create sequences and a narrative from static 

abstract objects. 

 

The unique skill set that brought about the project requires some contextualization. 

For this creator, who comes from a base of sculpture, traditional animation and film 

editing combined with previous research in virtual 3D construction and animation, the 

practical skills have been developed from a base of sculpture and studio claymation 

work. Both creators have developed skills in variously crafting sculptural objects, 

reflective qualities of paint and refining techniques for hanging the objects in space 

according to a virtual 3D template. The technique of projection mapping onto specific 

objects was developed by Bruno Mathez, who has a technical audio-visual background. 

Bruno has considerable musical skills in sound creation software, and as the 

Diasynchronoscope is a synesthetic experience, we have included original sound in the 

artworks, and it is an area that holds much potential for future investigation. 
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Figure 4 Overview of the Diasynchronic process with key to labor division 

 

Figure 4 lays out a broad overview of the current studio process with a key to how 

the labour is divided between us in the collaboration. Because the work is collaborative, I 
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shall use the plural pronoun óweô when discussing technical developments and 

explorations in this thesis, but the diagram depicts a typical division of work. 

 

There has been a rich variety of information gathering and selection in creating the 

artworks. Because they are sculptural, analogue and digital, the processes have 

overlapped and been supported by sketching and concept mapping, experimentation, 

observation, and reflective refinement using digital software, sculpture and varied 

materials. 

 

Because the Diasynchronoscope uses projected light, it is essential that the 

animation takes place in a black-out space, and a basic craft of the Diasynchronoscope 

lies in the creation and positioning of objects in this black-out environment. As no object 

can really be construed and labeled as óabstractô, an early challenge was to design objects 

that deliberately emphasized movement and were less likely to be culturally loaded and 

recognizable. After some experimentation it was decided that the optimum material for 

creating objects was white, medium-density polystyrene cut to shape. The polystyrene 

has then to be painted black so that it will be invisible to the viewer in the blacked-out 

space; this creates an ambiguous object in terms of texture and shape. As we have 

progressed as artists, we have started to use other materials, and indeed are now able to 

animate using colour and intricately shaped objects. 

  

The artworks require the dimension of time to be translated into spatial dimensions; 

this is often difficult to test, so usually works are made first using 3D visualization. 

Because each version of the Diasynchronoscope is site-specific, and the projector 

positions, objects and structural support are solid, testing and adjusting animations in 3D 

using virtual 3D software first was at first essential as it helped eliminate some problems 

before concrete realization. With experience, as the formalisms inherent to the 

Diasynchronoscope evolve, we are becoming increasingly adept at shaping layouts 

straight into space. 

 

The technique of projection mapping has been slightly refined from the early days, 

but it is still an arduous combination of creating masks in image manipulation software 

(Adobe Photoshop) and then animating the masks to run in a digital movie management 

platform (Adobe AfterFX) to create a QuickTime movie of animated masks with a 

soundtrack that will run on a loop. The rendered movie is then output straight to the 

projector, with the parameters adjusted so that the movie playing onscreen or if the feed 
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needs to be split to two projectors, we use the Matrox graphic expansion hardware, 

DualHead2Go, to play simultaneously through both projectors. Usually each object is lit 

for 12 - 24 frames per second (roughly 40-80 milliseconds) but the timing for these films 

is adjustable and there are frequent trials to determine the best timing for lighting the 

objects to achieve believable animation and an effective narrative. 

 

Sound is recorded and a soundtrack created separately. Sometimes the animation is 

created to fit the sound and sometimes the sound is adjusted to synchronize with the 

animation. It is an iterative process. The sound is delivered by stereo speakers nested 

inside the artwork, or in the case of the all-round artwork, Stylus, through four speakers 

to give the impression of 360 degree audio. 

 

1.7. HOW IS THE DIASYNCHRONOSCOPE EXPERIENCED? 

 

All in all, the creative act is not performed by the artist alone; the 

spectator brings the work in contact with the external world by 

deciphering and interpreting its inner qualification and thus adds his 

contribution to the creative act. 

 (Artist, Marcel Duchamp, 1971)
16

  

 

Artworks are viewed in an architectural black-out, where prepared 3D objects are 

arranged in paths such that they change incrementally in shape and/or position. Although 

nothing in the space actually moves; the objects are revealed through serial illumination 

in the dark room, sequenced using the technique of projection mapping. This technique 

enables creation of a dramatization over time, encouraging the common perceptual 

shortcuts of a participant to create sequences and a narrative from static abstract objects. 

Because the perception is of movement within the shared space as the viewer, the 

Diasynchronoscope is a new tool for investigating the expressive power of embodied 

screen-less animation.  That the audience experience is other than seeing screen-based 

animation is tangible in several ways; firstly, because the works are site-specific, there is 

a sense of óauthenticityô as defined by Benjamin; of being in the presence of something 

                                                      

16 Although the context of this statement came through considering how an artist may gain a place 

in posterity of art history, it exactly parallels the important contribution an audience brings to the 

diasynchronic experience.  
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new, órealô and immediate.
17

 This authentic nature of an original Diasynchronic 

installation in an age replete with reproductive media, is further confirmed by Benjaminôs 

definition of óauraô over reproduction: 

 

Even the most perfect reproduction of a work of art is lacking in one 

element: its presence in time and space, its unique existence at the 

place where it happens to be.  

Walter Benjamin 1936 (Benjamin, 1936 (2008)) 

 

Because every installation is site-specific and, so far, has been effectively a 

palimpsest, with each new installation replacing a previous version, anyone witnessing a 

version of the Diasynchronoscope is privileged to see something that is currently unique. 

The aura of each artwork is also increased because testimony of the labour-intensive 

nature of each diasynchronic artwork creation is often made manifest in complex 

installations, either through showing a holistic of the entire artwork or through the 

viewerôs eyesight becoming accustomed to the levels of dark in the environment, thus 

gradually revealing an installationôs underlying formalism and complexity.
18

 

 

The environmental black-out adds a sense of mystery to an audienceôs experience. 

Renaissance artists resorted to dark backgrounds when they wanted to defy the picture 

plane and evoke an eternal and indefinite space. The contained space of the 

Diasynchronoscope provides a haven where attention is focused and directed. The 

movement is picked out in white or coloured light in stark contrast, separating foreground 

from background and creating a sense of unification between the molecular iconic objects 

although they appear variously in time. The solid forms we show seem tangible, but also 

disappear into the void, creating a sense of immateriality.  

 

Professor of Philosophy, Tom Leddy of San Jose State University has written 

extensively on John Dewey, and his 1934 text on art and experience.  In this article taken 

from The Stanford Encyclopedia of Philosophy he writes an almost prescient diagnosis of 

what happens inside the Diasynchronoscope: 

 

                                                      

17 ñThe presence of the original is the prerequisite to the concept of authenticity.ò (Benjamin, 

1936 (2008) Chapter II) 

18 This was particularly true of the installation óStylusô which forms the final case study in this 

thesis. 
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This sense of wholeness conveyed by the work of art distinguishes the 

work from the background in which it sits. Evidence of this idea of the 

artwork standing apart from its background is ñour constant sense of 

things as belonging or not belonging, of relevancy, a sense which is 

immediate.ò Yet the background represents the ñunlimited envelopeò 

of the world we live in, and the work of art, though seen as a discrete 

thing, is intimately connected with the larger background. We intuit 

this connection, and in this process there is something mystical. ñAn 

experience becomes mystical in the degree which the sense, the 

feeling, of the unlimited envelope becomes intense ï as it may do in 

the experience of an art object.ò  

(Leddy, Spring 2013) Quotes from John Dewey (Dewey, 1934 (reprint 1989)) 

 

This distinction of foreground from background is fundamental to the 

Diasynchronoscope experience. The clear contours of objects, delineated by the masked 

projected light, imbues objects with the same clarity as a block-painted contour line 

drawn in cel animation. There is no drop-off towards the edge and all objects are cleanly 

defined away from a background. 

 

Sometimes a spectator hesitates and has to be coaxed into their first encounter the 

Diasynchronoscope in exhibition, they have a sense of trepidation, entering unknown 

territory and feel they may be vulnerable to something unexpected happening. This is 

hardly surprising: because the name is unusual, the concept of óscreen-less animationô is 

strange and a spectator has to commit to entering the blacked-out space. So far we have 

chosen not to exploit this trepidation, it would be easy to óspookô people with the 

unexpected, or play on this fear aurally, however the sound we construct is looped to 

reassure rather than shock. We want people to experience an immediate and necessary 

relationship between what they see and what they hear. 

 

Sean Cubitt provides accounts of the birth of cinema quoting from reviews by La 

Poste, the edited letters of the Lumiere brothers and Maxim Gorkyôs writing at the time 

(Cubitt, 2004, pp. 14-15).  These accounts of the first public projections in Paris by the 

Lumieres in 1895 struck an immediate chord with my own auto ethnographic notes taken 

after our first public outing for the Diasynchronoscope when óGestalt Circleô was shown 

over three days at Kinetica Art Fair in 2012: 

 

Diary entry 08/02/12: ñWe were positioned out of the way and we did not have many 

visitors for the first day. The catalogue has not been printed, and no journalists were 

brought to our little room - we felt very tired and rather abandoned. Perhaps because the 

entrance was a bit shabby and it was hard to describe what lay behind the velvet 
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curtains. Cursed my invention of the stupid, pompous nameé The other exhibitors took 

pity on us and those that came to visit were complimentary - and also generous, telling 

others to comeé By Saturday the queue at the end was eight deep and on Sunday, such 

was the word of mouth, that people waited up to half an hour to see our installation - and 

this kept up all day. It was so exhausting we had to limit participantsô time to 3 mins with 

a stop watch. Lots came back bringing family and friends because they did not know how 

to describe it to theméò 

 

This promotion of a new medium by word-of-mouth provides a distant echo of 

Cubittôs re-quotation from the letters of the Lumiere brothers: 

 

ñShown in the festive period between Christmas and New Year, with twenty sessions 

a day between 10am and 1:30pm, the cinematograph attracted a crowd of flaneurs from 

the Boulevards. Clement Maurice recalled, óWhat I remember as being typical was some 

passer-by sticking his head round the door, wanting to know what on earth the words 

Cinematograph Lumiere could possibly mean. Those who took the plunge and entered 

soon reappeared looking astonished. Theyôd come back quickly with a few friends theyôd 

managed to find on the boulevardô.ò (Cubitt, 2004, p. 14). 

 

New sensations invoke a sense of wonder, and although it would be ridiculously 

grandiose to compare the impact of the Diasynchronoscope with that of cinema and the 

birth of the screened moving image, on an individual level, the sensation of wonder 

evoked in the flaneurs of Paris witnessing, for the first time, a photograph spring to life, 

was also echoed in a small way by people experiencing the Diasynchronoscope for the 

first time, ironically enough because this time there was no screen. In the 

Diasynchronoscope, a sense of wonder is generated by the viewerôs perceptions of 

beholding something new, but without any intervening mediation. Another commonality 

of experience with the diasynchronic artworks is that they induce a quale of revelation 

with comments like, óWow!ô óBlown awayô and óAlien God objectô. (MacGillivray & 

Mathez, Stylus, 2014)  

 

The screen today is so pervasive in the form of cinema, television, computers and 

personal mobiles, as psychosociologist Sherry Turkle laments, it is now virtually impossible 

to find an audience that is not culturally-shaped by screen-based imagery. Indeed it is 

difficult for a modern audience to assimilate that the Diasynchronoscope is an embodied 

experience and that there is no screen or proscenium arch. The default fall-back for a 
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participant is that what they are seeing must be a hologram, because the idea that the 

objects are real and concrete is quite a novel idea.  

 

When the frame is unclear and there is a blurring of the line between reality and 

unreality, according to Sigmund Freud we enter the world of the uncanny: óan uncanny 

effect is often and easily produced when the distinction between imagination and reality 

is effaced, as when something that we have hitherto regarded as imaginary appears 

before us in realityéô (Freud, 1919 (reprinted 1990), p. 367). 

 

Tropes from the uncanny identified by Freud are: Dismembering, repeating and 

doubling (ibid.: 368-9). Freud makes much of the roots of the word uncanny translated 

into the German as ñunheimlichò (literally unhomely), and its opposition ñheimlich,ò 

which can mean both familiar and concealed. He points out that according to the Oxford 

English Dictionary, a similar occurrence can be noted with the English word canny, 

ñwhich may mean not only ócosyô, but also óendowed with occult or magical powers.ôò
19

  

 

In his last published work, Passions of the Soul, Descartes values the feeling of 

wonder that arises when we encounter something we do not know, something surprising 

and unfamiliar. Thus he writes: 

 

When the first encounter with some object surprises us, and we judge 

it to be new or very different from what we formerly knew, or from 

what we supposed that it ought to be, that causes us to wonder and be 

surprised; and because that may happen before we in any way know 

whether this object is agreeable to us or is not so, it appears to me 

that wonder is the first of all the passions. 

(Descartes, 1649 (republished 1989)) 

 

It is curious that the man who stands for Cartesian dualism (ie. the separation of 

mind and body) should write so enthusiastically about something that to the modern 

sensibility seems so visceral and sensational (in the sense of full of sensation). Wonder 

feels very much to be an embodied sense ï the eyes widen and there is an automatic 

redirection of focus to the new stimuli, often people describe their jaw dropping as they 

are ódumbfoundedô by a spectacle of wonder, the heartbeat quickens and the body is alert 

and tense. This ófirst of all passionsô combines physiological indicators with the 

                                                      

19
 Because óMagicô is a frequent description given by those experiencing the Diasynchronoscope, I 

investigated this further in an upcoming book chapter on film and psychology: Pinning a Tale: 

The Screen, the Donkey and the MacGuffin. (MacGillivray C. , 2015) 
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intellectual knowledge of something being new to our experience and beyond our world 

schematic.  

 

In the Diasynchronoscope, the wonder is generated by the viewerôs perceptions of 

beholding something new, but without any intervening mediation. We are very used to 

perceiving apparent motion on a screen, but apparent motion that eliminates flicker and is 

veridical, in terms of perspective, focus and parallax is a new sensation. If we consider 

the screen as a boundary and demarking barrier between the real and unreal, then the 

Diasynchronsocope removes that boundary and we enter the uncanny ï not in the sense 

of encountering something fearful but in the sense of wondering at the inanimate 

springing to life. It is indeed at once familiar and new; ñheimlich,ò and ñunheimlichò. The 

tropes of dismemberment, repetition and doubling identified by Freud for the uncanny are 

entirely present in this medium. Dismembering can be equated to the way the objects 

often fall, disintegrate then reassemble, the works all use repetition in the shape of 

looping visuals and audio and the idea of doubling as a Doppelgänger motif where 

attributes of power and autonomy are handed to the one who is in control of the gaze, 

considered by Freud to be one of the most prominent themes of the uncanny (Freud, 1919 

(reprinted 1990), pp. 354-6) are of course fundamental to the Diasynchronoscope where 

we animate through attention. 

 

Another aspect of the Diasynchronsocope that seems to hold appeal for modern art 

visitors is that the installations allow for individual opinion and interaction on something 

that has more than one formal identity. Because the artwork has different points of access 

(often as a time-based study and as a static art object that combines the time-based 

objects holistically), the two states inform each other. Paradoxically, the holistic artwork 

could be conceived as though the participant is a camera on a very slow shutter speed, 

receiving two seconds of data in a single moment. This, coupled with the embodied 3D 

element, is a new and surprising sensation. We are so familiar with the tropes of a camera 

changing speed or playing in reverse, we accept the same tropes in ourselves, but 

experience it as ómagicalô. 

 

Thus it can be seen that there are many paradoxical elements to the 

Diasynchronoscope: 

Á Nothing moves, but the artworks are constructed around movement. 

Á It uses projection, but there is no projected image 

Á It controls attention but participants have freedom of movement 
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Á It is perceived as real and analogue, but time is elastic and reversible 

Á Objects are concrete but cannot be touched 

Á The black void creates a space that is at once embodied but unknowable 

 

Above all there is always the potential of entering the uncanny ï objects that appear 

stable and that act according to natural laws can transform into the unnatural. Materiality 

and solid relationships can dismember and escape into immaterial relationships: artworks 

call up both transcendent and immanent planes of aesthetic experience: impressions and 

apperceptions that invoke the intensity of the present moment combined with the 

ineffable. These paradoxical elements will be explored further in the case studies. 

 

The notion of creating an óembodiedô experience that brings an audience into a 

shared space and explores how audiences interact with an artwork is a major part of the 

Diasynchronoscope. We wanted the experience to be somatic, of the body, one of óbeing 

thereô. This leads to a pragmatic and semantic problem of what to call someone who is 

inside the Diasynchronoscope. The semantic consideration of labelling the 

spectator/subject/audience/viewer/reader/user/participant/receiver meets a pragmatic 

difficulty as the Diasynchronoscope experience is not only one where visuals are 

intertwined with sound, but it is also somatic. In his extended essay on the óTechniques of 

the Observerô, art historian, Jonathan Crary attempts to redefine spectatorship through 

marking historical constructs, which leaves him mourning the separation of the haptic 

from the optic. Crary makes a deliberate semantic distinction between óobserverô and 

óspectatorô taking it back to its Latin roots of: ñóobservareô [which] means óto conform 

oneôs action, to comply withô, as in observing rules, codes, regulations and practices. 

(Crary, 1992, p. 6).
20

 To this author, both nouns hold connotations of passivity that are 

unsuitable for describing the experience of someone in the space and they also 

underscore a supremacy of visuals over sound that is not the intention of the 

diasynchronic experience. This thesis has chosen to adopt the noun óparticipantô from 

now on to describe the level of interaction that comes with óbeing thereô when the 

Diasynchronoscope is running.
21

 From early on, it was an ambition of the 

                                                      

20
 Media theorist, Lev Manovich also addresses this in The Language of New Media (Manovich, 

2001, p. 205) where he suggests renaming a subject as óviewerô then óuserô. 
21

 The artwork óStylusô was shown to a distinctly ótechyô audience amidst many other installations 

and activities in music-making that were full of direct interaction.  Feedback from participants on 

Stylus was collected on post-it notes and the one dissenting note was óit would be better if it was 

interactiveô. This is discussed in the Stylus case study in chapter 5.3.3. 
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Diasynchronoscope to challenge the use of passive nouns to describe participants such as 

óuserô or óaudienceô or óviewerô; instead artworks ask that participants recognize their 

true position to be that of active óexegetesô, reading and interpreting the gaps in space and 

time. Without their attention; nothing moves, without their movement; there are no depth 

cues. It is a participantôs interaction with the work that provides narrative meaning, 

transcending the static and hidden to create a Gestalt systemic whole, making each 

participant a truly immersed co-creator in the art systems. Without having a participant 

engaged in an audio-visual contract with the artworks and constructing movement using 

their individual perceptual shortcuts; there is no artwork.
22

 

 

The idea of depicting this óexegeteô role of the spectator was something that we 

investigated in an experimental artwork óPrismô, where the Diasynchronoscope was 

constructed to travel óthroughô participants, the idea being that as the objects (or óiconic 

signsô to use media taxonomy) travelled through the participant, there would be a 

transformation. Thus the spectator becomes the eponymous óprismô.  

 

 

Figure 4  Prism (exhibited in the Nowhere Exhibition Sept 2012) The plan at the bottom shows the 

long, thin black out space and two projectors ï Projector A illuminated organic bouncing cones and 

projector B illuminated triangles in straight lines There was a transition between the two above the 

participantôs head. 

                                                      

22
A parallel idea of óthe viewer as exegeteô can be found in Kevin OôRegan and Alva No±ôs ideas 

on sensorimotor perception where they state: óVisual perception can now be understood as the 

activity of exploring the environment in ways mediated by knowledge of the relevant sensorimotor 

contingencies.ô (OôRegan J. K., 2001, p. 943). 
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The quality of the iconic signs and movement changed as they passed through and 

slightly above the viewer; with triangles moving in equally spaced straight lines (as laser 

particles) on one side - and the more three-dimensional cones bouncing in an organic 

manner (ie using the animation tropes of arcs and squash and stretch) on the other side. In 

the end Prism proved to be conceptually stronger than the execution of the artwork, and 

we overreached ourselves. The idea was dictated in part by the space (which was long 

and narrow and had a middle entrance) and in part from reading about the different 

approaches taken to theorizing on colour by Newton and Goethe. In this sense it was an 

autobiographical piece for me as I wanted to say something about the comparative 

approaches of Art and Science.
23

 The intention was to use two projectors for the first time 

and also introduce colour, but for pragmatic reasons this proved over-ambitious: the 

colour was too weak with the quality of the projectors, and the set-up time for the 

projectors was too short for fine-tuning of the artwork experience. We did however 

manage to make participants turn with the animation, so there was a modest observable 

interactive element achieved. 

 

It has become evident from observation over time that the threshold of perceptual 

engagement in the artworks by individuals has variations. Appreciation of apparent 

motion (with sound) appears to be perceived across a psychophysical spectrum. This is 

not an argument for subjective relativism, as nearly all participants report that they 

perceive movement and empirically it is evident that for the most part, perceptual short-

cuts are a common, shared phenomenon. However a rare few reported that they did not 

see movement, and for these people, their experience is óotherô than what most see.
24

  For 

these reasons, any discussion of the artworks must include an iteration of audience 

feedback.  

 

One additional reason for audience reports of enjoying the experience of viewing the 

Diasynchronoscope comes from the mediumôs unique ability in combining animations 

with precisely synchronized sound.  Sound is treated as a formal raw material that is 

                                                      

23 I was researching into the nature of óafter-imageô which was empirically observed at this time 

by Goethe and it struck me as ironic that in 1810 the poet (Goethe) adopted a more empirical 

approach than Newton, although the (probably apocryphal) story of the scientist postulating 

gravity from observing an apple drop is one of scienceôs great empirical stories. 

24  Out of an approximate total diasynchronic audience of 8,000 we have had two reported cases. 

There was no noticeable difference in their visual physiology which was adjusted to normal (both 

wore spectacles) and the difference may have been purely psychological. One conjecture is that it 

results from attention functionality. It is an area that might prove interesting for future 

psychological experiments. 
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morphologically equivalent to the iconic objects placed and lit in the Diasynchronoscope.  

This means that sound and visuals are intertwined in a way far beyond that of most 

screen-based media and this makes for a unique and comforting gestalt experience.  This 

synthesis of sound and vision is a primary element of much of animationôs appeal, and 

was investigated at length by Michel Chion who coined the term for it of óSynchresisô, 

defining it as:  

 

The forging of an immediate and necessary relationship between 

something one sees and something one hears. 

Michel Chion (Chion, 1994, p. 5) 

 

In the Diasynchronoscope we are constantly challenging ourselves to create óbonds 

of inevitabilityô
25

 between audio and visuals so that we create an added dimensionality to 

the way artworks are perceived. This is an original trope from animation, as observed in 

1930 by the film maker and theorist, Sergei Eisenstein in a lecture at the Sorbonne where 

he concedes that the future belongs to sound film; óéParticularly Mickey Mouse films. 

The interesting thing about these films is that sound is not used as a naturalistic element./ 

They look for the sound equivalent of a gesture or a plastic scene, i.e. not the sound that 

accompanies it in reality but the equivalent of this optical fact in the acoustic domainô 

(Eisenstein, 2006) 

 

The enormous success of Disney and sound film was naturally viewed with 

suspicion and a certain amount of jealousy by skilled practitioners and stars of silent 

movies. Charlie Chaplin rather petulantly observed on first experiencing the frame 

accurate synchronisation of Disneyôs Silly Symphonies (1929): óIts not fair they donôt 

have to breathe!ô  But it was this innovate nature of using sound in precise 

synchronisation that made Eisenstein embrace Disney, hailing Walt Disney's Snow White 

and the Seven Dwarfs (1937) as óthe single greatest film ever madeô. (Eisenstein, 2006) 

Media theorist Sean Cubitt makes the point that this exploration of non-realism through 

juxtaposing sound and image held great attraction for Eisenstein:  

 

For Eisenstein the power of the cartoon soundtrack is that it has no 

need to resemble or anchor the animated gesture in reality. 

Synchronization he had feared as overly depictive:  here he could 

hope for a dialectic between sound and image.ô 

Sean Cubitt (Cubitt, 2004, p. 116) 

                                                      

25
 óbonds of inevitabilityô is a quote from film editor, Walter Murchôs foreword to Michel Chionôs 

Audio Vision: Sound on Screen. (Chion, 1994, p. xvii) 
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Philosophers, Psychologists and Media theorists when discussing perception of 

reality or popular screen-based media are keen to distinguish the differences between 

conscious and unconscious perception, whether we give something covert or overt 

attention, or, to put it another way if our perceptions are active or passive. Chion makes 

the point that there are óno eyelids for the earsô (Chion, 1994, p. 33) and goes on to 

extrapolate from this that ósound more than image has the ability to saturate and short-

cut our perceptionô, remarking that: 

 

The consequence for film is that sound, much more than the image, 

can become an insidious means of affective and semantic 

manipulation.  

(Chion, 1994, p. 34) 

 

The audio visual contract that a participant enters into in the Diasynchronoscope is 

one where both sound and vision saturate and short-cut perceptions, as due to the lack of 

other stimuli and through overt demands made on eye direction, the attention of the 

percipient is highly controllable. 

 

1.7. DATA COLLECTION 

 

Audiences are invited into the space either individually or in groups of up to ten and 

the animations are run either as continuous loops or as separate narrative experiences. 

Performance times vary, but usually run for about three minutes. Audience response can 

be recorded by observation, written feedback and/or recorded interview.  There are two 

methods used for data collection using the Diasynchronoscope; 

 

i) For the artworks this study has used empiric observation of participant response and 

semi-structured interviews alongside written feedback. These are communicated in 

multiple photographic and video diary formats on the project website. 

http://www.doc.gold.ac.uk/diasynchronoscope/ 

 

This thesis is a critical exegesis of how practical experimentation in the creation of 

artefacts using the Diasynchronic technique has advanced understanding of ways that 

perception codifies apparent motion in an ecological environment through 

phenomenological study. The artefacts have been created with the chief artistic 

paradigms of exploring narrative, synchronous sound and embodied audience perception. 

http://www.doc.gold.ac.uk/diasynchronoscope/
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ii)  The artefacts use applications of animation tropes such as squash and stretch, 

morphing of successive objects, arcs and secondary motion; they also include 

explorations that echo Gestalt founder, Max Wertheimerôs 1912 empiric experiments in 

seeing motion using a tachistoscope.  However in the Diasynchronoscope the stimuli are 

real three-dimensional objects, and typically the designs employ a series of stimuli rather 

than stroboscopic events.
26

  The explorations have included: 

 

a) variations of time intervals between visual stimuli  

b) variations of stimulus duration 

c) variations in arrangement of stimuli, in terms of inter-object distances and orientation 

in space 

d) variations in shape, colour and size within invariant objects  

e) Introduction of additional objects as attention-based stimuli and as occluders 

f) variations in coding of stimuli 

g) multiple attentive objects 

 

There has been a marked interest from psychologists in the Diasynchronoscope but 

there are some limitations to using the Diasynchronoscope in its current state as a 

perceptual psychology research tool, particularly in terms of accurate replication of 

experiments. Whilst we can make very accurate measurements of durations and number 

and luminance of objects lit, temporal measurement in movement is only half the story: 

In the Diasynchronoscope, movement usually takes place in space (I use the term 

óusuallyô as change in luminance or colour can occur over time but in the same space, on 

the same object). The spacing of the objects for the artworks so far has been decided 

upon in an organic process through prior knowledge of animation principles and trial and 

error. This is also true of changes in orientation, and ómorphingô to include animation 

tropes such as squash and stretch. Clearly to develop the technique as a research tool for 

experiments that generate more data than simple, empiric observation, we would need to 

enhance replication and accurate measuring, perhaps by changing scale or lighting 

objects internally using diffuse light emitting diodes (LEDs). This is an area for future 

exploration and Trope has a UK patent pending on óIlluminating the diasynchronic 

system with electroluminescent materialsô.  

                                                      

26
 Although Wertheimerôs experiments were mostly stroboscopic, he did include some brief study 

of series of stimuli where 3 or 4 stimulus objects were presented using the tachistoscope, 

(Wertheimer, 2012, p. 66) particularly after taking into account discussions with Karl Marbe 

whose doctoral thesis "Zur Lehre von Gesichtsempfindungen, welche aus successiven Reizen 

resultieren" had been on successive stimuli and visual sensation. 
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Refining methods of data collection in the project has run in parallel with the craft 

and technique of emergent studio practice, technical challenges and developing an artistic 

voice, but further developing this side requires resources and a skilled understanding of 

psychology that is beyond this doctoral student. A project website has been built and 

maintained and there has been some collaboration with cognitive psychologist Dr Etienne 

B. Roesch of Reading University, with two papers having being written in partnership. It 

is hoped that this will lead to fruitful further collaborations. 

 

1.8. FRAMING THE FRAMELESS 

 

The hybrid nature of the Diasynchronoscope is reflected in the diverse crafts that it 

draws upon, and it is a challenge of this thesis to synthesize these crafts within a defining 

area of study. This has undeniably been a difficult process, with many blind alleys and 

wrong-turnings.  

 

There are obvious parallels between the Diasynchronoscope and the history of 

cinema, making it a useful conceptual lens for mapping it as a new medium, whose 

strengths (and weaknesses) are now coming to the fore. The heart of this thesis is a study 

of the formalisms in the Diasynchronoscope and for this reason I have turned to the 

writers who have looked at the formalisms of film and audio for guidance. In particular I 

have used ontologies described by Rudolf Arnheim and Michel Chion as springboards for 

discussion. 

 

Technologically, the current Diasynchronoscope system is undoubtedly a 

compromised one in terms of reproducing veridical vision outside of a black-out space - 

and in long-term research terms this would be an aspiration - but I hope that the reader of 

this text finds honesty in the rawness of the medium, and beyond that I hope that this 

exegesis will provide a deeper truth to the art. For the purposes of the research so far, I 

subscribe to Eisensteinôs and Rudolf Arnheimôs belief that art should not strive to be 

simply an imitation or selective duplication of reality, but rather a translation of observed 

characteristics into the terms of a medium and it is this more modest claim that I hope to 

make for the Diasynchronoscope as an artistic medium.  

 

There is an underlying assumption to this thesis that the technique can be developed 

considerably in time and it takes some solace in these words from the French 

philosopher, Gilles Deleuze, here writing on how cinema initially imitated natural 
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perception, before evolving its own grammar through using techniques of montage and 

the mobile camera: 

 

The essence of a thing never appears at the outset, but in the middle, 

in the course of its development, when its strength is assured. 

Gilles Deleuze
27

 

 

So far I have provided a broad overview of the history and motivations behind this 

practice-based research and discussed the hypotheses and research questions that 

underpin this thesis. I have given a general overview of studio practice and the participant 

nature of the audience. The next chapter will start to address the question of whether the 

Diasynchronoscope is a new medium for experiencing apparent movement by examining 

its similarities and differences to the practical and theoretical tools that the art system 

draws upon. The thesis aims to demonstrate that the emergent grammar of the 

Diasynchronoscope is unique and that this proves that it is a distinctive medium in its 

own right.  

  

                                                      

27
 French Philosopher, Gilles Deleuze in Cinema 1: The Movement-Image. (page 3) (Deleuze, 

1986) 
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2.  FOCAL THEORIES   

 

Analysis of the praxis of creating perceptions of apparent motion using the 

diasynchronic technique draws on three focal areas: Animation, Gestalt psychology and 

the overlapping field of embodied cognition. It is a conceit of this thesis that the entire 

study itself forms a Gestalt study as its core premise is that the final perceptual whole is 

different to its constituent parts. The following three sections offer an overview of how 

these focal constituent parts fit into this research, using early examples of the first 

experiments with the technique.  

 

2.1. CHANGE MADE MANIFEST - THE THEORY AND PRACTICE OF 

ANIMATION  

 

Catch that and paint it green! 

Animator Tex Avery28 

 

For much of my life as an animator, animation has been considered a practice 

unworthy of academic study, condemned as an immature medium made only for an 

audience of children. Yet from the very outset of film as a medium there has been a 

strong overlap between ólive actionô film and animation. Indeed it could be argued that 

animation is a more tangibly creative and formative medium than film as it is less a slave 

to realism, and carries more evident authorship. Today cinema marries animation and live 

action so seamlessly that new media scholars such as Lev Manovich have argued that, far 

from animation being a subset of film, all film is óin factô animation in that it is 

frequently manipulated on a frame-by-frame basis (Manovich, 2001). 

 

With the publication of The Illusion of Life: Essays on Animation, (1991) animation 

finally grew up as an area worthy of study, with editor Alan Cholodenko arguing in his 

introduction that the profound issues that animation raises óchallenge, even suspend, 

certain axioms of film theory and Film Studiesô (Cholodenko, 1991, pp. 9-10), not least 

by highlighting the distinction between representation and simulation.  Besides, as 

Cholodenko points out, óanimation film not only preceded the advent of cinema but 

                                                      

28
 Said to be cried out by the creator of Bugs Bunny and Daffy Duck each time he broke wind 

(Wells, 1998, p. 150). 
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engendered itô (Ibid.: p.295). This is discussed further in Chapter 3.2, where the 

Diasynchronoscope is contextualized in terms of the history of ódevices of wonderô. 

 

The field of animation studies has been further boosted by organisations such as the 

Society for Animation Studies, and an animation journal edited by Paul Wells
29

, so that 

now works of scholarship have begun to be produced on the subject and it is has emerged 

as a legitimate area for academic enquiry.  

 

Because the digital revolution has opened up animation to the tyro practitioner and 

artist, the boundaries are constantly blurring and being tested. Unlike film, theorists in 

animation are often practitioners, so the practice of animation as an art form has emerged 

from the niche realms of Len Lye scratching directly on film and visual music to 

becoming a legitimate and accessible form of expression. In short, it has grown-up. One 

supporter of animation as a form of time-based, moving art is animator Alexandre 

Alexeïeff  who argues that to define animation ójust because it movesô, via the medium of 

film is reductive, remarking it could just as well be ópainting, drawing, engraving or even 

sculpture in movement.ô (Bendazzi, 1995, p. xix) Animator Philip Kelly Denslow, 

(whose work in computerized animation tries to eliminate the biological creator) remarks 

in A Reader in Animation Studies: óAll definitions of animation have to be re-thought in 

the context of changing technologyô (Denslow, 1997, p. 2) and animating within the 

limits and opportunities offered by the Diasynchronic technique does indeed seem to 

offer some new ways of framing the practice of animation and give cause to rethink some 

basic tenets of animation.   

 

Reflection on the impact of the new technique of screen-less animation has been 

additionally sharpened by the fact that during this study I undertook some teaching of 3D 

animation to first year students.  One of the most striking illustrations of this rethinking 

of basic animation techniques came early on, when having decided to using a bouncing 

block rather than a ball, I took the same idea to my students. It is usual to introduce 

students to animation through demonstration, discussion and replication of animating a 

bouncing ball as it demonstrates many of the twelve basic principles of animation.
30

   

                                                      

29
 Animation Practice, Process & Production published by Intellect Journals (visual Arts) (Ed. 

Paul Wells) 

30
 A serendipitous by-product of animating with a block was that I discovered it was a far better 

pedagogical tool for introducing students to animation than the more usual bouncing ball, because 

the rotation of the block is clear and it is easier to calculate consistent volume. After I 

disseminated this, my experience was confirmed by other teachers of animation. 
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The animation practice of creating the illusion of movement cannot be discussed 

without referring to the twelve animation principles first espoused by the Disney studios 

in the 1930ôs. An updating of the principles by translating their application to 3D 

computer animation was explored by John Lasseter in his much cited 1987 Siggraph 

paper (Lasseter, 1987), and the fact that the twelve animation principles have stood the 

test of time and have been adapted successfully to new methods of animating in 3D 

Computer Graphics and even utilized as enhancers to motion capture, means that many of 

them are still pertinent today.  

 

Although the principles here are specifically for character animation, I will list them 

all and then discuss the ones that are relevant to the Diasynchronoscope. Some of the 

principles deal precisely with expressive quality of movement, some with how to direct 

an audienceôs attention and some with how to animate economically. They are meant to 

be used in parallel (but not exhaustively) and so any animation would expect to benefit 

by employing some of them. For the animator they are a useful checklist in creating 

believable and characterful animation.   

 

The twelve principles are: 

 1. Squash and Stretch 

 2. Timing 

 3. Anticipation 

 4. Staging 

 5. Follow Through and Overlapping Action  

 6. Straight Ahead Action and Pose-To-Pose Action 

 7. Slow In and Out 

 8. Arcs 

 9. Exaggeration 

10. Secondary Action  

11. Appeal 

12. Personality 

 

It would be useful to look at these with the first experiment that was made using the 

diasynchronic technique. As already discussed, the first thing animated using the 

technique was, in the best tradition of animation, a bounce.  
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Figure 5  Design of the first Diasynchronoscope animation representing a single bounce with a block as 

the óheroô object. The figure on the left shows the whole installation, and on the right, the camera view 

(with all the objects lit) is depicted.  During the animation, each object is lit sequentially, leading the 

observer to perceive the continuous motion of the block in the environment.  

 

We chose to animate a block as our óheroô object
31

 and not a ball because the angles 

would reflect the 3D nature of the object better and because they were easy to make. The 

block is made from polystyrene painted black and skewered on wooden sticks for ease of 

arrangement. 

 

The first and generally acknowledged most important animation principle is that of 

óSquash and Stretchô. In his Siggraph paper, the animator and founder of Pixar, John 

Lasseter discussed this principle not just as a desirable, indeed essential, principle for 

animating facial movement but also for the way squash and stretch can be used by an 

animator to relieve the disturbing effect of strobing that happens sometimes in depicting 

very fast motion. óStrobingô occurs in cel (drawn) animation if the distance an object 

moves between frames is so great that there is no overlap and the eye begins to perceive 

separate images. These traditional observations held interesting repercussions for the 

Diasynchronoscope, where at first I expected it to be a major concern: It is also generally 

held in model and clay animation that one should always leave an overlap between 

perceived silhouettes of models between movements ï this was rarely an issue with 

                                                      

31
 In animation the essential basic character or object being animated before any transformations is 

called the óheroô object, (a taxonomical rewrite of óiconic objectô from semiotics). 
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characters, but could occur when animating vehicles for instance. There are a number of 

ways an animator would deal with this problem ï in computer animation we would add 

blur, in model we would never move an object beyond its previous silhouette from the 

cameraôs point-of-view and, as Lasseter indicates, in clay and drawn animation we would 

stretch the figure (Lasseter, 1987). In the Diasynchronoscope the objects have to have 

distinct silhouettes and initially this was a major concern for me as an animator. This first 

experiment of the bouncing cube demonstrated it was not the problem I had anticipated; 

the cube definitely was perceived as being in apparent motion and appeared to bounce, 

despite there being no overlap.
32

 It was not until much later that I found a potential 

explanation for this in Wertheimerôs studies and in more recent work by neuroscientists 

using fMRI scanning. 

 

In Figure 5, it can be seen that the cube undergoes ósquashô at the of the base of the 

bounce (no. 5) where it flattens, and óstretchô in the following object (no. 6) where it 

kicks up after the bounce. Although when seen as stills, these deformations look extreme, 

when viewed in sequence, they appear perfectly natural. It should be noted that in 

employing squash and stretch, the volume of an object should be maintained to sustain 

believability. Lasseter and many other animators believe in stretching an object towards a 

bounce as well as stretching it after the bounce (see Figure 6). It is my contention that 

the stretching of a ball as it descends towards the base-line squash as shown in numerous 

animation books and articles is an anomaly
33

. As an animator, I would argue that the 

second bouncing ball has greater ókickô and is more believable. It is a contention of this 

thesis that the pre-bounce stretch has been brought about in order to avoid strobing 

because the stretch covers the gap between animated objects, to quote from Lasseterôs 

paper: 

If motion is slow, then the objects overlap between frames and the eye 

smoothes out the motion. But if the motion is too fast, such that there 

is no object overlap, then the eye sees separate images and the object 

appears to strobe. A solution is to stretch the object to retain the 

overlap and smooth motion. 

 (Lasseter, 1987) 

 

                                                      

32 In substantiation of this claim, film of this first experiment can be viewed at 

http://www.doc.gold.ac.uk/diasynchronoscope/early-experiments/  
33

 For a traditional example see óTiming for Animationô (Whitaker & Halas, 1981)(p.35), the 

incomparable bible for animators, still studied over 50 years and ten editions by Preston Blair 

(Blair, 1997 (1st ed 1949)) and http://www.idleworm.com/how/anm/01b/bball.shtml (key frame 6) 

for computer Flash users. 

http://www.doc.gold.ac.uk/diasynchronoscope/early-experiments/
http://www.idleworm.com/how/anm/01b/bball.shtml
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The issue of overlap is not an essential concern today in animating in 3D computer 

graphics where, to facilitate realism, blur would be added.  Even if the pre-bounce stretch 

is a hangover from the days of drawing on cels, it is a modest consideration when viewed 

in the light of greater techniques of animating for weight and character. In an animation 

paper, published in 2007 (MacGillivray C. , 2007), I took on a re-analysis of the bounce 

and further discussed it in relation to the Diasynchronoscope in a recent paper. 

(MacGillivrayā C.ā Mathezā B., 2013) 

 

 

Figure 6 Demonstration of the difference between a traditional stretch and squash in a ball bounce and 

the authorôs version. (MacGillivray C. , How Psychophysical Perception of Motion and Image relates 

to Animation Practice, 2007) 

 

The second principle, Timing  (also occasionally appended with óand motionô) is 

the defining category for the expressive quality of any movement, and it is also 

demonstrated in this first experiment (Figure 5). The animation runs at 24 frames per 

second (fps) where each frame represents 41.6 milliseconds. The typical rate for film 

viewed on UK television is 25fps, and it has always been the case that animators work to 

24fps because of its easy divisibility. In keeping with another animation trope, this 

animation was shot on ótwosô where each block is generally lit for two frames. Because 

in the Diasynchronoscope, lighting a block is isomorphic with a frame of animation, by 

lighting an object for two frames we are effectively economizing on the number of 

animated stimuli required.
34

 Here the first four blocks and the last two blocks are 

illuminated for 83.2 ms (2 fps), block five (the squashed block) is lit for 124.8 ms (3 fps), 

                                                      

34
 As animation is an arduous process, animators have always looked for short-cuts. It is common 

for less expensive TV animation to use óshooting on twosô or double up each frame, as animation 

will mostly still read at this speed and the sacrifice in quality can be perceived as negligible 

against doubling an animation budget. It also means that you can be flexible in places where 12fps 

is too coarse and change up to 24fps for specific fast movements. 
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and the sixth block for 20.8 ms (1 fps). This is one use of timing that is crucial to an 

animatorôs art, but it is only one way of manipulating timing. When time is translated into 

space, another dimension to timing is distance. Where time = t and d = the space between 

objects, t = 1/d. Objects that are positioned closer together will move more slowly than 

objects that are spaced further apart (illustrated in Figure 5). This common understanding 

in animation of the relationship of time and space in visuals has been studied in other 

sensory modalities particularly as an aural and a tactile experience by psychologists 

where it is known as the óTauô and óKappaô effect. Our perception seems to be altered 

when time based phenomena are experienced as spatial phenomena. The Tau effect 

describes dependence of spatial judgments on the temporal context, whereas the Kappa 

effect is a corresponding dependence of temporal judgments on the spatial context. In the 

Kappa effect the elapsed time between two stimuli can be made to appear shorter (or 

longer) by decreasing (or increasing) the distance between the two stimuli. This mutual 

alteration of the perception of time and space could give new insights into manipulating 

viewer perceptions in installations such as the Diasynchronoscope, where time and space 

are inter-connected. I discuss this in greater detail in Chapter 6. 

 

The third principle, óAnticipationô is not demonstrated here, but versions of it have 

been attempted using sound, light and spatial proximity. In character animation it can be 

defined as the way a character prepares to move, frequently by moving in the opposite 

direction before any action. This has two effects. The first is that for a character to 

overcome inertia and to generate the impetus to move, it is usual for any action to be 

anticipated by a gathering of energy.
35

 This first effect does not yet have relevance in the 

Diasynchronoscope. The second effect is one of drawing attention from the audience to 

the character. In animation, movement is costly, and so it is essential that the viewerôs 

eye is directed towards any movement. It is important not to waste frames moving a 

character if no one is looking. The question of how to direct a viewerôs attention prior to 

animated action was one that occupied us quite a lot in developing a grammar for 

animating successfully in the Diasynchronoscope. As will be discussed, we have used 

directional sound (in swing and bounce), and spatial proximity (in One, Two, Threeé) 

and light (in Stylus) to direct an audienceôs attention to a specific place in space before an 

action happens. 

 

                                                      

35
 To illustrate this to students, I would get a class to stand up and try to jump without bending 

their knees. That it was impossible never failed to surprise some students. 
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The fourth principle, óStagingô was also of major importance in the 

Diasynchronoscope. As with anticipation, an important objective of staging is to lead the 

viewerôs eye to where the action will happen so that they do not miss anything. This 

means staging actions theatrically so that the action is in silhouette and using high 

contrast between a figure and its background. Staging is fundamental to composing a 

camera shot so that an action is easily readable. With the Diasynchronoscope, there are 

two sorts of staging: i) for the viewer (in replacement of the camera) and ii) for the light 

source (the projector) In the bouncing block example of Figure 5, the action runs 

virtually perpendicular to the ócameraô for maximum readability (because at the 

beginning we were focusing particularly on exploring movement and not particularly 

interested in exploring depth), but for our first public installation we wanted to use depth 

as it was a major strength of the technique. We also were aware that the objects became 

more readable if they presented an edge to the viewer and more than one plane was lit. 

This has major repercussions for orienting the objects and positioning the projector. 

Moreover because the viewer is not constrained to a single viewpoint (and with each 

installation audiences are increasing in numbers and are able to move with increasing 

freedom), this is an area of continuing experimentation. With the artwork Stylus, for 

instance where the audience could walk all around the installation, the stage as a 

proscenium arch disappears  entirely and staging brings whole new challenges. 

 

Although grouped together in Principle five, óFollow Through and Overlapping 

Actionô are two distinct ideas in animation. The first is essential for creating expressive 

movement in characters. Any sports person who plays with a racket or a club will 

recognize the importance of following an action through past hitting a ball, and any 

dancer knows the importance of finishing a gesture to the end of their fingers and toes. 

This is a difficult concept to demonstrate using the diasynchronic technique, although 

there are some ways of approximating it through diminishing scale and timing.  

Overlapping action is more of a hint to animators not to leave any ódeadô moments on 

screen and this is most certainly true of animating using the Diasynchronoscope where a 

ódeadô moment would lead to total black-out.  As we have become more sophisticated 

with the technique, we try to catch successive waves of attention, and hold them while 

introducing others, often using sound as a bridge between visual motifs. In essence, here 

the technique more closely resembles music using looped visual motifs and building on 

them to create a visual ósymphonyô. 
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óStraight Ahead Action and Pose-To-Pose Actionô are two contrasting methods of 

animating. óStraight Aheadô means animating movements in sequence and it is the only 

way to animate in claymation for instance where each filmed frame is a palimpsest, 

wiping out the previous moment in action. Traditional drawn animation more frequently 

employed Pose-To-Pose Action; here the lead animator would create ókeyô frames of 

extreme action and dictate timing, and a junior animator would learn the craft by creating 

the óinbetweensô to the key frames. In modern 3D computer graphics the keyframes are 

óinbetweenedô by the computer with the animator having a number of extra Bézier 

controls to tweak timing and curves of action. With the Diasynchronoscope we combine 

both methods: we tend to animate initially using Straight Ahead animation, but we also 

modify this with some Pose-to-Pose and often construct arcs of action as continuous 

events between ókeyô frames. So for the bouncing block animation in Figure 5, we first 

placed block 5, the base of the bounce, as the ókeyô and then rapidly positioned the other 

objects which had been pre-made. In many ways the method we employ is different to 

any other animated method as the objects have to be pre-made before positioning; leading 

to a more fluid way of animating that can be tweaked in situ. 

 

Principle seven, óSlow In and Outô is also known as óEase-in and Outô in computer 

graphics, where it is used to control Bezier curves such as to slow speed of movement as 

at the top of the bouncing ballôs arc. More generally it refers to more appealing ways of 

creating any movement by a character and also ways of moving a camera (ie easing in 

and out of a pan) so that they appear more natural and less jerky to the viewerôs eye. In 

this sense it is too subtle for use in the Diasynchronoscope. 

 

Principle eight óArcsô is a simple directive to animators to remember that all natural 

movement is in arcs. Arcs are crucial not only to create believable movement as nothing 

in nature moves in a straight line, but also to please a viewerôs eye. When the attention 

path of a viewer follows an arc it is usually in smooth pursuit and not being directed in 

saccadic jumps.
36

 When the eye is in smooth pursuit or ótrackingô an object, there is 

evidence that our gaze moves in a predictive path ahead of the stimulus, as when we 

predict where to catch a ball (Cavanagh P. , 1992) (Cavanagh P. , 1994), We have made 

extensive use of arcs in the Diasynchronoscope as keeping the eye in smooth pursuit is a 

                                                      

36
 Saccades are the jumps between fixations of the eye. This darting around occurs at a rate of 

about 3 per second, is involuntary and critical to vision because the brain edits out the moves and 

keeps updating the environment through saccades. Smooth pursuit is where eyes move in a 

continuous path without any pauses or jerks as when tracking a moving object. I discuss this 

further in Chapter 3. 
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great aid in making the animation read well. The nature of the arcs in the 

Diasynchronoscope tends to be purer than the arcs usually created in 3D computer 

graphics because they are often created on splines. The revealed arcs of motion hold an 

aesthetic beauty of their own which is one reason we often choose to reveal a static 

sculpture of diasynchronic pieces where all the motions in time are revealed holistically 

to cap the experience of the Diasynchronoscope installation. 

 

Principles nine, eleven and twelve of óExaggerationô, óAppealô and óPersonalityô 

are more to do with caricature and character animation and so are not relevant to the 

Diasynchronoscope. 

 

Principle ten, óSecondary Actionô describes any action that directly results from 

another action, such as billiard balls hitting each other or a scarf flapping behind a 

moving character. It is important one for the Diasynchronic technique because one way 

of communicating properties of a hero object is to have it affect another object.  

Experiments with causal effect were investigated by a Belgian psychologist Albert 

Michotte, who found such strong evidence for it amongst subjects in interpreting his 

experiments with colour blocks that he erroneously concluded that the attribution of 

causal effect was innate. (Michotte, 1963)
37

 The idea of causal effect is investigated 

further in the section on Embodied Cognition in chapter 2.3.1. 

 

 Animation 

Principles 

Common 
to the 

Diasynchr-
onoscope 

Dysynchronoscope Tropes 

1 Squash and Stretch Yes  Improves veridical perception/increases believability. 
Overlapping not as necessary as thought in traditional animation. 

2 Timing 

 

Yes  Time is directly transposed to space and the speed of apparent 
motion is: distance between objects (d) / ( t) time of 
illumination. Where d = variations of distance between visual 
stimuli (concretely visualised in space) and t = variations of 
stimulus duration 

3 Anticipation 

 

Yes Not as for character animation, but the Diasynchronoscope can use 
sound, lighting effects or spatial proximity to anticipate 
movement. 

4 Staging 

 

Yes  Very important in construction for the light source (the 
projector). Interesting tropes revealed as the mobile spectator 
replaces the camera (discussed in Chapter 6) 

5 Follow Through 

and Overlapping 

Action  

Yes  In the Diasynchronoscope it is even more vital that there is no 
ôdeadõ space in the animation as this leaves the audience in the 
dark - so we use successive waves of movement pick up from 
each other in a sort of visual melody 

                                                      

37
 In his 1945 book, The Perception of Causality. Later disproved by (amongst others) Darren 

Newtson who found that expectation strongly affects action perception because viewers must be 

prepared to see an action in order for them to see it.  (Newtson, 1976) 
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6 Straight Ahead 

Action and Pose-

To-Pose Action 

Yes Both are used. Demonstrated by concrete construction of 
supports for objects being positioned in space 

7 Slow In and Out 

 

Yes Limited use of this - not as nuanced as for character animation 

8 Arcs 

 

Yes  Arcs suppress saccadic eye movements, and the viewer follows 
movement in ôsmooth pursuitõ. Aesthetic beauty of arcs revealed 
in holistic views ð the arcs closely parallel the Gestalt principle 
of ôGood-continuationõ 

9 Exaggeration 

 

No The Diasynchronoscope is not easily adapted to character animation 
(although squash and stretch is a version of exaggeration) 

10 Secondary Action  

 

Yes  This translates as causal effect in perceptual psychology, and is 
an essential trope in the Diasynchronoscope for reading fast 
movement in space  

11 Appeal 

 

No The Diasynchronoscope is not easily adapted to character animation, 
yet does maintain much of animationõs immediate appeal. 

12 Personality  

 

No The Diasynchronoscope is not easily adapted to character 
animation 

 

Table 1.  A comparison between the Diasynchronoscope and Animation Principles. 

 

Taken as a group, the Animation Principles offer one starting framework for 

investigating the emergent grammar of the Diasynchronoscope.  One drawback is that 

they do not include two major tropes of animation; Looping and Synchronous Sound.  

 

Looping is a principle that which has become even more important since the advent 

of computer animation. Loops or cycles have always been used to cut down an 

animatorôs workload: the typical walk cycle, for instance, involves animating a character 

taking just two steps and then repeating these over a moving background to give the 

impression of camera tracking a walking character. Computer animation software, such 

as Macromedia Flash encouraged using nested loops to create animations for formulaic 

and economic reasons, and animated gifs used in motion graphics required simple loops 

to keep the file sizes as small as possible. However, the biggest use of loops is in 

Computer Gaming, where the gamer can make a character walk or run in any direction 

interactively. It is also invaluable for the motion graphics of non-character animation, in 

games such as Tetris. The Diasynchronoscope makes much use of loops, partly for the 

very pragmatic reason that it saves on space needed and so reduces the number of objects 

in an installation. 

 

The Diasynchronoscope also makes much use of Synchronous Sound. This is 

probably not noted as one of the fundamental traditional principles because the 

practitioners for whom they were originally written were unlikely to be involved in sound 
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creation and worked to pre-constructed soundtracks, but it does seem to be a significant 

omission in terms of the modern animator. Many animators work across sound and image 

equally now and it is commonly part of an animatorôs education to learn about sound 

recording and mixing alongside creating accompanying visuals. The second framework 

for this investigation, which is Gestalt psychology, includes (at least nominally) 

investigation in sound, still image and movement. The concrete nature of animating 

inside the Diasynchronoscope reveals how closely animation principles parallel Gestalt 

laws of óprªgnanzô.38  

 

2.2. THE GESTALT OF GESTALT 

 

One sees motion: an object has moved from one location to another. 

One describes the physical facts: Until time t1, the object was in 

position p1. From time tn on, it was in position pn. In the interval 

between t1 and tn, the object was successively, continuously in space 

and time, in the intermediate positions between p1 and pn, through 

which it arrived at pn. One sees this motion. 

Max Wertheimer, 1912
39

 

 

Thus starts the seminal article that gave us the foundations of Gestalt psychology. 

Wertheimer hypothesizes that óa subjective completionô must have somehow occurred 

between one stationary event and the next and goes on to identify pure, objectless motion 

in the form of the phi phenomenon, taken by many to be one possible explanation for 

why, given these circumstances, óOne sees this motionô. 

 

The prominent founders of Gestalt theory are Max Wertheimer, Wolfgang Kohler, 

and Kurt Koffka. Kurt Koffka joined the Psychological Institute in Frankfurt am Main in 

1910 where he met Wolfgang Kohler, and together they joined Max Wertheimer in his 

laboratory studying motion perception. The three of them became lifelong partners and 

together established the school of Gestalt with a view to redefining approaches to 

psychological research through a set of theoretical and methodological principles. The 

guiding theories were that of Totality; that conscious experience should be considered 

globally, by taking into account all the physical and mental aspects of the individual 

simultaneously, and more controversially, the theory of psychophysical isomorphism; 

                                                      

38The closest translation from the German would be ópithinessô 
39

 (Wertheimer, 1912) From the start of his ground-breaking article in Zeitschrift für Psycologie.  

Translated in the book edited by Lothar Spillman (Wertheimer, On Perceived Motion and Figural 

Organisation, 2012) 
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that there is an exact correlation between conscious experience and cerebral activity. The 

Gestalt school founded its methodology on subjecting observable phenomena to real 

experimentation. The founders took experimentation on subjects out of the lab and 

attempted to conduct experiments in natural situations and in real conditions to produce a 

greater fidelity to the real world. In this respect they are closely allied to more recent 

work in Embodied Cognition and sensorimotor accounts of visual consciousness.  

Although all three founders studied motion, the ground-breaking motion study credited 

with founding Gestalt psychology was Wertheimerôs discovery of phi movement in 1912. 

Media theorist and perceptual psychologist, Rudolf Arnheim (who studied with 

Wertheimer in Berlin in the 1920ǋs) later extrapolated many of the Gestalt principles to 

create a new comprehension of film theory (Arnheim, Film as Art, 1958). 

 

The most important notion in Gestalt is that the whole carries a different and 

altogether greater meaning than its individual components, highlighting the deficiencies 

in atomistic theoretical approaches. As an illustration imagine how a film is so much 

more than a sum of its parts: shots, scenes, montages, sound, music, dialogue, actors, film 

stock, projector and light. In viewing the ñwhole,ò a cognitive process takes place ï the 

mind makes a leap from comprehending the parts to a meta-realization of the whole. 

Gestalt thought continues to have impact because it confounds mechanistic models of 

human perception: We visually and psychologically attempt to make order out of chaos, 

to create harmony or structure from seemingly disconnected bits of information. How we 

best could receive this information and arrange it is governed by a fundamental to Gestalt 

theory; the ólaw of Prªgnanzô. Prªgnanz is a German word that translates roughly as 

salience, incisiveness, conciseness, impressiveness, or orderliness or as previously 

remarked ópithinessô.
40

 Gestalt theory offers us several Gestalt laws or principles of 

perceptual organization that offer insights into how we perceive and group information in 

our minds according to Prägnanz. They are not limited to static visuals, but include 

motion, and auditory Gestalt.  The principles are listed here with a brief discussion of 

their relevance to the Diasynchronoscope: 

 

Figure/Ground articulation  

This principle denotes our perceptual tendency to separate whole figures from their 

backgrounds based on one or more of a number of possible variables, such as contrast, 

color, size or movement. The opposite of this articulation is the camouflage adopted by a 

many animals in natural settings. Everything that is not ófigureô or óforegroundô is 

                                                      

40
 It is sometimes translated in English design terms as the óLaw of Good Formô. 
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ground, or negative space. Some art such as traditional Japanese art for instance brings 

the ground to the fore, conferring an equal weight to the negative space as to the figure. 

The animation principle of Staging could be mapped to the figure/ground articulation 

principle. By lighting objects crisply in white against a black background in the 

Diasynchronoscope, we are demanding an observerôs attention through Figure/Ground 

articulation. When this is accompanied by apt and synchronous sound, there is a Gestalt 

marriage. This is the only principle that deals with separating out a stand-alone object ï 

all other Gestalt principles concern grouping. 

 

Similarity Principle  

Things which share visual characteristics such as shape, size, color, texture, or value 

will be seen as belonging together or ógroupedô in the viewerôs mind. Repetition of forms 

or colors in a composition is pleasing in much the same way as rhythm is pleasing in 

music. The forms need not be entirely identical ï there may be variety within the 

repetition - yet the correspondence will still be discernible and similarity or repetition in 

an image often brings connotations of harmony, rhythm and movement. Animation use of 

squash and stretch means that we carry the continuity of an object through, although it 

may be morphing in shape. Use of similarity in composition can impart a new meaning to 

the viewer that is independent of the overt subject matter of the constituent composition.  

 

 

Figure 7 A heart and square made from similar blocks ï the two remain distinct even if animated as 

beta movement one block at a time in rotation . The holistic is also read in time because the square and 

heart are simple and iconic. For this reason these would both work for phi movement too. 

 

Proximity Principle  

When objects appear close to each other, we tend to form them into a conceptual 

group. This is also implemented in the Diasynchronoscope when rotating objects in 

apparent motion. As observed by Wolfgang Metzger in his 1934 paper on Gestalt 

influences on motion; óan object followed by another that rotates less than 180 degrees 
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will be perceived as having rotated the shorter distanceô. One way of understanding is 

this is to imagine animating a clock hand from 12, if we move the clock hand to 8 in 

order to animate it, it will be perceived as going backwards through the acute angle rather 

than travelling clockwise from 12 to 8. Metzger directly attributes this to the ólaw of 

proximityô.
41

  

 

Common Fate Principle 

Elements tend to be perceived as being grouped together if they move together. This 

is an extrapolation of the visual grouping of the similarity principle to movement, and so 

is often left out of design books that are purely interested in visuals, not dynamics. 

Dynamic versions can found in the pleasure we find in watching waves break or the wind 

sweeping across a field of wheat. Other examples are a line of chorus girls/dancers 

moving simultaneously or the skilled choreography of battle scenes of Kurosawa. 

Viewpoint is crucial to good interpretation of common fate ï for instance many big stage 

numbers in Busby Berkeley Musicals would be meaningless without the overhead camera 

wide-angle, top shot. In movement, the principle of Common Fate corresponds to the 

animation principles Follow Through and Overlapping Action and Secondary Action. 

 

Good Continuation Principle  

This governs how oriented units or groups are integrated into perceptual wholes if 

they are aligned with each other. We tend to continue shapes and lines beyond their 

ending points, and so meet up with other shapes or lines, particularly if the path followed 

by our eyes is smooth. This is crucially very similar to the use of arcs in animation and is 

fundamental to much of the Diasynchronic technique, where objects are aligned to create 

smooth flowing arcs. An illustration of how important it is to marry ends of lines or 

objects in good continuation is shown below. 

 

                                                      

41
 Translations of Metzgerôs work are rare, but Robert Sekular has published an online translation 

of chapter 16 of his major work from "Von gesehener Bewegung" (On seen motion), from 

Metzger's Gesetze des Sehens (2nd edition, 1953, Frankfurt am Main: Kramer Verlag). The 

translation was prepared by Ulric Neisser (Cornell University). 

http://people.brandeis.edu/~sekuler/metzgerChapter/MetzgerChapter16.html and this quote comes 

from section 9. Modes of Appearance of Movement.  

 

http://people.brandeis.edu/~sekuler/metzgerChapter/MetzgerChapter16.html
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Figure 8  an illustration of the good continuation principle.  The figure on the left, A, has good 

continuation although it is an unusual shape and the elements are different colors because the edges of 

the lines are aligned and the figure lines flow easily towards each other. Some research has shown that 

we perceive dotted lines in the same way as continuous lines. In the second figure, B, the flow of the 

figure is disrupted and it would be difficult for a viewer to reproduce from memory. 

 

Closure Principle 

Closure is the satisfying effect of recognizing a pattern. Our brains are so drawn to 

patterns that we tend to see complete figures even when part of the information is 

missing. Closure occurs when elements in a composition are aligned in such a way that 

the viewer perceives that the information could be connected, and the eye understands 

something as being part of the composition even though there is ñnothingò there. The 

most famous example is the Kanizsa illusion where a triangle is defined by absent acute 

angles in smaller circles. Film and animation audiences suspend their disbelief and 

immerse themselves in a two-dimensional experience enhanced only by sound. Viewers 

of animated films not only accept that still images move, they also happily accept that 

elephants can fly, giant apes scale the Empire State Building and sponges have 

personality. To quote the film theorist and perceptual psychologist, Rudolf Arnheim: 

 

In order to gain a full impression it is not necessary for a film to be 

complete in a naturalistic sense - all kinds of things can be left out 

which would be present in real life so long as what is shown contains 

the essentials.  

(Arnheim, 1974 (first ed 1954), p. 5) 

 

One example Arnheim gives is of viewing a black and white silent film: how if all 

the colour were to be drained from our world we would be shocked; yet audiences have 

happily participated in and enjoyed the spectacle of black and white (and silent) movies. 

In the Diasynchronoscope patterns are recognized and interpreted, and most importantly, 

smooth movement is strongly perceived although nothing actually moves. It should be 
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observed here that because of the craft aspect of creating multiple objects by hand for 

animation in the Diasynchronoscope, the objects are not as consistent as they might be in 

terms of texture, size and shape. However, because they appear to be ógood enoughô for 

apparent motion to occur, it is fair to assume that with the Diasynchronoscope we are 

witnessing the principle of Closure at both micro and macro levels. 

 

Past Experience (familiarity) Principle  

Elements tend to be organized together if they were grouped together in the past 

experience of the observer. With the Diasynchronoscope, we observed examples of this 

in the different schemas brought by viewers to hero objects in interview after viewing an 

installation, and it is a powerful influence both at a micro and macro level (MacGillivray 

& Mathez, 2012). In psychology tests a micro version of Past Experience is sometimes 

deliberately created through óprimingô a subject prior to them undertaking a test. Priming 

has a big influence on many global Gestalt phenomena as will be seen in the following 

description of key global Gestalt phenomenological properties in perception: emergence, 

reification , multi -stability  and invariance. 

 

According to Gestalt theory, understanding of psychological phenomena such as 

perceptual illusions cannot be derived by merely isolating the elementary parts for 

analysis, because human perception may organize sensory stimuli in any number of 

ways, making the whole different from the sum of the parts. That perception exhibits 

certain ubiquitous, Gestalt properties such as emergence, reification, multistability, and 

invariance and that these phenomena are difficult to account for either 

neurophysiologically, or even in computational terms algorithmically, should mean that 

they are relevant to this research; certainly the Gestalt school held that study of these 

phenomena was relevant as they revealed ways of investigating fundamentals of 

perceptual mechanisms.  

 

However the study of many of these illusions has also been criticized by ecological 

psychologists such as J.J. Gibson as being erroneous because they tend to rely on a 

monocular and static rendering of space and ignore time completely. Jennifer Matey, 

Associate Professor of Philosophy at Florida International University, recently published 

a paper that focuses on amodal visual perception and presents a counter-example to the 

idea that active-externalism can account for amodal perception  (Matey, 2013). The 

counter-example involves the experience of so-called óimpossible objectsô. She defines 

impossible objects as: óobjects experienced in perceptual character as having geometrical 
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properties that no physically real object can have.ô and uses the example of the Penrose 

triangle to counter Alva No±ôs defense of active-externalism or sensori-motor perception 

which assumes that acquiring sensorimotor knowledge requires physically engaging with 

oneôs environment (Noë, 2004) 

 

The Penrose triangle is a specific paradoxical shape, similar in nature to the Necker 

cube in that it is a two-dimensional representation of an object that is perceived as 

voluminous but impossible.  The flaw in Mateyôs refutation of Noëôs theory comes early 

when she defines the triangle thus: 

 

óAssuming as is customary that we can only perceive objects as they 

would appear in Euclidean space, we experience the Penrose triangle 

to be an object with a three-dimensional shape that no object could 

really have. The shape that we see it to have is a shape that could not 

exist in Euclidean space.ô (Matey, 2013, p. 189) 

 

Matey makes the subtle argument against active-externalism that because we know 

the triangle cannot exist in the real world, we should not be continuously fooled by it ï in 

other words that we should learn to read it as an illusory object. 

 

óThe fact that learning the constructionôs true shape has no impact on 

how we resolve the visual information suggests that the mechanism 

responsible is automatic and resistant to influence from higher-level 

cognitions such as beliefs.ô(ibid,:196) 

 

In other words we are experiencing a bottom-up, physiological response to the 

representation of a physical object. This is entirely consistent with many Gestalt illusions 

and includes trompe lôoeilô painting and much screen-based imagery where we happily 

resolve a depiction of something beyond our normal physical interactions as an intangible 

oddity and therefore may be intriguing - but not baffling. The point being that such 

representations do not exist in our shared Euclidean space, and that this shared space is 

qualitatively different as it allows for affordance (after Gibson) and intention of 

tangibility. Matey reaches her final conclusion that: 

 

óInsofar as the impossible objectôs shape is physically impossible, 

there is no conceivable system of behavior that would enable one to 

experience it to have the impossible shape. The inconsistencies in the 

apparent geometry of the object would dictate incompatible courses of 

movement to go through or around it. How then could seeing the 

Penrose triangle to have an impossible shape depend on sensorimotor 

knowledge? The impossible object counter-example therefore 
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demonstrates that even the weakest form of the view cannot 

adequately account for the phenomenon of amodal perception.ô  

(ibid,: 205) 

 

Here Matey appears to be deliberately missing the point that the Penrose triangle is 

not an impossible object, but a representation of an óimpossible objectô: In other words - 

although undoubtedly the triangle does act as a stimulus - it not an object at all! The 

Penrose Triangle, like many of the perceptual illusions that have undergone Gestalt 

investigation is meaningless in an ecological environment.  

 

In the Gibsonian world of affordance where we are physically engaged in the world 

and when there is an anomaly between physiological encounter and top-down 

comprehension of what is possible in the real world, we are held in thrall. This accounts 

for ófairies at the bottom of the gardenô, why live performance of magic remains popular 

- even when we know we are being tricked, and surely adds to the fascination that the 

Diasynchronoscope holds for audiences when palpably real objects appear to animate of 

themselves. The Diasynchronoscope artworks and experiments bear out Gibsonôs 

challenge that simple diagrams in and of themselves create Gestalt illusory phenomena. 

Introduction of depth, focus, and parallax in an ecological environment reduces these 

illusions to being drawn phenomena and literally ótricks of the eyeô.  

 

As Gibson remarks with some hauteur: óA line drawn on paper is not a stimulusô 
42

. 

Translating some of these phenomena to the Diasynchronoscope, gives support to this 

view and this is also confirmed in my close examination of the Gestalt phenomenon of 

Multistability in relation to the Necker cube in the following chapter. 

 

2.2.1. GESTALT PHENOMENA 

 

Although the four properties of emergence, reification, multistability and 

invariance are the global Gestalt phenomena commonly held up for investigation, as a 

set of phenomena they are the product of varied functional shortcuts in visual processing 

combining abstraction through eliminating and compressing information (bottom-up 

processing) and top-down construction or completion of visual data to fit a likely 

                                                      

42
 óA line drawn on paper is not a stimulusô (Gibson, The Senses Considered as Perceptual 

Systems, 1950) (p.313). The term Ecological Psychology was coined by Gibson in his 1979 book, 

The Ecological Approach to Visual Perception.  (Gibson, The Ecological Approach to Visual 

Perception, 1979) 
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hypothesis of what is being seen.
43

 This section considers each of these phenomena in 

relation to the Diasynchronoscope and extends the discussion to include the phi 

phenomenon and briefly introduce Audio. 

 

Emergence is the Gestalt property of perception of figure/ground articulation. One 

example often used by vision enthusiasts is the black and white óDalmatian in the parkô 

picture. Here an assemblage of disparate, black shapes cohere into a compelling picture 

(to most people) and once óemergedô the recognized picture (of a Dalmatian dog in 

dappled sunshine) remains clear on subsequent viewings. This evidence of ólearningô a 

percept indicates that it is a top-down process, also indicative of this is that without prior 

knowledge of what a Dalmatian dog actually looks like, the visual coding of the stimulus 

would remain a mystery.  

 

That emergence is also evident in the perception of animals, is shown by the 

ubiquity of camouflage in nature. Most species have evolved coloration in keeping with 

their environment to hide from predators. In addition, many animals have distinctive 

designs on their bodies that help conceal them; for example, zebras inhabit areas with 

tall, vertical grass and have long, vertical black and white striped markings. Since lions 

are colour-blind, it doesn't matter that the zebra and surrounding environment are 

completely different colours, and indeed a good example of emergence for most people 

would be the Ishihara colour blindness test. Figure 9 shows an adaptation of the test by 

the author. 

 

Figure 9  In color tests like this one (after Ishihara) a figure of equal tone is created in a different 

colour. If you are not red/green colour-blind, you should see the path of a bounce (or a bird in flight). 

 Much of the phenomenological property of emergence is dependent on silence and 

immobility. (A zebra that moves against a stationary background and makes a noise is 

                                                      

43
 There is a wider discussion of this in 1.5.3 Embodied Cognition 
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significantly more vulnerable to attack.) Because the Diasynchronoscope uses spatio-

temporal stimuli and also uses sound and embodied perception the phenomena of 

emergence is limited to the óemergenceô of a holistic sculpture at the end of some of the 

artworks, where all the temporal elements of a piece can be seen. From viewer response, 

it seems that a complex shape using multiple objects that also incorporates a lot of depth, 

renders decoding of this stimulus impossible, although for simple, iconic shapes (such as 

the heart and square as in Figure 7) the shape is decoded by the viewer. Although 

currently the phenomena of emergence is not something we have made much use of in 

the Diasynchronoscope,
44

 It may be that using colour as in the Ishihara tests would be 

interesting artistically, and in terms of technique we hope to experiment with using a 

shared ónoiseô between foreground objects and the background so that the viewerôs 

movement causes emergence of shapes through parallax. This could be one way that we 

might adapt the diasynchronic technique to work beyond a black-out space. 

Reification 

One of the most familiar Gestalt illusions is the Kanizsa triangle, where a 2D figure 

is filled in perceptually from pertinent corner clues to create a full illusory boundary of a 

triangle. Much of the early work in Gestalt centred on the study of the cues and processes 

that cause such phenomena concentrating on the modal completion of 2D structures in 

visual perception.  Using occlusion and manufacture of non-objects in the 

Diasynchronoscope is entirely viable, (see Figure 10). 

 

Such artistic exploration would be for creating static objects and employing the 

mobility of the viewer to decode the figure from disparate stimuli. However, the effect is 

usually stronger if the foreground /background is reversed, ie. if the objects are black and 

the background is white, and the real 3D quality of depth makes the shapes less vivid. 

                                                      

44
 One undesirable by-product of painting all underlying structures matt black so that they are not 

immediately evident means that these unwanted structures óemergeô as viewersô eyes become 

accustomed to the dark. In the artwork óStylusô we moved this emergence from being óundesirableô 

to becoming an óenhancingô part of its aesthetic appeal. This is discussed further in chapter 5, case 

study 3. 
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Figure 10  A sketch made in virtual 3D of a pentagon shape hewn from objects in 3D space. A is an 

orthographic (2D) view, B shows the pentagon if viewed from a particular perspective. In Diagram D, 

the same objects viewed from another angle. In C, the foreground and background in A has been 

inverted. 

 

There are several ways that the Diasynchronoscope can use occlusion. One way 

would be to explore the way a spectator would fill in a contour or mass from surface edge 

clues. This comprehension of planes was illustrated by perceptual psychologist John 

Kennedy in his keynote speech at the CAe conference identifying six elemental kinds of 

figure-ground surface edges. 
45

 

 

If time is factored into event perception, it is apparent that the phi phenomenon also 

represents a form of reification over time. Filip Pizlo makes a good demonstration of this 

in an online ARVO demo applet of what he has coined ómagni-phiô (Pizlo, 2000).
46

 Pizlo 

also offers a demonstration of Magni-Phi where timing and duration can be altered (their 

optimum is for a ñDelay(d)ò of 205 millisecs and a ñDelay (t)" of 294 ): 

 

                                                      

45
 Computational Aesthetics Conference (CAe ) held in Annecy, France. June 2012 

46
 Wertheimerôs 1912 monograph on perception of apparent motion included his discovery of óphiô 

movement as being distinct from óbetaô movement but, due to mistakes in translation, this 

phenomenon has proved fairly elusive to replication over the years. There is an excellent 

discussion of this history by Robert Steinman and Zygmunt and Filip Pizlo (Steinman, Pizlo, & 

Pizlo, 2000) The authors felt it was significant that controversy still surrounds the differences 

between these two phenomena, phi and beta movement in media literature and psychology papers, 

and  list a number of erroneous textbook examples. The two are however demonstrably distinct in 

visual terms and probably distinct in physiological terms. 
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Magni-phi is produced by N disks on the circumference of a circle. At 

each moment of time (N-1) disks are "on". The position of the "off-

disk" changes in the clockwise direction. Change a delay setting and 

watch the disk step slowly around the circle. Then, use the "Magni-phi 

default" button, which resets the switching speed to where you will see 

"pure" movement again. ñDelay (d)" refers to the time it takes the 

"off-disk" to change position. "Delay (t)" refers to the time it takes the 

"off-disk" to make one full revolution around the circle. "Pure" 

movement is determined by "delay (t)" rather than "delay (d)". So, 

when you change the number of disks, "delay (t)" is kept constant.  

(Pizlo, 2000) 

The object of attention in phi movement is always the colour of the background.  

Moreover, Pizlo puts forward the argument that it has no contour and hence no shape, 

claiming that properties of the inducing stimuli do not affect how magni-phi appears. 

(Pizlo, 2000) This makes phi movement seem very distinct from what we understand as 

reification in static objects, however, he also remarks that it ópops right outô a property 

often associated with Kanizsa illusions.  

 

According to Pizlo, Phi paradoxically has the property of a background object as it 

shares its colour, but also has the properties of a foreground object as it appears to 

occlude the other inducing stimuli (relegating them to the background).  

 

 

Figure 11  A holistic view of a trial version of a Diasynchronic Gestalt circle which takes Pizloôs idea of 

Magni-Phi as inspiration. The inducing stimuli are polystyrene blocks (each about 10cms high), 

painted black and lit with white light from a projector.  

 

This foreground/background paradox was explored in our centennial 2012 

Diasynchronic artwork, óGestalt Circleô, where slower Phi movement (when the 

ñDelay(d)ò was at a similar rate of 250 millisecs, but the ñDelay (t)" was 2500) was 

interspersed with switches to, and from, Beta movement. 
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Figure 12  A holistic lighting of all of Gestalt Circle as installed at Kinetica Art Fair 2012 (not shown to 

an audience) 

 

The two physiological functions (Phi and Beta) included synchronization with audio 

and allowed for embodied phenomenological observation. In Gestalt Circle, the three-

dimensional quality of the stimuli (which consisted of real polystyrene cups) appeared to 

make the object of attention retain the contour of the inducing stimuli, in other words the 

gap between the cups consisted of ónot a cupô rather than ónot a circleô of light.  However 

this is by no means a conclusive experiment: The motion was slower than Pizloôs optimal 

Magni-Phi movement and there was but one shape, but initial observations are that with 

the Diasynchronoscope, there were sufficient depth clues provided for there to be no 

foreground/background paradox accompanying the Phi effect and what was seen could 

compare to a moving form of reification. 

 

Multistability  

The most important notion in Gestalt is that the whole may carry a different and 

altogether greater meaning than its individual components, and the ambiguity of visual 

images such as the Necker cube (Figure 13) or the duck/rabbit illusion (Figure 17), 

afford a way of studying dynamic changes of meta-realization within our perception. 

Meta-realization characteristically flips from one perceptual comprehension to another 

and both illustrated illusions involve visual tricks that allow two cognitive interpretations. 

These two ambiguities are intriguing, but not as similar as one might first think. The 

Necker cube is dependent on a óflipô in perspective indicating it is physiological whereas 

the duck/rabbit illusion involves a conceptual flip between icons indicating a top-down 

cognitive involvement. 






































































































































































































































































































